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solar control film to reduce demand 
on HVAC; variable refrigerant flow 
heating and cooling systems tied to 
a 32-well geoexchange loop; a dedi-
cated outdoor air system (DOAS) 
with evaporative cooling and heat 
recovery; wireless lighting controls 
and state-of-the-art fluorescent and 
LED lighting upgrades; and post-
occupancy monitoring capability. 

New mechanical, electrical and 
life safety systems were sensitively 
integrated not to disturb the build-
ing’s historic fabric. Due to the 
highly restricted site and historic 
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Above The entrance lobby, which features 
restored full-height plaster ceilings, pro-
vides an inviting impression for visitors. 
Replicated historic lighting fixtures use LED 
sources, and a frameless glass partition 
system allows for daylighting and environ-
mental separation. 

Opposite The three-story Italian Renaissance 
Revival style building was constructed as 
a post office in 1918 and expanded in 
1938. The photovoltaic system that was 
added during the recent modernization was 
designed not to be visible from the principal 
south elevation. A new entrance ramp is 
provided for improved accessibly. 

now houses the U.S. District Courts 
and various federal agencies.

Funded by the American Recovery 
and Reinvestment Act, the 2013 
$15 million modernization restores 
historic volumes and finishes, while 
providing complementary, contem-
porary design. Innovative building 
systems, such as wireless lighting, 
allow prominent spaces to be pre-
served and showcased, while drasti-
cally reducing energy consumption. 

Exterior upgrades and roof replace-
ment featuring ENERGY STAR 
membrane and photovoltaic arrays 
are sensitively designed to be com-
patible with historic assets. 

This project creates awareness of 
measures that can reduce energy 
use in a historic structure without 
a material impact on the historic 
fabric, and demonstrates the use of 
alternative energy that can supple-
ment traditional conservative meth-
ods, allowing historic buildings to 
achieve minimal to zero net energy 
use and energy independence.

Design Approach
The design-build procurement 
approach was used to provide a 
high-performance project within 
budget and with an aggressive 
schedule. The approach acknowl-
edged the federal government’s goal 
to be carbon neutral by 2030, and 
creates a “green proving ground,” 
demonstrating how to potentially 
make an existing historic building 
perform at net zero energy. 

To meet energy independence and 
energy-efficiency goals (50% more 
efficient than ASHRAE Standard 
90.1-2007), the sustainable 
design includes: a rooftop 123 kW 
photovoltaic array, addition of spray 
foam and rigid insulation to the 
building shell; storm windows with T

he project preserves an 
anchor in the community 
and the building’s historic 
character, and converts 

the 1918 landmark into one of the 
most energy-efficient, sustainable 
historic buildings in the country. 

The design has received LEED 
Platinum certification and aims 
to be the U.S. General Services 
Administration’s first site net zero 
energy facility on the National 

Register of Historic Places. The net 
energy use intensity (after on-site 
solar) for the first year after renova-
tion was 10.39 kBtu/ft2 · yr.

Originally designed under U.S. 
Treasury Department supervis-
ing architect James Wetmore, the 
building was first constructed as a 
U.S. Post Office and Courthouse in 
1918. In 1938, a substantial addition 
extended the building to the east. 
The three-story multiuse building 
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B U I L D I N G  AT  A  G L A N C E

Name Wayne N. Aspinall Federal 
Building and U.S. Courthouse

Location Grand Junction, Colo.  
(243 miles west of Denver)

Owner U.S. General Services 
Administration, Rocky Mountain Region

Principal Use Office, Courthouse 
  Includes Break rooms, conference 

rooms, storage, open and closed 
offices, server rooms

Employees/Occupants 65  
(includes several federal tenants) 
Expected (Design) Occupancy 65 
 Percent Occupied 100%

Gross Square Footage 41,562

Distinctions/Awards  
LEED NC v2009 Platinum, 2013; 
AIA/COTE Top Ten Green Projects, 
2014; GSA Design Award, Citation for 
Architecture, Engineering, Interiors and 
Preservation, 2014 

When Built 1918 with 1938 
substantial addition 
 Major Renovation 2013 
  Renovation Scope All building systems

Total Renovation Cost: $15 million 
  Cost per Square Foot $360  

(includes all soft costs and PV system)

Transforming a treasured historic landmark into an energy-efficient building 
is a challenging goal requiring a delicate balancing act. The renovation of the 
Wayne N. Aspinall Federal Building and U.S. Courthouse in Grand Junction, 
Colo., exemplifies the balance of preservation and sustainability. 

