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Executive Summary

Executive Summary:

GSA LEED Cost Study

The U.S. General Services Administration (GSA)
commissioned this study to estimate the costs to
develop “green” federal facilities using the U.S.
Green Building Council’s Leadership in Energy and
Environmental Design (LEED) Building Rating
System, Version 2.1. The report provides a detailed
and structured review of both the hatrd cost and
soft cost implications of achieving Certified, Silver,
and Gold LEED ratings for two GSA building
types, using GSA’s established design standards as
the point of comparison.

The two building types examined in the study are:

1. A new mid-rise federal Courthouse (five
stories, 262,000 GSF, including 15,000 GSF of
underground parking; base construction cost is
approximately $220/GSF)

2. A mid-rise federal Office Building
modernization (nine stories, 306,600 GSF,
including 40,700 GSF of underground parking;
base construction cost is approximately

$130/GSF).

These building types reflect a significant percentage
of GSA’s planned capital projects over the next five
to ten years.

Construction Cost Impacts

For each of the two building types, baseline
construction cost estimates were developed to

reflect applicable federal design requirements, as
defined in GSA’s Facilities Standards for the Public
Buildings Service (document PBS-P100, 2003), and,
for Courthouses, the Administrative Office of the
United States Courts’ U. S. Courts Design Guide. The
design standards were also used as the basis for
evaluating each LEED prerequisite and credit. An
analysis was performed to identify green building
measures—above and beyond those included in
GSA’s standards—that would likely be
implemented to meet the specific LEED
prerequisite and credit requirements. From these
measures, cost impact estimates were developed for
each prerequisite and credit, with variations defined
for both the Courthouse and Office Building
models. The individual credit costs were also
categorized, using the following key:

GSA mandate (no cost)

No Cost/Potential Cost Decrease
Low Cost (< $50K)

Moderate Cost ($50K-$150K)
High Cost (>$150K)

AR

From these individual credit assessments, overall
project cost estimates were developed for 12 LEED
rating “scenarios” (6 for each building type). The
scenatios were defined as follows:

e New Courthouse. Two estimates were developed
at the Certified, Silver, and Gold rating levels.
At each rating level, one “low cost” and one
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“high cost” scenario was defined in order to
bracket the LEED costs.

o Office Building Modernization. Two estimates
were developed at the Certified, Silver, and
Gold rating levels. At each rating level, one
scenario reflected a “minimal facade
renovation” (window replacement, minor
repairs) and the other reflected a “full facade
renovation” (new cladding and facade design,
new windows, new insulation). The different
facade scenarios reflect one of the most
significant scope vatiations in GSA’s
modernization projects and were therefore

used as the basis for bracketing the LEED
Office Building costs.

The point totals used for each rating level were as
follows: 28 points for a Certified rating, 35 points
for a Silver rating, and 41 points for a Gold rating.
These totals are purposely 2 points higher than the
LEED minimums, as it is common practice to
submit additional credits to ensure that a rating is
achieved (i.e., in the case that one or two credits are
denied during the LEED certification process with
the USGBC).

The construction cost impacts for the 12 rating
scenarios are identified in Tables ES-1A and
ES-1B.

NEW COURTHOUSE
w (262,000 GSF, Base Construction Cost = $220/GSF)
Certified Silver Gold
1A 2A 3A 4A 5A 6A
Low Cost High Cost Low Cost High Cost Low Cost High Cost
LEED CONSTRUCTION COST IMPACTS*
$/GSF ($0.76) $2.18 ($0.07) $9.57 $2.97 $17.79
% CHANGE -0.4% 1.0% -0.03% 4.4% 1.4% 8.1%
OFFICE BUILDING MODERNIZATION
w (306,600 GSF, Base Construction Cost = $130/GSF)
Certified Silver Gold
1B 2B 3B 4B 5B 6B
Min. Facade Full Facade Min. Facade Full Facade Min. Facade Full Facade
LEED CONSTRUCTION COST IMPACTS*
$/GSF $1.78 $2.73 $3.94 $5.55 $10.58 $10.22
% CHANGE 1.4% 2.1% 3.1% 4.2% 8.2% 7.8%

* Construction cost estimates reflect a reference date of October 2003 (GSA FY04) and a reference location of Washington, DC.

The construction cost estimates reflect a number of
GSA-specific design features and project
assumptions; as such the numbers must be used
with caution. The cost impacts may not be directly
transferable to other project types or building
owners. These issues are reviewed in greater detail
in the “Cost Estimate Qualifiers” section below.
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Soft Cost Impacts

Soft cost impacts were defined for LEED-related
tasks that were above and beyond standard GSA
project requirements. Tasks were defined in two

categories:

o [ EED Design Costs: Those tasks that increase
the design team’s scope of work during the
design and construction stages of a project

o [ .EED Documentation Costs: Those tasks

associated with documenting and submitting a
LEED application to the U.S. Green Building

Council.

As with the construction cost analysis, soft cost
impacts were defined for six Courthouse and six

Office Building rating scenatios.

Soft costs were also evaluated based on two
different design team approaches. In the “Expert
Consultant” approach, the design team works with
specialized “green building” consultants, who guide
the LEED process and perform a number of
LEED-specific tasks. In the “Experienced
Design/Construction Team” approach, all LEED
tasks are performed by the core design and
construction management teams, who have
previous LEED project experience.

