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C A S E  S T U D Y

“It’s one thing to say you’re 

committed to downtown revi-

talization and urban renewal, 

to historic preservation and 

environmentally friendly 

building practices. But when 

you see a company like 

Christman, a major downtown 

anchor for the last 80 years, 

put its money, skills and pas-

sion where its mouth is and 

come up with something this 

incredible right here in down-

town Lansing, you know it 

will inspire other businesses 

to move or remain here.”

L A N S I N G  M AYO R  V I R G  B E R N E R O 

Gene Meadows
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A
daptive reuse is ideal 
for older cities that have 
a large stock of historic 
buildings. But how much 

does it cost to design, renovate 
and operate a repurposed build-
ing compared to a conventionally 
constructed building? Construction 
management and real estate 
development firm The Christman 
Company discovered that for its new 
headquarters in Lansing, Mich., it 
doesn’t cost more. Reaching energy 
use targets, however, has required 
ongoing commissioning to fine-tune 
the building.

The Christman Building is the 
world’s first triple Platinum LEED 
project, recently adding LEED-
Existing Buildings (2010) to its Core 
and Shell and Commercial Interiors 
certifications (2008). After the initial 
construction project, the building 
was expected to operate at peak 
energy efficiency, but this turned out 
not to be the case for a variety of rea-
sons (see Lessons Learned, Page 26). 
As has been well publicized, the 

building’s higher than expected 

energy consumption was not a 
unique result for LEED certi-
fied buildings and resulted in 
the USGBC forming the Building 
Performance Partnership to help 
address this important issue.

This 1928 landmark building, on 
the National Register of Historic 
Places, is located in the heart of 
Lansing, Mich., near the state capi-
tol. Its new lease on life was accom-
plished in a 2007 major renovation. 

The downtown building and brown-
field site provided an excellent 
candidate for a milestone green and 
historic preservation project. The 
design reused 92% of existing walls, 
roof and floors, and most of the com-
pany’s former office furnishings. 

Extensive recycling diverted 77% 
of construction debris from the 
landfill. Recycled and regionally 
manufactured materials, and low 
emission sealants, paints, carpets, 
and furniture were used extensively. 
The interior provides outdoor views 
to 90% of occupants. Workspaces 
are designed for flexibility, adapt-
ability, collaboration and teamwork. 

Reusing this historic building 
tapped the inherent embodied 
energy and resources, avoided sub-
urban sprawl and contributed to 
downtown revitalization. Its location 
uses existing public transportation 

T H E  C H R I S T M A N  B U I L D I N G

B U I L D I N G  AT  A  G L A N C E

Name The Christman Building

Location 208 N. Capitol Avenue, 
Lansing, Mich.

Owner The Christman Company

Principal Use Class A Office
  Includes The Christman Company 

corporate server room and a server 
room for each of the other two build-
ing tenants 

Employees/Occupants 70

Occupancy 86% 

Gross Square Footage 64,190 

Distinctions/Awards
LEED-CI, v.2 in 2008; Platinum 
Certification

LEED-CS, v.2 in 2008; Platinum 
Certification

LEED-EB O&M in 2010; Platinum 
Certification

Sustainable Buildings Industry  
Council (SBIC): 2008 Beyond Green  
High-Performance Building Award

CAM Magazine Green Project of the 
Year Award, 2008

Associated General Contractors of 
America: 2009 Build America Merit Award

Eco-Structure: 2008 Evergreen Awards, 
Second Place

When Built 1928
 Major Renovation 2007
  Renovation Scope Total renovation 

and upgrade of a historic, but func-
tionally obsolete and vacant building 
into a Class A headquarters building

Total Renovation Cost $12 million, 
minus $3,272,500 in various first-year 
tax credits for a net project cost of 
$8,727,500 
 Cost Per Square Foot $136

Opposite The sky-lighted atrium, now 
known as Christman Square, is acces-
sible from the fourth, fifth and sixth floors. 
It provides daylighting and encourages 
employee interaction. The space was 
created by connecting the two rear exten-
sions of the U-shaped building.

CIVICCOMMITMENT
B Y  G AV I N  G A R D I
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total budget. Two-thirds of those 
costs were related to the LEED 
certification process. For the com-
mercial interior project, the costs 
associated with achieving green 
goals represented 0.7% of the total 
budget. Of those costs, 95% were 
related to the LEED certification 
process.