Photo by Kevin G. Reeves, Courtesy Westlake Reed Leskosky/The Beck Group

C A S E  S T U D Y W A Y N E  N .  A S P I N A L L  F E D E R A L  B U I L D I N G  A N D  U . S .  C O U R T H O U S E

LANDMARK 
RESURRECTION

When not including the 
cost of the PV system, 
the renovation cost  
was comparable to  
market-rate costs for 
new construction.

B Y  R O G E R  C H A N G ,  P. E . ,  A S S O C .  A I A

This article was published in High Performing Buildings, Summer 2014. Copyright 2014 ASHRAE. Posted at www.hpbmagazine.org. This article may not be copied 
and/or distributed electronically or in paper form without permission of ASHRAE. For more information about High Performing Buildings, visit www.hpbmagazine.org.
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and partnership with a community 
to reinforce urban fabric and liv-
ability, including access to the city’s 
adjacent alleyways to install 12 of 
the geoexchange wells.

Reinvesting in this optimal urban 
site allows for easy access to many of 
Grand Junction’s downtown amenities 
and public transportation. Enhanced 
pedestrian access includes new 
accessible (Architectural Barriers Act 
Accessibility Standard-compliant) 
entrance ramps.

significance of the building’s exterior, 
photovoltaic panels were placed atop 
an elevated canopy with a very thin 
profile; it is set back as far as pos-
sible from the principal south façade, 
and carefully positioned relative to 
classical west and east façades. 

The originally planned 170 kW 
array was reduced to a 123 kW 
array due to roof space constraints. 
The design team sought to offset 
these constraints with the building’s 
energy conservation features.

Site
The project preserves the historic 
significance of Grand Junction’s 
crown jewel, while modernizing the 
landmark. Located in the central 
business district of a community 
that serves as a regional anchor, the 
project demonstrates reinvestment 

Light-colored parking lot paving 
reduces urban heat island impacts. 
The use of low-emitting and fuel-
efficient vehicles is encouraged with 
two dedicated parking spaces. The 
overall landscape approach is low 

Lighting
Lighting was upgraded to higher-
efficiency fluorescent and LED tech-
nology, including replication of his-
toric fixtures. Task ambient lighting 
schemes are used in most work areas.

impact, with preservation of existing 
trees on the site, supplemented with 
limited use of grass to create a wel-
coming environment. 

Climatic Design
Grand Junction, Colo., is located in 
ASHRAE Climate Zone 5B, which 
experiences a wide range of dry-bulb 
temperatures with low overall rela-
tive humidity and less than 10 in. of 
rain per year. Solar availability for 
renewable energy generation is high. 

The existing building consists of 
a high thermal mass construction, 
which was augmented with interior 
insulation systems to retain the 
benefits of thermal capacitance to 
increase the thermal stability of the 
internal environment. This design 
allows HVAC systems to react more 
quickly during morning warm-up 
and cool-down. The design team 
maintained the historic appearance 
of existing fenestration systems while 
reducing solar gain and thermal con-
ductance, using new internal storm 
windows with a high-performance 
spectrally selective film. 

IMPROVING FUNCTIONALITY, 
RESTORING HISTORY

The Wayne N. Aspinall Federal Building 
and U.S. Courthouse is named in honor 
of the former U.S. representative who 
represented Colorado from 1949 to 
1973. It serves several federal tenants, 
including the Internal Revenue Service, 
General Services Administration, Federal 
Bureau of Investigation, Army Corps of 
Engineers, U.S. District Courts, U.S. 
Senate, the U.S. Marshals Service, U.S. 
Attorneys, and U.S. Probation. Visitors 
interact with these tenants regularly. 