The soft cost impacts for the twelve rating
scenarios are identified in Tables ES-2A and

ES-2B.

NEW COURTHOUSE
M (262,000 GSF, Base Construction Cost = $220/GSF)
Certified Silver Gold
1A 2A 3A 4A 5A 6A
Low Cost High Cost Low Cost High Cost Low Cost High Cost

LEED SOFT COST IMPACTS

EXPERT CONSULTANT APPROACH

($/GSF) $0.41 $0.46 $0.41 $0.55 $0.61 $0.80

EXPERIENCED DESIGN TEAM APPROACH

($/GSF) $0.43 $0.45 $0.44 $0.54 $0.56 $0.73

OFFICE BUILDING MODERNIZATION
M (306,600 GSF, Base Construction Cost = $130/GSF)
Certified Silver Gold
1B 2B 3B 4B 5B 6B
Min. Facade Full Facade Min. Facade Full Facade Min. Facade Full Facade

LEED SOFT COST IMPACTS

EXPERT CONSULTANT APPROACH

($/GSF) $0.41 $0.41 $0.44 $0.49 $0.70 $0.69

EXPERIENCED DESIGN TEAM APPROACH

($/GSF) $0.35 $0.35 $0.38 $0.44 $0.59 $0.58

As with the construction cost estimates, the soft
cost estimates reflect a number of GSA-specific
project assumptions. As such, the numbers must
be used with caution.

GSA LEED COST STUDY



Executive Summary

The cost impacts may not be directly transferable to
other project types or building owners. These issues
are reviewed in greater detail in the “Cost Estimate
Qualifiers” section below.

Cost Estimate Qualifiers

The cost impacts derived in the study ate subject to
a number of qualifiers, which are important in
understanding how the costs may relate to other
building types, building sizes, and non-GSA
projects. Key qualifiers are reviewed as follows:

1. Building Program and Site Assumptions

The specific programmatic requirements of the
Courthouse and Office Building play an important
role in determining the applicable LEED credits
and the resulting LEED cost impacts. Significantly
different building types (e.g., laboratories, schools,
and residential buildings) would likely develop a
different overall profile of LEED credits, and might
use significantly different approaches to achieve
common credits.

The programmatic differences between new
construction (Courthouse) and renovation (Office
Building) also factor into the credit selections and
resulting costs. The program for the Office
Building, for example, does not include site
renovation or roof replacement, based on typical
GSA modernization scopes. This significantly limits
the number of LEED site credits available in the
Office Building model, as compared to the new
construction Courthouse.

The scenarios in the study are also subject to a
number of specific site assumptions (e.g., urban
locations, brownfield redevelopment, no above-
grade parking, large site acreage for the Courthouse
based on security setbacks). As with the
programmatic assumptions, these specific site
characteristics determine the feasibility of a number
of the LEED credits. Buildings in suburban or rural
settings, for instance, would develop a different
profile of credits in the Sustainable Sites category,
which would result in different cost impacts in
those areas.

2. GSA-Specific Design Requirements

In addition to the general programmatic and site
issues discussed above, GSA’s comprehensive
design criteria differentiate their projects from

many “market-rate” commercial developments. A
number of GSA’s design criteria are consistent with
LEED credit requirements and therefore assist their
projects in earning LEED points. For the purposes
of this study, these features or practices are not
considered part of the LEED premium.
Conversely, in a few cases, GSA’s policies and
practices limit the applicability of LEED credits
that might be more easily included in non-GSA
projects. Some of the most significant GSA-specific
criteria are listed as follows:

o Commissioning. GSA already requires a total
building commissioning process for its projects
and therefore does not consider it to be a
LEED cost. For the purposes of this study,
GSA’s commissioning efforts are assumed to
earn both the LEED commissioning
prerequisite and credit EA-3, Additional
Commissioning.

o Energy efficiency. GSA sets energy performance
targets for their buildings, which are typically
more stringent than local energy codes or the
ASHRAE standard 90.1-1999, which is used as
the baseline in LEED. For the Courthouse, a
target of 45,000 to 50,000 BTU/GSF/year was
set, which translated to 1 LEED point
(approximately a 17 percent improvement)
under LEED credit EA-1. Similarly, the Office
Building modernization started with an energy
use target of 50,000 to 55,000 BTU/GSF/yeat,
which translated to 2 LEED points
(approximately a 14 percent improvement) in
the minimal facade renovation case, and 3
LEED points (approximately an 18 percent
improvement) in the full facade renovation
case.

o Underfloor air delivery system. For new
construction projects, GSA’s P100 (2003)
encourages the use of underfloor air delivery
systems in appropriate applications. In the
Courthouse model of this study, an underfloor
air system has been included in the base costs.
The system allowed the building to earn credit
EQ-2 (Ventilation Effectiveness) and assisted
in earning credit EQ-6.2 (Increased Occupant
Control).

o Dedicated ventilation system. GSA’s P100 (2003)
requires dedicated outside air ventilation units
for both perimeter and interior spaces. This
design approach is used to provide greater
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control of outside air and to maintain positive
pressure in perimeter spaces to reduce the
potential for moisture/condensation buildup in
exterior wall assemblies. For the purposes of
this study, the dedicated ventilation system was
assumed to be eligible for a LEED Innovation
credit.