Pursuing LEED-EB
The Christman Company executive 
team committed in January 2009 
to expand green housekeeping and 
recycling programs into a compre-
hensive company-wide green opera-
tions program, using LEED-EB as 
a guide. The company also decided 
to have its headquarters building 
certified LEED-EB. 

Given that the Christman Building 
had achieved the first double-plat-
inum LEED certification, the bar 
was already set very high. Going 
into the LEED-EB process, the team 
knew that improvements could 
be made in materials purchasing, 
energy efficiency, carbon footprint 
management, and documentation of 
all sustainable building activities. 

The first step in improving the 
energy performance was to bench-
mark the building using the EPA 
ENERGY STAR Portfolio Manager 
program. After the actual utility 
data from the first year of operation 
was entered, the building received 
an ENERGY STAR rating of 39, 
revealing substantial room for 
improvement. 

In hindsight, the primary causes 
of this situation included insuf-
ficient time in a construction 
schedule driven by an aggressive 
completion date to meet historic tax 
credit requirements (see Historic 

and parking facilities. Showers and 
locker rooms encourage walking and 
bicycling to work. The white roof and 
directed exterior lighting reduce heat 
island effects and light pollution.

Energy use is reduced with 
task lighting, occupancy sen-
sors, programmed timers in com-
mon areas, daylighting for 92% 
of occupants, high efficiency win-
dows and ENERGY STAR office 
equipment and appliances. High 
efficiency HVAC systems provide 
individually controlled comfort 
conditions. The underfloor air dis-
tribution system maximizes efficient, 
healthy ventilation. 

Low flow fixtures including dual 
flush toilets, 0.5 gpf urinals, 0.5 
gpm automatic faucets and 1.5 gpm 
showers reduce water consumption 
by 45% from the LEED-EB calcu-
lated baseline design. Energy mod-
eling projected an ENERGY STAR 
rating of 75.

For the core and shell project, the 
costs associated with achieving 
green goals represented 1.3% of the 

Top The stately Mutual Building, since 
renamed The Christman Building, was 
built in 1928 in a style blending art deco 
exteriors and arts and crafts interiors. The 
64,000 ft2 building, located on a brownfield 
site, had fallen into functional obsolescence 
due to 20 years of poor maintenance. It was 
vacant for three years prior to Christman’s 
purchase in 2006. 

Middle This historic image depicts the build-
ing under original construction ca. 1927.

Bottom Among the restored and reused 
building components are the historic wood 
windows seen in this image of the building 
during renovation. The original exterior brick 
walls of the building were cleaned and the 
mortar joints were repaired through a pro-
cess known as tuck pointing according to 
historic preservation standards. The preserva-
tion standards did not allow insulation to be 
added to the walls, but a new white roof and 
6 in. of added insulation reduce the urban 
heat island effect and reduce energy needs.
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An extensive recommissioning 
process was developed to verify 
and fine-tune the operation of all 
energy-using systems. The primary 
recommissioning team was com-
prised of the HVAC systems design 
engineer, a temperature controls 
technician, the controls contractor 
and the sustainable programs man-
ager from The Christman Company. 
A Level II ASHRAE energy audit 
was conducted in house to identify 
all low- and no-cost energy saving 
measures as well as measures that 
required capital expenditure.

and Public/Private Partnership Tax 
Credits, Page 26) for controls instal-
lation, fine-tuning and commis-
sioning. Unfortunately, the controls 
technician assigned to the project 
did not have the required skills and 
experience to satisfactorily com-
plete the installation in the time 
allocated (despite working for a 
highly qualified and reputable firm), 
and no systems level commissioning 
was conducted. 

Annual Energy Use Intensity (Site)  
67.6 kBtu/ft2

 Natural Gas 37.9 kBtu/ft2

 Electricity 29.7 kBtu/ft2

Annual Source Energy 137.9 kBtu/ft2

Annual Energy Cost Index (ECI) $1.18/ft2

Savings vs. Standard 90.1-2004 
Design Building 20%

ENERGY STAR Rating 81

Heating Degree Days 6,273

Cooling Degree Days 492

E N E R G Y  AT  A  G L A N C E
FOR JULY 1, 2009 – JUNE 30, 2010

Annual Water Use 138,200 gallons

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

Above Christman Square after renovation. 
The reuse of a historic building on a previ-
ously developed site is intrinsically resource 
efficient. Its centralized urban location 
provides pedestrian access to community 
services, facilitating the use of public trans-
portation and existing parking facilities.