Prior to the modernization, several ten-
ants had workers split across multiple 
floors and spaces. The building also 
had a limited entrance lobby, which was 
significantly improved for better wayfind-
ing and to provide gathering areas for 
larger functions. During the 1970s, 
acoustic tile ceilings were incorporated 
throughout the building, reducing natural 
daylighting potential and floor-to-floor 
heights. The modernization restored 
ceilings to their original heights and 
repaired decorative plaster detailing.

Above North elevation. The photovoltaic 
array is finished with a white reflective 
material, to support daylighting within the 
original light well. 

Below left Restored visitor reception area. 
The use of translucent partitions allows 
greater daylight penetration to the IRS ser-
vice center. 

Below right The courtroom was restored 
with updated finishes and new LED lighting 
systems, and dedicated fan coil units with 
direct ventilation air supply. 

F I G U R E  1   A C T U A L ,  P R E D I C T E D  E N E R G Y  U S E ,  
M A R C H  2 0 1 3  –  F E B .  2 0 1 4

El
ec

tr
ic

ity
 C

on
su

m
pt

io
n 

(k
W

h)

 Actual Gross  Predicted

M
ar

 1
3

Ap
r 

1
3

M
ay

 1
3

Ju
n 

1
3

Ju
l 1

3

Au
g 

1
3

S
ep

 1
3

O
ct

 1
3

N
ov

 1
3

D
ec

 1
3

Ja
n 

1
4

Fe
b 

1
4

30000

25000

20000

15000

10000

5000

0

Top The mural as originally installed in 1940. 

Below The mural Harvest, created in 
1940 by Mary Louise Harrington Emerson 
Ronnebeck, depicts a young man and 
woman harvesting peaches. It was previ-
ously relocated to the stairwell of the build-
ing’s southeast corner, and its millwork 
context obliterated. In the restoration, the 
mural was conserved and returned to its 
original location near the elevator lobby 
and sensitively inserted into a new mill-
work surround that references the original 
millwork context. 
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Photo by Kevin G. Reeves, Courtesy Westlake Reed Leskosky/The Beck Group

Photos by Kevin G. Reeves, Courtesy Westlake Reed Leskosky/The Beck Group
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E N E R G Y  AT  A  G L A N C E

Annual Energy Use Intensity (EUI) (Site)  
21.2 kBtu/ft2 
 Electricity (From Grid) 10.4 kBtu/ft2 
  Renewable Energy (Produced and 

Consumed On Site) 10.8 kBtu/ft2

Annual Source Energy 34.7 kBtu/ft2

Annual Energy Cost Index (ECI) $0.53/ft2

Annual Net Energy Use Intensity  
10.4 kBtu/ft2

Annual Load Factor 28.6%

Savings vs. Standard 90.1-2007 
Design Building 68.7%

Carbon Footprint 5.6 lb CO2e/ft2 · yr

Percentage of Power Represented by 
Renewable Energy Certificates 49% 
(Year 1) 
  Number of Years Contracted to 

Purchase RECs 2

Heating Degree Days (Base 65˚F) 6,505

Cooling Degree Days (Base 65˚F) 1,417

Annual Hours Occupied 2,080

Annual Water Use 174,877 gallons 
(includes impact of evaporative 
fluid cooler)

W AT E R  AT  A  G L A N C E



tied to a 32-well geoexchange loop. 
The wells are 475 ft deep to maxi-
mize use of the site. 

Due to a relatively high ground 
temperature of 62°F, an evapora-
tive fluid cooler is available to 

A healthy environment is pro-
moted through the use of source 
control measures and roof-mounted 
dedicated ventilation system. The 
dedicated ventilation unit serves 

allow energy balance of the loop. 
Variable frequency drives are used 
to vary geoexchange loop flow rates 
in response to unit needs. The 
estimated block cooling load is 
60 tons.

The installed lighting power 
density is 0.76 W/ft2. Actual mea-
sured peak lighting power has been 
between 0.3 W/ft2 and 0.4 W/ft2. 