o Regycled-content materials. GSA projects are
required to incorporate recycled content
materials, to the maximum extent feasible, as
identified in the U.S. Environmental Protection
Agency’s (EPA) Comprehensive Procurement
Guidelines (CPG). Recycled-content products
listed in the CPG include concrete (with flyash
or blast furnace slag), building insulations,
carpets and carpet cushions, and shower or
toilet partitions. The study assumes that all of
the applicable CPG product types are used in
the Courthouse and Office Building models,
assisting the scenarios to achieve credits MR-
4.1 and 4.2 (Recycled Content). It should be
noted that many of the CPG products could be
incorporated into non-GSA projects at no cost
premium.

o HCFC refrigerants. LEED credit EA-4 prohibits
the use of HCFCs or Halons in building-level
HVAC, refrigeration, or fire-suppression
systems. GSA’s P100 defines acceptable HVAC
refrigerants through the EPA’s Significant New
Alternatives Policy SNAP). The SNAP
alternatives currently include HCFC-22;
therefore, GSA does not rule out the use of this
refrigerant on any project. Because of this
policy, credit EA-4 has not been included in
any of the Courthouse or Office Building
scenarios.

o Green power. LEED credit EA-6 can be earned
by purchasing electricity generated from
renewable resources such as wind, solar, or
biomass (the credit defines the amount of
electricity that must be purchased and its
certification). Although GSA does purchase
green power for some of its facilities, the
determination is made by regional managers on
a case-by-case basis. Overall, the credit was
considered an operational issue outside of the
scope of this study. Credit EA-6 has not been
included in any of the Courthouse or Office
Building scenatios.

Additional design criteria issues are reviewed in the
“Individual Credit Reviews” section of the study.

3. No Programmatic Trade-offs

For the purposes of the study, no programmatic
adjustments were made between the LEED and
non-LEED buildings; i.e., space allocations were
not adjusted, material finishes were kept consistent,
glazing areas remained the same, etc. In some
LEED projects, these types of programmatic trade-
offs can be used to offset increases in first cost
derived from high-performance building
components (e.g., better quality glazings, more
efficient HVAC equipment, and formaldehyde-free
casework). Although this approach can be an
effective means of cost control, it was purposely
not pursued in the study. The intent of the study
was to identify potential LEED cost impacts based
on identical programmatic requirements.

The one exception to this rule that occurs in the
study is in site development. As there is often a
degree of flexibility to the site and landscaping
programs in GSA projects, adjustments have been
allowed in site paving areas, planting areas, and
irrigation systems in order to achieve various
LEED credits in the Sustainable Sites and Water
Efficiency categories.

4. Building Size

The study has identified cost impacts for two mid-
rise buildings of approximately 260,000 to 300,000
gross square feet. The scope of the study did not
include an evaluation of how the costs may vary for
buildings that are significantly smaller or larger than
these mid-rise models. It is generally assumed that
some adjustments would be required. The soft cost
estimates in particular are assumed to be very
sensitive to the project scale, with the $/gross
squate foot (GSF) fees becoming significantly
higher in smaller buildings and correspondingly
lower in larger projects. The #ta/ dollar costs for
LEED-related services are expected to level out
after they cross certain “low end” and “high end”
thresholds.

5. Variations in Baseline Project Costs

The building program, site assumptions, and design
criteria determine the baseline project costs for the
two models. The differences in the baseline costs
($220/GSF for the Courthouse versus $130/GSF
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for the Office Building Modernization) are
important to note, because they directly influence
the percentage-based calculations of LEED cost
impacts. For example, LEED-based measures that
had similar total costs in the two projects (e.g.,
water-efficient plumbing fixtures, carbon dioxide
sensors) have significantly different impacts as a
percentage of the total project costs. It is therefore
important to consider both the $/GSF and
percentage-based impacts when evaluating the
overall LEED costs.

6. Costs Based on LEED Version 2.1

All credit cost assumptions are based on LEED
Version 2.1, which was the current rating system at
the time of the study. As LEED is a constantly
evolving program, new versions are expected in the
near future (versions 2.2 and 3.0 are already in
progress, with projected release dates in 2005 and
2000, respectively). While the specific changes to
LEED are unknown at the time of this report, it is
expected that the new versions will warrant
adjustments to the cost impacts derived in the
study.

Because of these varying cost estimate qualifiers,
simple cost extrapolations from the overall results
of the study cannot be considered reliable for
projects of significantly different scope or scale.
However, the detailed cost breakdowns included in
the study can provide a basis for other projects to
evaluate LEED costs. The “apples to apples”
comparisons of the Individual Credit Reviews and
Cost Estimates (Section 2 and Appendices C and
D) can serve as a starting point in understanding
the typical scope and potential cost implications of
various LEED measures. Additionally, the soft cost
summaries and breakdowns included in Section 4
and Appendices G and H can provide a basis for
understanding the extent and costs of LEED-
related professional services.

Addressing LEED Cost Variables

The study indicates that there is an inherent degree
of variability to LEED construction cost impacts.
The primary factors creating this variability include
the following:

1. There is no correlation between the point
value of a LEED credit and its cost. There are
many “no cost” and “low cost” LEED credits (such

as development density, proximity to public
transportation, no irrigation systems, use of locally
manufactured materials, low-VOC adhesives, low-
emission carpets) that earn 1 point each. At the
other extreme, the study illustrates that some credits
(renewable energy, for example) can cost hundreds
of thousands of dollars each—and still earn 1 point.
The selection of credits used to achieve a LEED
rating can therefore result in a wide range of
resultant costs.