Above Right Christman Square before 
renovation. 

Roof
Type Single-ply white ethylene propylene 
diene monomer (EPDM) membrane
Overall R-value R-15.63
Reflectivity 0.84

Walls
Type Masonry
Overall R-value R-3.53
Glazing percentage 27.3%

Basement
Basement wall insulation R-value R-3

Windows
U-value 0.4
Solar Heat Gain Coefficient (SHGC) 0.46
Visual Transmittance 0.85

Location
Latitude 42° 44’
Orientation north/south

B U I L D I N G  E N V E L O P E
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Where windows are just the beginning™

A  N e w  S t a n d a r d  i n  T h e r m a l  P e r f o r m a n c e  W i n d o w s

The XTherm® family of fenestration products offers cutting-edge thermal technology providing 

outstanding thermal effi ciency. Our Triple-Glazed Capable products have pocket depth fl exibility for 

extreme performance and value, giving you both economic and environmental advantages. Whether 

your project is located far north or in the Deep South, the XTherm® best-in-class U-factors keep the 

cold out in the winter and the heat out in the summer. Visit efcocorp.com or call 800-221-4169.

HPB.hotims.com/33328-14
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sequences included additional reset 
schedules, a morning warm-up pro-
gram, and scheduling equipment and 
building load response sequences of 
operations. Extensive trend logging 
helped to facilitate and confirm the 
recommissioning efforts.

The server room cooling unit was 
identified as being oversized due 
to recent IT equipment changes. 
Accordingly, the 10 ton unit was 
replaced with two 1.5 ton units. The 
IT department purchased a network 
management program that enabled 
central control of computers and 
monitors, allowing this equipment 
to be put into a verified sleep mode 
when not in use.

The recommissioning process 
also discovered that some of the hot 
water piping in the underfloor air 

either out of calibration or not oper-
ating properly, and fire dampers that 
were closed in many locations. 

All controls were calibrated, their 
operation verified, and thorough 
component and system level func-
tional checks were completed. Fine-
tuning of schedules and operation 

Recommissioning and 
Energy Use Improvements
The formal recommissioning pro-
cess was used to ensure that all 
components and the entire HVAC 
system were operating per the 
design. The process identified many 
sensors and controls that were 

H I G H  P E R F O R M A N C E  F E AT U R E S

HVAC. The HVAC systems were designed, 
and the equipment was selected, to mini-
mize energy use while providing individually 
controlled comfort conditions. A detailed 
life-cycle cost analysis determined that an 
underfloor air distribution system using VAV 
air handlers was the best option since it is 
more energy efficient than a conventional 
ducted system. The first cost was neutral 
due to the elimination of most of the duct-
work required by a conventional overhead 
VAV distribution system. 

Two multistage hot water boilers adapt to 
seasonal heating loads as does the staged 
air-cooled chiller. All cooling equipment 
uses refrigerants that cause minimal dam-
age to the environment.

Envelope. The white roof and 6 in. of added 
insulation reduce the urban heat island 
effect and reduce energy use. The build-

ing’s original front façade window frames 
have been restored and fitted with double-
glazed glass to increase their energy effi-
ciency. The building’s side and rear exterior 
windows have been replaced with efficient 
aluminum windows. Due to the historic 
nature of the building, no insulation was 
added to the exterior walls.

Daylighting. The design took advantage of 
large perimeter windows to provide day-
lighting to 92% of the building’s occupied 
spaces and outside views to 90% of the 
occupants in the Christman headquarters. 

Lighting/Controls. Additional background 
lighting is provided by high efficiency fixtures 
and T-5 fluorescent lamps with a high color 
rendering index (CRI). All workstations have 
individually controlled multilevel task light-
ing. Use is controlled by occupancy sensors 

in private offices and stairways, and pro-
grammed control panels in common spaces.

Controls. The web-based building manage-
ment system (BMS) has several thousand 
control points that are used to operate the 
building systems for maximum efficiency 
and comfort. Energy use is metered at the 
building and tenant levels to encourage 
conservation.