HVAC 
Natural ventilation was evaluated, 
but was determined to conflict with 
the need for increased building 
security, as well as regulation of 
HVAC systems. Building services 
are installed in soffit zones immedi-
ately outboard of double-loaded cor-
ridors to allow for higher daylighting 
potential and restoration of historic 
corridors to their original volume.

The main heating and cool-
ing plant consists of six twinned 
ground-source variable refrigerant 
flow (VRF) heat pump units (con-
sisting of two modules sharing a 
common refrigerant connection), 

first floor to allow deeper daylight 
penetration in the largest open 
office area in the building. On the 
second and third floor, perimeter 
ceiling zones are kept free of build-
ing services to allow maximum day-
light penetration. A wireless light-
ing control system reduces wiring 
demands. Vacancy sensors are used 
throughout the building, with a 15 
minute delay. 

Daylight sensors automatically 
dim ambient lighting to achieve 
30 footcandles. Roller shades are 
available to further control daylight 
and solar gain to match task needs. 

A restored skylight was installed 
over the main tenant space on the 

Restored southwest staircase. Signage 
encourages tenants to use the stairs rather 
than the elevator, to improve fitness and 
reduce energy use. 

Pre-renovation ceiling plenum. An acoustic 
tile ceiling was installed in earlier renova-
tions to disguise HVAC systems. The ceiling 
reduced daylighting potential and hid the 
historic fabric of the building.
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Water
The building prior to moderniza-
tion used a significant number of 
original plumbing fixtures, with toi-
let flush rates over 3.5 gallons per 
flush. The design team researched 
methods to retain existing fixtures 
with new flush valves, but deter-
mined that performance would 
be compromised. 

The final design consists of low-
flow fixtures, estimated to provide 

shut-off variable air volume boxes 
located on each floor. 

A small water-to-water heat pump 
heating-only plant also is provided 
and serves the dedicated ventilation 
unit, first-floor perimeter heating 
and vestibule heaters. 

Each tenant space includes car-
bon dioxide sensors to track air 
quality. Ventilation rates can exceed 
ASHRAE 62.1-2010 breathing zone 
rates by 30%. 

Materials
The project reuses and restores 
available existing materials (historic 
doors, wood floors, plaster mold-
ings, walls and ceilings). Materials 
and finishes have low-VOC content. 
Minimal exposure to chemicals and 
particulates is achieved with sepa-
rate copy rooms and custodial areas, 
walk-off mats, and green house-
keeping practices.

Passive Survivability. Daylighting 
in most regularly occupied spaces 
allows continued use of office areas 
during a power outage. A high level 
of thermal mass, coupled with new 

wall insulation, allows temperature 
stability, even with an HVAC outage. 
The basement area can be used as a 
shelter during extreme events. The 
building is completely decoupled 
from the need for natural gas.

scheduled receptacles. Monthly 
reports of energy use for each tenant 
allow feedback on use of equipment. a 40% reduction over a LEED for 

New Construction 2009 baseline. 
No permanent landscape irrigation 
systems were installed. 

Energy Flows
Reducing Peak Electrical Demand. 
Electricity use of all building systems 
can be trended down to a five-second 
interval to allow for further tuning of 
system sequences. Introduction of 
ventilation air is staged over a longer 
period to flatten electrical demand 
during morning startup. 

Reducing Plug Load. A tenant 
guide provides a list of preferred 
equipment, including laptops and 
ENERGY STAR-labeled devices. Plug 
load energy use is further controlled 
with smart plug strips tied into light-
ing occupancy sensor systems, and 
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E N E R G Y  P E R F O R M A N C E

The intent is to share the wisdom learned 
from the project with the broader built envi-
ronment community. An energy dashboard 
in the lobby provides a public display of the 
building’s performance. 

The building was dedicated in February 
2013. After the dedication, data from the 
building automation system started to be 
reviewed in detail and revealed higher than 
expected energy use due to unoccupied 
hours lighting, unoccupied hours plug load 
and HVAC systems. 