2. Arange of different strategies can often be
used to earn the same individual LEED credit.
Many of the LEED credit criteria ate performance
based rather than prescriptive. This allows design
teams flexibility in defining an approach to credit
compliance. Different strategies can also result in
significantly different cost impacts. An example
from the cost study is credit SS-6.1, Stormwater
Management (Rate and Quantity), used in the
Courthouse model. In the “low cost” scenarios, the
credit was earned by increasing the amount of site
plantings and reducing the amount of site paving.
This approach actually reduced construction costs.
In one of the “high cost” Gold rating scenarios, a
vegetated roof system was installed as an alternative
approach. The premium for the vegetated roof
system was approximately $580,000. While the
vegetated roof has additional benefits and was used
to earn an additional LEED credit (SS-7.2, Heat
Island Reduction), it still represented a significantly
more expensive approach to credit compliance.

3. The cost of some credits varies significantly
based on the building type and building
program. For example, in the Office Building
model, earning credit MR-7 (Certified Wood)
involved a moderate cost premium (approximately
$77,000) because wood use in the building was
limited (some doors and a small amount of
casework). In the Courthouse model, on the other
hand, the cost premium to earn the credit was
almost $600,000. The Courthouse has extensive
wood finishes, including paneling, doors, casework,
and fixed furnishings in the courtrooms and judges’
chambers.

4. Some credit costs vary based on region-
specific or project-specific issues. Two examples
illustrate this point. In some parts of the country,
earning and exceeding the requirements of credits
MR-5.1/5.2 (Local/Regional Materials) can be
easily accomplished at no cost. In other locations, a
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premium may be paid to use brick, stone, or other
major construction materials that are locally
manufactured or sourced. A second example
involves credit MR-2.1/2.2 (Construction Waste
Management). Costs to earn this credit can vary
significantly depending on the recycling
infrastructure in the region, the experience of the
contractors and construction/demolition crews,
and the space constraints of the project site.

Overall, the study illustrates that when GSA
projects take advantage of many “no cost” or “low
cost” credit opportunities, the overall construction
cost premium can be surprisingly limited, even at
the higher rating levels. Under certain conditions, it
is even possible for projects to show a slight cost
decrease. However, when few low-cost credits are
available to a project, the premiums increase
significantly. The level of vatiability is most cleatly
illustrated in the Gold rating scenarios of the
Courthouse model, which ranged from only a 1.4
percent premium in the “low cost” case
(approximately $3.00/GSF) to an 8.1 percent
premium (almost $18/GSF) in the “high cost” case.

By contrast, the cost premiums for the Office
Modernization model showed much less variation
at each rating level. This was intentional to a large
degree, because the cost bracketing was based
primarily on one issue (the impact of the different
facade renovations) rather than on the more diverse
“low cost vs. high cost” approach used for the
Courthouse. The Office Building model also
demonstrated, however, that when the choice of
LEED credits is more limited, the cost premiums
tend to be more predictable. The Office Building
model had fewer credits to choose from because
the scope of work did not include site renovations
or roof replacement, which limited the number of
applicable Sustainable Sites and Water Efficiency
credits.

Beyond the issue of cost variations, the broader
implication derived from the Courthouse and
Office Building models is that GSA’s green building
costs can be managed, and to some degree
predicted, if a consistent approach is applied from
project to project. A structured approach to LEED
would include the following steps:

e Identify and incorporate all LEED credits that
are “automatically” earned based on GSA
design standards.

e Identify and incorporate those LEED credits
that can be earned at no cost or minimal cost
based on the particular site conditions and
programmatic requirements of the project.

e Evaluate and incorporate appropriate no-cost
or minimal-cost LEED credits. Examples
include items such as water efficiency
(plumbing fixtures) or low-emission paints,
adhesives, and sealants. Many of these credits
do not affect the project design but rather
involve product selection and specification
issues.

e  Evaluate and select appropriate credits at the
moderate and high-cost levels. Analysis of
these credits should weigh first costs against
the immediate and long-term value of the
measures (e.g., lower operating costs,
improved workplace environment, significant
community or environmental benefits). At this
level, a strong emphasis should be placed on
identifying and exploiting inter-credit
synergies.

An analysis of this type, performed early in the
design process, can provide clear direction to a
design team and help establish realistic LEED
goals. In addition, the analysis can help teams
identify the significant design and performance
challenges for a project, which require integrated
thinking and full team participation. These design-
related issues often have the most significant
impacts on cost and performance (e.g., approaches
to daylighting, energy efficiency, stormwater
management) and therefore require an eatly focus.

This structured approach is the basis of GSA’s
LEED Applications Guide, the companion document
to the LEED Cost Study. The Applications Guide
provides a more detailed review of the process and
issues outlined above.