Plug Loads. All appliances and office equip-
ment, including copiers, fax machines and 
computers are ENERGY STAR rated. IT 
equipment is controlled by network power 
management software.

Commissioning. Recommissioning and 
ongoing commissioning of all HVAC, light-
ing and domestic water systems ensure 
that all systems operate as designed and 
are continually fine-tuned.

Left The design takes advantage of large 
perimeter windows to provide daylighting to 
92% of occupied spaces building-wide and 
outside views to 90% of the occupants in 
the Christman headquarters.

Gene Meadows
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distribution plenum space was not 
insulated, and this was corrected.

An infrared scan of the building 
envelope identified substantial air 
leakage around the sashes of the 
restored 1928 windows on the west 
elevation. All of these windows 
were subsequently sealed, resulting 
in reduced infiltration and improved 
comfort conditions.

The lighting systems were investi-
gated and unnecessary night light-
ing was eliminated. Lighting control 
schedules were refined to match 
actual occupancy. Occupancy sen-
sors in private offices were reset to 
turn lights off after eight minutes, 
and additional occupancy sensors 
were installed in seven conference 
rooms and offices. The lights and 
exhaust fan in the elevators were 
programmed to turn off when the 
elevator is unoccupied. 

Restored historic features of the building 
contrast with modern designs. One example 
is this intersection of the historic stair with 
the newly constructed “floating” stair lead-
ing to the sixth floor that was added during 
the renovation.

E L E C T R I C I T Y  U S E  A F T E R , B E F O R E  R E C O M M I S S I O N I N G

N AT U R A L  G A S , E L E C T R I C I T Y  C O S T S  

B E F O R E , A F T E R  R E C O M M I S S I O N I N G

N AT U R A L  G A S  U S E  A F T E R , B E F O R E  R E C O M M I S S I O N I N G
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•  Implementing enthalpy economizer 
control;

•  Implementing unoccupied return 
fan speed control;

•  Resetting supply duct static pres-
sure setpoint to match demand at 
VAV boxes;

•  Resetting chilled water differential 
pressure setpoint to match demand 
at chilled water coils;

•  Controlling the bypass valve to 
maintain a setpoint minimum dif-
ferential pressure across the chiller;

•  Refining hot water flow control 
sequence of operation;

•  Implementing unoccupied reheat 
valve control on VAV terminal units;

•  Implementing unoccupied setback 
control on VAV terminal units; and

•  Implementing unoccupied setback 
control for the perimeter floor zones.
An ongoing commissioning plan 

was also developed to use the trend 
logs and actual observation to for-
mally check the operation of all 
energy consuming systems several 
times per year. On a daily basis, 
the facility technician and facility 

Ongoing Commissioning
Approximately six months after the 
recommissioning effort was com-
pleted, an ongoing commissioning 
process was initiated. As a first 
step in this ongoing commissioning 
process, an engineering firm that 
specializes in commissioning was 
retained to remotely monitor the 
building management system (BMS) 
over an approximate one-month 
period in October/November 2009. 

Using the remote access to the 
BMS and the extensive trend logs 
previously developed, the company 
confirmed that the systems appear 
to be well-conceived, programmed 
with energy conservation in mind, 
and operating as intended. Other 
areas that merited additional atten-
tion were identified:

•  Controlling economizer dampers 
for discharge air temperature;

H I S T O R I C  A N D  P U B L I C /

P R I VAT E  PA R T N E R S H I P 

TA X  C R E D I T

The project was conceived and 
developed by Christman’s real estate 
group as a public/private partnership, 
incorporating:

$672,500 in state of Michigan 
Brownfield single-business tax credits;

$2 million in federal historic tax credits;

$500,000 in state historic tax credits;

$1.2 million ($100,000/year for 12 
years) in property tax relief through 
establishment of a Federal Obsolete 
Property Rehabilitation Act (OPRA)  
district; and

$8.5 million in below-market-rate loans 
through federal New Markets  
Tax Credits.

Environmentally benign products, such as 
citrus strippers and low-VOC coatings, were 
used to restore historic finishes, such as 
the walnut paneling in the executive offices 
on the first floor. All plaster walls were 
also restored.L E S S O N S  L E A R N E D

Allow added time in construction sched-
ules for proper controls installation, 
fine-tuning and thorough commission-
ing. These activities typically occur at 
the end of the project and are often not 
given enough time to be done properly.