The team discovered that some lighting 
systems were not going into a nighttime 
mode (approximately 2 kW excess). The 
team also discovered that equipment in 
several tenant agencies was not shut-
ting down at night (approximately 5 kW 
excess). And, several components of the 
HVAC systems were not running optimally: 
condenser water pumps were running 
in constant rather than variable mode, 
thermostat settings were not optimized 
by season and heating plant staging was 
not tuned by season (approximately 10 
kW excess). Note that only 1 kW of extra 
demand equates to 8,760 kWh, or 5% of 

the building’s total energy budget. 
PV output has also been less than 

expected, due to soiling, which required 
hand cleaning. This soiling is exacerbated 
by Grand Junction’s arid climate. A record 
single-event snowfall in December 2013 
also impacted PV output. 

Through July 2013, the team made con-
trols adjustments, which helped reduce 
nighttime demand significantly. Between 
August 2013 and present, additional minor 
adjustments have been made. In 2014, 
tenants were incentivized to further reduce 
their plug load energy use through a GSA 
pilot leaseback credit program in which 
tenants who hit predetermined plug load 
energy use targets receive a credit to their 
lease amount. 

Based on data collected in 2013, the 
design energy model was recalibrated to 
reflect higher nighttime plug load demand, 
to further assist with analysis of building 
system performance. In early 2014, the 
VRF system was rechecked by the manu-
facturer. It was determined that due to 
very low overall demand, the VRF system 
was cycling more than expected, resulting 

in low overall energy use, but higher than 
expected kW/ton energy use. 

The current phase of measurement and 
verification will continue through October 
2014. It is anticipated that future efforts 
will focus on further reducing tenant 
demand and making continuous control 
system adjustments to match use. 

E U I  B R E A K D O W N 
(kBtu/gross ft2)

Original Gross Targeted EUI 14.3

Revised Gross Targeted EUI* 20.24 

Actual Gross EUI,  
March 2013 to Feb. 2014

21

Actual Net EUI,  
March 2013 to Feb. 2014**

10.39

Plug Load EUI 6.7

EUI for Median Building  
of Similar Type

67.5

* Revised to reflect actual building plug load use.
** If PV performance had reached expectations, 

net EUI would have been 6.7 kBtu/gross ft2.

Roof
Type TPO white membrane, tapered 
rigid insulation
Overall R-value 35
Reflectivity 0.87

Walls
Type Mass
Overall R-value R-10 (insulation only), 
R-13 with mass
Glazing Percentage 21.1%

Basement/Foundation
Basement Wall Insulation R-value R-10

Windows
Effective U-factor for Assembly 0.5
Solar Heat Gain Coefficient (SHGC) 0.53
Visual Transmittance 45%

Location
Latitude 39.07° N
Orientation Main entrance at due south 
(180°)

B U I L D I N G  E N V E L O P EF I G U R E  3  HVAC  SYST E M  

1

2

3
Typical Space
with Fan Coil Unit

Space Exhaust
With Control Box

4 5

789

1. Dedicated Outdoor Air Unit
2. Ventilation Control VAV Box
3. Heating Hot Water Pumps
4. First Floor Perimeter Heating
5. Water-to-Water heat pump
6. Variable Refrigerant Flow Unit (6 Sets)
7. Condenser Water Pumps
8. Geoexchange (32 wells at 475 ft)
9. Evaporative Fluid Cooler

6

E N E R G Y  U S E ,  C O S T  C O M PA R I S O N

Pre-Renovation  
FY 2008

Post-Renovation  
March 2013 – Feb. 2014

Site EUI 42.6 kBtu/ft2 21.2 kBtu/ft2 (gross)

Annual Energy Cost $32,936 $21,843

Annual Energy Cost Index $0.79/ft2 $0.53/ft2

Note: Energy cost represents consumption and demand only. The building team is working with the utility 
to change the rate structure to one that is based on time of use and recognizes that the building has a PV 
system. This change is expected to further decrease energy costs.

Above A restored skylight over the open 
office space on the first floor of the building 
allows for increased daylight penetration. 