Implications for GSA Projects

GSA’s P100 requires all new construction and
major modernization projects to be certified
through the LEED program, with an emphasis on
obtaining Silver ratings. Individual client agencies
may also work with GSA to pursue even higher
levels of LEED certification. Using the results of
the LEED Cost Study, the GSA intends to refine
the amount of “sustainability” funding provided for
future projects (ptior to the Cost Study, GSA has
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allocated a 2.5% budget increase for green building
construction costs). The new budget allocation will
be enough to ensure that projects can achieve
LEED Certified ratings; however, project teams will
be encouraged to achieve the highest level of
LEED rating that is practical within the overall
budget. With the revised budget allotments (which
will likely vary between 2.5% and 4.0%, depending
on the project), the study indicates that many Silver
rated buildings should be possible, as well as
occasional Gold rated projects.

The opportunity to achieve Silver ratings or higher
is also supported by GSA’s general project
contingencies and by the accuracy allowances of the
cost estimates themselves. As illustrated in Figure
ES-1, the range of estimated construction cost

FIGURE ES-1

impacts for the Certified and Silver rated scenatios
falls below the 5% estimating accuracy that would
normally be expected of early conceptual estimates.
In addition, the construction cost impacts for all of
the rated scenarios, including Gold, fall below the
10% design contingency that is carried in most
GSA project budgets at the concept phase. These
numbers imply that in some scenarios (depending
on the design solution, market conditions, and
other contingency factors), a LEED rating could
potentially be achieved within a standard GSA
project budget (without a green building budget
allowance). By including a dedicated green building
allowance, the potential for GSA buildings to
achieve higher LEED rating levels - with the
attended benefits - is substantially greater.

GSA LEED Construction Cost Impacts vs. Estimating Accuracy and Design Contingency

B

Gold Certified Silver Gold

Design
Contlngency 10.0%
9.0% —+
8.0% T+
7.0%
Estimating 6.0%
Accuracy
5.0%
Previous GSA 4.0% T
Budget Allocation
for LEED (2.5%) 3.0%
2.0% T
1.0% -
0.0% —l
-1.0% } }
Certified Silver
Courthouse

Office Building
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Introduction

Introduction:

Background

The U.S. General Services Administration (GSA) is
one of the largest building owners and managers in
the nation, with over 8,300 owned and leased
facilities serving over one million federal
employees. Over the past decade, energy efficiency
and resource conservation goals have increasingly
been emphasized within GSA’s building design
requirements, both in response to federal
mandates, and as part of GSA’s overall efforts to
improve the quality and value of their properties.
Through the Facilities Standards for the Public Buildings
Service (document PBS-P100, 2003), GSA identifies
Sustainability and Energy Performance as basic
tenets of their General Design Philosophy. The
P100 document also specifically references the
Leadership in Energy and Environmental Design
(LEED®) Green Building Rating System of the
U.S. Green Building Council. GSA requires all new
construction, and major renovation and
modernization projects to be certified through the
LEED program, with project teams strongly
encouraged to achieve LEED “Silver” ratings.
Individual client agencies may also work with GSA
to pursue even higher levels of LEED certification
(i.e., Gold or Platinum ratings).

With this level of commitment to sustainable
design, GSA has had a clear need to address the
associated costs and benefits. In 1997-1998, GSA
sponsored its first Green Buildings Cost Study,

GSA LEED Cost Study

which analyzed a wide range of design and
construction recommendations made by a
nationally-recognized panel of green building
experts. Using a new GSA Courthouse building as
a case study, the report defined a series of “high”,
“medium” and “low” cost green measures. The
results of the study did not correspond directly to
LEED ratings, however, as LEED Version 1.0 was
still in a pilot phase at that time. In subsequent
years, LEED has evolved from Version 1.0 and 2.0
to the current Version 2.1, making the differences
between LEED and the eatly cost study even more
pronounced. GSA therefore commissioned this
report to update the agency’s understanding of
green building costs, and to align their cost
assumptions with the latest LEED criteria.

Methodology and Scope

As with the eatlier Green Buildings Cost Study, the
LEED Cost Study uses common GSA building
types as the basis for the cost evaluations. The
LEED Cost Study focuses on two building types
that represent a significant portion of GSA’s
cutrent and upcoming project load:

1) A new mid-rise Federal Courthouse; and

2) A mid-rise Federal Office Building
modernization.

GSA LEED COST STUDY
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Unlike the eatlier cost study, the building models
used for the LEED Cost Study are not based on
actual GSA projects. They are instead based on
building prototypes that GSA had previously
defined for project budgeting purposes (not
including LEED premiums). The budget models
are defined in sufficient detail to establish a full
range of reference project costs, with estimates
reported in a Uniformat Level Three breakdown.
For the purposes of the study, both buildings are
assumed to be located in Washington DC.

Some of the key features of the building models
are defined as follows.

New Mid-Rise Courthouse

e Building Area:
262,000 GSF, including 15,000 GSF of
underground parking

e Number of Stories: Five

e  Structural System:

Pile foundations/grade beams/cast-in place
basement walls

Cast-in-place structural slab system for
basement level

Structural steel floor framing for upper floors
and roof. Steel deck w/concrete fill for floors.

e (ladding System:

Limestone panels over c.m.u. for first two
floors. Precast concrete panel system for
upper floors.

e Fenestration:

Combination of aluminum curtainwall system
and aluminum punched window system.
Insulated, tinted low-e glazings.

e HVAC:

Three water-cooled chillers sized for 50%,
50%, and 20% of the cooling load

Dual fuel (gas/oil) boilers

Underfloor air distribution system with ceiling
plenum return

Humidification system

e Total Site Area: Approximately 3.1 acres

e Reference Cost:

$219.14/GSF (based on a November 2003
start date)

Sample schematic floor plans for the mid-rise
Courthouse are illustrated in Figures 1 and 2
below.