Verify during the selection process 
that the individual controls technician 
assigned to the project has the required 
skills and experience to complete the 
installation and that sufficient time is 
allocated in the contract.

Verify that comprehensive commission-
ing is completed at the component 
equipment level and, more importantly, 
at the systems level.

Plan on dedicating time to fine-tune sys-
tems operation to actual occupancy and 
climatic conditions. System operating 
parameters, out of necessity, are theo-
retical at the time of design and instal-
lation and need to be adapted to actual 
conditions for peak energy efficiency to 
be achieved.

Within the second year of operation, 
begin ongoing commissioning and con-
duct an energy audit. Engage operations 
staff in this effort to maximize addi-
tional energy saving opportunities.
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the correct outdoor air volumes are 
maintained. The ventilation rates 
for the building are maintained at 
30% above the minimum required 
by ASHRAE Standard 62.1-2007. 
All air-handling units are equipped 
with MERV 8 primary filters and 
MERV 13 final filters that are 
changed on a regular basis as part 
of the building’s comprehensive 
preventive maintenance program. 

A detailed occupant survey that 
asked questions related to occupant 
comfort, indoor air quality, acous-
tics and housekeeping identified 
areas of concern and satisfaction. 
The most common complaint related 
to the office environment acoustics 
while indoor air quality received 
the highest rating. A response plan 
was implemented to improve com-
fort, IAQ, maintenance, and house-
keeping issues as identified.

equipment ensures smooth, 
efficient operation. 

The building currently has an 
ENERGY STAR rating of 81, put-
ting it in the top 19th percentile of 
similar office buildings in the coun-
try. This is a significant accomplish-
ment for a historic building with 
minimal envelope insulation. 

Indoor Air Quality
An indoor air quality (IAQ) man-
agement program was developed 
and implemented based on the 
EPA’s Indoor Air Quality Building 
Education and Assessment Model 
(I-BEAM). The program includes 
thorough periodic inspections of all 
HVAC and building components to 
identify and, if necessary, correct 
any issues that could impact the 
building IAQ. 

The airflow monitoring stations on 
the air-handling units are calibrated 
three times a year to ensure that 

manager check all systems via the 
BMS to ensure they are operating 
within the correct parameters. 

All opportunities, even minor, to 
fine-tune systems to actual occu-
pancy and climatic conditions 
are continually implemented. An 
ongoing scheduled preventive 
maintenance program for all control 
devices as well as the mechanical 

Water Conservation Efficient plumbing 
fixtures help reduce water use by 45% 
compared to the LEED-EB baseline.

Recycled Materials Building tenants 
purchase office supplies, paper, IT equip-
ment and other consumable and durable 
goods based on sustainable criteria. 
White paper, mixed paper, cardboard, 
glass, plastic, soda cans and bottles, 
printer cartridges, batteries, lamps and 
wood are recycled. During the perfor-
mance period, 73% of the building’s 
59,956 pounds of waste was diverted 
from landfills for recycling or reuse.

Daylighting Large perimeter windows 
provide daylighting to 92% of occupied 
spaces and outside views to 90% of 
the occupants.

Individual Controls Multi-level task 
lighting at workstations, thermal con-
trol via UFAD floor registers and/or 
thermostats

Other Major Sustainable Features: 

A major recommissioning effort 
resulted in substantial energy, environ-
mental and cost savings.

Renewable energy credits offset 100% 
of the building’s electrical use.

A lamp purchasing plan reduced the mer-
cury in the lamps used in the building.

An indoor air quality (IAQ) manage-
ment program was developed and 
implemented based on the EPA’s 
Indoor Air Quality Building Education 
and Assessment Model (I-BEAM). The 
ventilation rates for the building are 
maintained at 30% above the mini-
mum required by ASHRAE Standard 
62.1-2007.

KEY SUSTAINABLE FEATURES

Among the restored historic details of the 
main lobby and stairwell are the Pewabic 
tiles, verdigris bronze handrail finish, mica 
shaded light fixtures and Bluestone and 
black-and-white linoleum flooring. The build-
ing was originally constructed in 1928 as 
the headquarters of Michigan Millers Mutual 
Fire Insurance Company. The building’s rich 
history and beautiful interior design were 
two factors in The Christman Company’s 
selection of the building as the new home 
for its national headquarters.