Above right Restored third-floor corridor. 
Replicated historic lighting fixtures include 
LED sources with dimming control. When 
there is no occupancy, lighting reduces to 1 
footcandle. The use of a dedicated ventila-
tion system significantly reduced ductwork 
requirements, allowing corridors to be 
restored to their original heights. 
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Hygrothermal analysis was used 
to ensure that the addition of new 
wall insulation would not have an 
adverse impact on existing masonry. 
This analysis accounts for the 
dynamic interaction of heat, air and 
moisture transfer throughout a typi-
cal year. Thermographic imaging 
also was used prior to the renova-
tion to identify gaps in the building 
envelope and help shape an appro-
priate level of renovation. 

Construction scheduling was 
dynamic, with a critical require-
ment to schedule and complete the 

A B O U T  T H E  A U T H O R

Roger Chang, P.E., Assoc. AIA, LEED AP, 
is director of Sustainability and direc-
tor of Engineering at Westlake Reed 
Leskosky in Washington, D.C. He is 
a certified ASHRAE Building Energy 
Modeling Professional.

L E S S O N S  L E A R N E D

Measurement and Verification. Develop a 
plan during schematic design and deter-
mine how access to building automation 
systems will be provided. For a federal 
project, security requirements can signifi-
cantly impede access to data.

Equipment Coordination. Work closely 
with VRF system vendors to understand 
performance limitations and control spe-
cifics. The specified system for this proj-
ect was not able to natively accommodate 
variable condenser water flow. 

VRF systems are more challenging to be 
validated for performance, as thermody-
namic performance of the refrigerant cycle 
cannot be easily measured. The team 
discovered that fan coil units using return 
air temperature control incorporate a 7°F 
offset during heating mode, which makes 
a space appear to the system much 
cooler than in reality. As a result, rooms 
were overheated by 7°F. The problem was 
resolved following adjustment of a dual 
in-line package (DIP) switch.

Standby Energy. Office equipment readily 
provides energy-saving standby modes. 
HVAC equipment does not have the same 
integrated power saving functionality that 
can be directly controlled by the user. 
Control power and crankcase heaters can 
use a significant amount of energy for 
an inherently low-energy building. Post-
occupancy, the building team attempted to 
shunt power to some equipment, but this 
impacted the ability to restart automati-
cally when needed.

Less Is More. The project incorporates 
submetering at the circuit level. This level 
of data availability is good for long-term 
research, but should be defined carefully 
to be usable to the building operator. 
Having BAS graphics and interfaces devel-
oped during the design phase is helpful. 

Climate Variability. During the 2013 
season significant variances from cooling 
and heating degree days occurred. Also, 
in December 2013, significant single-
event snowfall occurred, preventing the 
PV array from being cleared of snow, 
reducing output. 

PV Production. The PV system was devel-
oped using a design-build contract with a 
solar integrator, with a performance target 
for production. During the first year of oper-
ation, dust accumulation was a significant 
concern. Because Grand Junction receives 
very little precipitation, PV soiling can be 

significant. The array requires cleaning to 
maintain peak output. Standard PV produc-
tion tools from major software vendors 
should be used with care, as their de-rating 
factors may be insufficient.

Cooling Load Estimates. GSA requires the 
use of prescriptive design assumptions 
for sizing HVAC and electrical systems. 
These design loads were significantly 
higher than measured. For a project 
where lighting and plug loads are care-
fully controlled, alternative system sizing 
approaches are required to avoid excess 
capacity, which can reduce system energy 
performance.

Twinned VRF Systems. A twinned heat 
pump unit consists of two modules shar-
ing a common refrigerant connection to 
allow for greater connected fan coil unit 
capacity. Compressor staging is not the 
same as with a typical heat pump sys-
tem. It is better to use a greater number 
of single-unit modules to maximize the 
full load range of equipment. Note that 
standard AHRI testing does not account 
for real-world operating conditions: defrost 
cycles, site elevation, refrigerant piping 
length, and twinned unit operation are not 
readily reflected. If given the chance to 
approach the design again, the designers 
likely would not use twinned VRF systems 
or would use fewer twinned pairs, so a 
greater number of thermal zones would be 
on each unit.