Mid-Rise Office Building Modernization

The mid-rise Office Building reference model
includes two variants — a “minimal facade
renovation” and a “full facade renovation”; as
noted under the Cladding/Fenestration System
Retrofit heading below.

e Building Area:

306,600 GSF, including 40,700 GSF of
underground parking

e Number of Stories: Nine

e  Structural System retrofit:

Upgrade framing to achieve resistance to
progressive collapse

e (ladding/Fenestration System retrofit:

Option A (minimal fagade renovation):

Clean and caulk existing stone cladding.
Replace existing windows and curtainwall
with new aluminum framed systems
(fenestration is assumed to comprise 60% of
the wall area). Provide new insulated, tinted
low-e glazings.

Option B (full fagade renovation):

Clean and caulk existing stone cladding on
floors 1 and 2. Strip existing cladding and
replace with new precast concrete panel
system for floors 3-9. Replace existing
windows and curtainwall with new aluminum
framed systems. Provide new insulated, tinted
low-e glazings. Reduce area of fenestration on
upper floors to 40% of wall area.

o  Roof retrofit: None assumed

e Interior retrofit: Patching and repairing of
partitions at core spaces. New interior
partitions and finishes for all other spaces.

o MEDP retrofit:

New HVAC, electrical service/distribution,
lighting, plumbing, and fire protection

GSA LEED COST STUDY
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systems. No reuse of existing systems is
assumed, other than utility tie-ins.

Overhead air distribution system (ceiling-
mounted supply and return registers).

e Site Retrofit: None assumed

e  Reference Costs:
Option A (minimal faade renovation):
$128.44/GSF (based on an October 2003
start date)
Option B (full fagade renovation):

$131.91/GSF (based on an October 2003
start date)

Sample schematic floor plans for the mid-rise
Office Building are illustrated in Figures 3 and 4
below.

GSA LEED COST STUDY
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Sample Plans: Courthouse Model

Figure 1:
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Sample Plans: Office Building Model

Figure 3:
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Using the prototype models as the take-off point,
the LEED Cost Study involved a seties of analyses
to estimate the costs to achieve individual LEED
credits, and subsequently, overall LEED ratings at
the Certified, Silver, and Gold rating levels. The
evaluation process is described in the following
sections:

Individual LEED Credit Cost Analysis

A detailed review of each LEED Version 2.1
prerequisite and credit was performed to define
“typical” strategies and approaches that could be
pursued in GSA projects. Where required, LEED
calculations were performed to confirm that the
proposed strategies met the specific LEED
performance criteria. For the LEED energy-
efficiency credits (EA-1), computer energy models
were developed for both the Courthouse and
Office Building models to evaluate strategies and
confirm the number of LEED points that could be
earned.

Credit costs were defined for those measutes that
were above and beyond the design requirements of
GSA’s PBS-P100 and, for Courthouses, the
Administrative Office of the U.S. Courts’ U.S.
Conrts Design Guide. Separate credit costs were
developed for both the Courthouse and Office
Building models.

Based on the resulting cost impacts, the individual
credits were categorized using the following key:

GSA mandate (no cost);

No Cost/Potential Cost Decrease;
Low Cost (< $50K);

Moderate Cost ($50K-150K); and
High Cost (>$150K).

RARE o

LEED Rating Scenarios

Using the individual credit costs as the basis, six
LEED rating scenarios were developed for both
the Courthouse and Office Building models (12
scenarios total). The rating scenarios were defined
as follows:

Courthouse Model:

Two estimates were developed at the Certified,
Silver, and Gold rating levels. At each rating level,
one “low cost” and one “high cost” scenario was
defined in order to bracket the LEED costs.

Office Building Modernization Model:

Two estimates were developed at the Certified,
Silver, and Gold rating levels. At each rating level,
one scenario reflected the “minimal facade
renovation” and one reflected the “full facade
renovation” (as previously defined). As these
different facade scenarios reflect one of the most
significant scope variations in GSA’s
modernization projects, they were used as the basis
for bracketing the LEED Office Building
modernization costs.

The credit totals used in the rating scenarios were
as follows: 28 credits for a Certified rating, 35
credits for a Silver rating, and 41 credits for a Gold
rating. These point totals are purposely 2 credits
higher than the LEED minimums, as it is common
practice to submit additional credits to ensure that
a rating is achieved (i.e., in case one or two credits
are denied during the LEED certification process
with the USGBC).

For the rating scenario cost estimates, some of the
individual credit costs were also modified to reflect
credit synergies. This was done by developing a
number of “synetgistic credit” combinations for
both the Courthouse and Office Building models.
The synergistic credits merge related LEED credits
into one overall cost estimate, which then replaces
the individual credit estimates. For example, if a
vegetated roof system was used to earn both credit
SS-6.1 (Stormwater Management, Rate and
Quantity) and credit SS-7.2 (Heat Islands, Roof), a
new synergistic credit was defined for those two
credits in combination, and the individual credit
costs for S5-6.1 and SS-7.2 were eliminated.