B U I L D I N G  T E A M

Building Owner/Representative The 
Christman Company/Steve Roznowski

Architect Brooke Smith, SmithGroup

Construction Manager 
The Christman Company

Mechanical Engineer 
George Karidis, SmithGroup

Electrical Engineer Hikmat Gerges, 
SmithGroup

Environmental Consultant Gavin Gardi, 
The Christman Company

LEED Consultant Gavin Gardi, The 
Christman Company

Recommissioning Team  
 Gavin Gardi, The Christman Company 
  Matt Dunham, T.H. Eifert  

Mechanical Contractors 
George Karidis, SmithGroup 
Rebecca Ellis, Questions &  
Solutions Engineering
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Carbon Offset
Renewable energy certificates for 
clean wind energy were purchased 
to offset 100% of the electricity used 
for the entire Christman Building for 
two years (1,121,200 kWh). The cost 
of the renewable energy certificates 
was $0.00193/kWh. This will reduce 
CO2 emissions by 569 MtCO2e/
yr, which is equivalent to planting 
5,162 trees or reducing driving by 
1,267,137 miles. 

In addition, 100% of the two-year 
natural gas use of 48,792 ccf/yr has 
been offset with American Carbon 
Registry verified emission reduc-
tions (VERs), at a cost of $5.74/ 
MtCO2e, resulting in an additional 
carbon offset of 291 MtCO2e /yr.

LEED-EB Sustainable Building  
Costs and Savings

Total Incremental Costs  
of Implementation

$22,280

Total LEED-EB:  
O&M Certification  

Process Costs

$41,925

Total LEED-EB: O&M Building 
Project Incremental Cost

$64,205

Total Annual Net Savings $62,026

Simple Payback of  
Total LEED-EB Building  

Incremental Costs

1.04 years

Total LEED-EB Building  
Project Incremental Costs  

per Square Foot:

$1.00/ft2

Total Annual Net Savings  
per Square Foot

$0.97/ft2

Conclusion
Even though a building may be 
designed with energy-efficient 
systems and achieves two LEED 
Platinum certifications, that is no 
guarantee that it will actually oper-
ate at maximum efficiency. Careful 
formal recommissioning, as a part of 
a LEED-EB effort, and continuous 
operational fine-tuning has resulted 
in The Christman Building’s 
ENERGY STAR rating increasing 
from 39 to 81 in one year, exceed-
ing the original design goal of a 75 
ENERGY STAR rating. 

Ongoing benchmarking using the 
ENERGY STAR Portfolio Manager 
and/or the USGBC Building Per-
formance Partnership programs 
helps to ensure continued peak 
energy performance. •

Costs and Payback
Based on actual utility bills and 
the Portfolio Manager Program, the 
energy saving measures imple-
mented during the first LEED-EB 
performance period saved 24,640 
ccf of natural gas/yr and 354,780 
kWh/yr. The building’s energy use 
index (EUI) was reduced from 122 
kBtu/ft2  · yr to 65.9 kBtu/ft2 · yr. 

These efforts have resulted in util-
ity cost savings of $49,919 per year, 
and a CO2 pollution reduction of 380 
MtCO2e/yr. Actual expenditures for 
these improvements were $14,224.

During this first LEED-EB per-
formance period, some consultants 
assisted with developing standard 
operating procedures and policies. 
A total of $22,280 in hard costs 
were expended to implement the 
LEED-EB program, including the 
commissioning and energy sav-
ing measures. Internal staff costs 
amounted to $42,000 during the 
first one-year performance period. 
The calculated projected cost sav-
ings are expected to be in the range 
of $62,000 per year, resulting in a 
simple payback of 1.04 years.

This LEED-EB project was financed 
with internally budgeted funds. Staff 
time required was incorporated into 
regular work schedules. 

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

Gavin Gardi, LEED AP BD+C, is the 
sustainable programs manager at The 
Christman Company in Lansing, Mich.

Top Patterned glass walls offer privacy for 
executive offices while allowing daylight to 
filter through to interior spaces.

Above Beyond the reuse of historic win-
dows, the restored spaces bear little resem-
blance to the project’s starting point, as 
depicted in this image. 
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