Temperature Setpoints. Each thermal 
zone operates on a seasonal setpoint 
schedule, aligned with VRF system con-
trols. Cooling is 75°F to 78°F, auto is 72°F 
to 75°F and heating is 69°F to 72°F. It is 
important to have these settings in place 
before a tenant moves in. The building 
systems originally allowed a wider range 
of control; when settings were changed, 
some tenants were concerned about hav-
ing less control, even though values were 
within ASHRAE Standard 55-2010 comfort 
criteria. Consider thermostats without a 
digital readout of temperature.

Wireless Systems. While wireless lighting 
systems provide a high level of flexibility, 
reliable performance requires significant 
commissioning. The pairing sequence 
between receiver and transmitter (piezo-
electric wall switches) is more challenging, 
because a continuous signal is not emit-
ted. In a high mass building, transmission 
is further reduced. 

project while the building remained 
occupied by all but one of the 
existing tenants. Using a building 
information model (BIM), the team 
developed the project to graphi-
cally communicate and document 

Above Original post-office lobby (1930s). The 
original wood door vestibule was removed in a 
later renovation, as were the service counters. 

Above right Restored building lobby. A new 
transparent entrance vestibule provides 
proper environmental separation, while allow-
ing significant daylight to penetrate to the 
core of the building. 
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phasing and sequencing of tempo-
rary tenant moves and build-out, 
demolition, historic preservation, 
construction and final occupancy. 

Project Economics 
The overall project was developed 
to meet a $15 million upper bud-
get limit. It was up to competing 
design-build teams to deliver best 
value with proposals for design 
features beyond those in the base 
scope of work. 

Prior to award of the design-build 
contract, the team evaluated five 
different building heating and cool-
ing schemes and chose the proposed 
scheme based on a combination of 
energy savings, ability to deliver a 
high-quality indoor environment, 
and constructability in a historic 
building. It was determined that a 
VRF system had the most favorable 
40-year life-cycle cost.

The Future
The building renovation is antici-
pated to allow the building to func-
tion for another 50 years, when it 
will need another major building 
modernization. The existing shell of 
the building is in excellent condi-
tion and is made of durable, long-
lasting materials. 

Interior finishes were selected 
for durability and recyclability, 

including carpet and hardwood 
flooring materials. The use of wire-
less lighting control systems allows 
for reconfiguration of spaces, while 
minimizing wiring rework. The use 
of a variable refrigerant flow system 
allows additional fan coil units to be 
added, if needed in the future.

Renewable energy production sys-
tems are designed to allow for future 
upgrades as technology improves. 
Photovoltaic panels and their 
mounting structures can be removed 
at any time without an adverse 
impact to the historic features of 
the building. 

Several research studies are being 
performed on the project in the 
areas of measurement and verifica-
tion, high performance building 
procurement, daylighting, behavior 
change and net zero energy design. 
Sharing strategies learned from this 
project was ultimately the larger 
goal and will ensure the project’s 
lasting and positive impact on the 
built environment. •

Water Conservation 40% reduction from 
LEED baseline for fixture water use. 
Pint urinals (0.125 gpf), 1.28 gpf toi-
lets, metered 0.5 gpm faucets and 1.5 
gpm shower. 

Materials 17% recycled, 12% regional.

Construction Waste Management 56% 
waste diverted from landfill.

Building Reuse Structural/enclosure 
reuse: 100%; interior nonstructural ele-
ments reuse: 51%.

Daylighting 92% of regularly occupied 
spaces. All perimeter zones have dim-
ming control for daylight harvesting.

Controls All spaces have vacancy sen-
sors. All work stations have task lighting.

Carbon Reduction Strategies 123 kW 
on-site photovoltaic array. Building 
cooling and heating loads are reduced 
through use of technology and 
occupant education.

Transportation Mitigation Strategies  
Bike rack and changing room; downtown 
location; use of fuel-efficient vehicles 
is encouraged with two dedicated 
parking spaces.

Other Major Sustainable Features  
A 32-well vertical closed-loop geoex-
change system is installed at the north 
and east sides of the building. The 
depth is 475 ft with an undisturbed 
ground temperature of 62°F. 

KEY SUSTAINABLE FEATURES