For the purposes of the study, synergistic credits
were defined when: 1) a combination of LEED
credits was Jess expensive than the sum of the
individual credit costs (i.e., the measures to achieve
one credit also helped to achieve one or more
other credits); or 2) a combination of LEED
credits was more excpensive than the sum of the
individual credit costs (i.e., the measures to achieve
one credit were made more difficult and expensive
because of the simultaneous pursuit of another

LEED credit).

LEED-related Soft Costs

The twelve LEED rating scenarios were also used
to define soft cost impacts. Soft cost premiums

GSA LEED COST STUDY
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were defined for any LEED-related tasks
considered above and beyond standard GSA
project requirements. Tasks were defined in two
categories:

o [LEED Design Costs: Those tasks that increase
the design team’s scope of work during the
design and construction stages of a project;
and

o [ EED Documentation Costs: Those tasks
associated with documenting and submitting a
LEED application to the U.S. Green Building
Council.

The soft cost impacts were developed using: 1)
houtly estimates of specific LEED-related tasks;
and 2) additional design fees derived from the
LEED construction cost premiums (assuming that
the design team’s fee is based on a percentage of
the project construction cost).

LEED Applications Guide

A separate “LEED Applications Guide” has also
been developed for GSA project managers and
design teams. The Applications Guide documents
insights gained through the cost study, and
presents a general process to assist design teams in
pursuing LEED in a cost-effective manner.

Report Exclusions

It is important to note that the scope of the study
does not include Cost/Benefit analysis of the
LEED measures. The study is limited to first cost
considerations only.

Contents of the Cost Study

The GSA LEED Cost Study is organized into four
main sections, each of which is supported by one
or more appendices. A general description of each
section and appendix is provided below.

Section 1: Twelve LEED Rating Scenarios

This section primarily consists of a master
Summary Table that illustrates the credits included
in each of the twelve LEED rating scenarios
developed for the study. The table uses a colot-
coded key to categorize the level of cost impact
associated with each credit. The table also
identifies credit synergies that were accounted for

in the cost estimates. The table summarizes the
total cost impact for each LEED rating scenario.

Section 1 is supported by the following appendices:

Appendix A:

Cost Estimate Summaries — Courthouse Scenarios

These cost estimate tables summarize the
construction cost impacts for each of the six
LEED Courthouse scenarios. The tables include all
of the targeted credits that have a cost impact (i.e.,
credits that have no cost impact are not shown),
using a Uniformat Level Two format. Adjustments
are also made in each scenario for applicable
synergistic credits. The credit costs in the tables are
fully burdened, including allowances for design and
construction contingencies, general conditions and
profit, and Art-in-Architecture budgets.

Appendix B:
Cost Estimate Summaties — Office Building
Scenarios

These cost estimate tables summarize the
construction cost impacts for each of the six
Office Building modernization scenarios. The
scope and level of detail are the same as in
Appendix A. For the Office Building, the
burdened costs also include a phasing premium,
since the construction is assumed to be
implemented in a series of phases while the
building remains partially occupied.

Section 2: Individual LEED Credit Reviews

This section provides a detailed analysis of each
LEED Version 2.1 prerequisite and credit. GSA-
appropriate strategies, approaches and technologies
are identified to meet the requirements of each
credit. Resulting construction cost estimates for
measures above and beyond GSA standards are
summarized. Each credit review also identifies
possible synergies with other credits, which are
further discussed in Section 3.

Section 2 is supported by the following appendices:

Appendix C:
Individual Credit Cost Estimates — Courthouse

These detailed cost estimates identify the
construction cost impacts for each of the credits
included in the six LEED Courthouse scenatios.
The appendix begins with a Summary Table, which

GSA LEED COST STUDY
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lists all of the credit costs in a Uniformat Level
Two format. The costs in the Summary table are
fully burdened; i.e., they include various
contingencies, allowances, overhead and profit.
Following the Summary Table, the Appendix
includes individual credit cost breakdowns, defined
in a Uniformat Level Three format. These
estimates identify the direct construction costs
only, without the contingencies and other
allowances added in the Summary Table.

Appendix D:
Individual Credit Cost Estimates — Office Building

These detailed cost estimates identify the
construction cost impacts for each of the credits
included in the six LEED Oftfice Building
modernization scenarios. The scope and level of
detail are the same as in Appendix C.

Section 3: Synergistic Credit Reviews

This section provides a detailed analysis of each
synergistic credit combination identified in the
study—mnine altogether. Descriptions of synergistic
issues are included, followed by their associated
first cost impacts and the applicable LEED
scenatios (Courthouse or Office Building) in which
they are used.

Section 3 is supported by the following appendices:

Appendix E:
Synergistic Credit Cost Estimates — Courthouse

These detailed cost estimates identify the
construction cost impacts for each of the
synergistic credit combinations included in the
LEED Courthouse scenarios. The estimates are
defined in a Uniformat Level Three format, and
identify the direct construction costs only (i.e.,
without contingencies and other allowances). The
tully burdened costs for the synergistic credit
combinations are included in the tables of

Appendix A.

Appendix F:
Synergistic Credit Cost Estimates — Office Building

These detailed cost estimates identify the
construction cost impacts for each of the
synergistic credit combinations included in the
LEED Office Building scenatios. The scope and
level of detail are the same as in Appendix E.

Section 4: LEED-Related Soft Costs

This section provides a detailed analysis of LEED-
related soft costs for the Courthouse and Office
Building models. The section includes a
description of the methodology used, and a
summary of the estimated soft cost premiums for
each of the six Courthouse and six Office Building
scenarios. Qualifications to the findings are
discussed in detail, including the structure of the
design team (“expert consultant” vs. “experienced
design team”), the types of tasks being performed,
and project variables that can influence soft costs.

Section 4 is supported by the following appendices:

Appendix G:

Soft Cost Estimate Summaries

These tables itemize the soft cost impacts for each
of the six Courthouse and six Office Building
scenatios. The tables identify the total calculated
costs for: 1) individual credit-specific tasks; 2)
“LEED process” tasks (such as initial LEED
charrettes or LEED-related specifications which
apply to multiple credits); and 3) LEED
documentation tasks. Separate estimates are
defined for “expert consultant” and “experienced
design team” approaches.

Appendix H:
Detailed Soft Cost Estimates

These tables provide detailed breakdowns of the
identified soft cost premiums of Appendix G. The
estimates define the professional disciplines, hourly
rates and attended time commitments for each
identified task. Similar to Appendix G, the cost
premiums are calculated separately for “expert
consultant” and “experienced design team”
approaches.

Additional Appendices

Appendix I:
DOE-2 Energy Modeling Summary — Courthouse

This appendix describes the input and results of
the computer energy model developed for the
Courthouse. The energy model was used for the
following purposes: 1) to define the level of energy
efficiency of the reference model compared to the
ASHRAE/IESNA Standard 90.1-1999; and 2) to
define additional energy-efficiency measures that
could be implemented to achieve additional LEED
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points under credit EA-1 (Optimize Energy
Performance). The energy model was also used to
determine the amount of renewable energy
required for credit EA-2 (Renewable Energy).

Appendix J:
DOE-2 Energy Modeling Summary — Office
Building

This appendix describes the input and results of
the computer energy model developed for the
Office Building. The scope and level of detail are
the same as in Appendix 1.

Appendix K:

Reference Cost Estimate — Courthouse

This appendix consists of the complete reference
estimate for the new Courthouse. The estimate
defines the baseline construction costs for the
project, including all key features mandated
through PBS-P100 and the U.S. Courts Design
Guide. The reference estimate is the point of
comparison for all of the LEED measures defined
for the Courthouse.

Appendix L
Reference Cost Estimate — Office Building,
Minimal Fagade Renovation

This appendix consists of the complete reference
estimate for the Office Building modernization
with the minimal facade renovation. The estimate
defines the baseline construction costs for the
project, including all key features mandated
through P100. The reference estimate is the point
of comparison for all of the LEED measures
defined for the minimal facade renovation variant
of the Office Building.

Appendix M:
Reference Cost Estimate — Office Building,

Full Facade Renovation

This appendix consists of the complete reference
estimate for the Office Building modernization
with the full facade renovation. The estimate
defines the baseline construction costs for the
project, including all key features mandated
through P100. The reference estimate is the point
of comparison for all of the LEED measures
defined for the full facade renovation variant of
the Office Building.

GSA LEED COST STUDY
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Section 1: Twelve LEED Rating Scenarios

Section 1:

Twelve LEED Rating Scenarios

Introduction

This section of the LEED Cost Study consists of
Table 1-1, which summarizes the twelve LEED
Rating Scenarios developed for the study’s
Courthouse and Office Building models. For each
of the two building types, six LEED rating
scenarios are defined: two Certified rating
scenatios, two Silver rating scenarios, and two
Gold rating scenarios. The table identifies the
individual LEED credits included in each scenario,
and the number of points associated with each
credit. In addition, a color coding system indicates
the generalized level of cost impact associated with
each prerequisite and credit, based on the specific
credit evaluations and cost estimates developed for
the study (see Section Two). For a select number
of credits, the table also includes “Synergistic
Credit Tags.” These tags identify pairs or groups of
credits which, when pursued in tandem, have
synergistic cost impacts; i.e., the total cost is either
lower or higher than the sum of the individual
credit costs (see Section Three for synergistic credit
evaluations and cost estimates).

Point totals are included at the end of each
scenario. The totals are purposely two points
higher than the minimum LEED requirement for
each rating level (e.g., twenty-eight points for a
Certified rating as opposed to twenty-six). This
reflects the common practice of carrying
“insurance credits” to assure that a rating is

achieved, even in instances where one ot two
credits may be denied duting the LEED
certification process

At the end of the table, the cumulative cost
impacts are identified for each scenario on both a
dollar per gross square foot basis, and as a
percentage of the total construction cost.

Basis for Credit Selection

A consistent approach was used to develop the
twelve rating scenarios, based on the following key
concepts:

1) Select the “Low-Hanging Fruit” First

In general, each LEED rating scenario was
developed by selecting the applicable no-cost
or low-cost credits first. In particular, a
number of LEED credits were identified that
could “automatically” be earned based on
existing GSA design requirements (as
identified through the Facilities Standards for the
Public Buildings Service, P100-2003;, and the U.S.
Courts Design Guide). These credits were
included in all applicable situations.

After including the applicable no and low cost
credits, moderate or high cost items were
added to each scenario, as needed, to achieve
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2)

3)

the targeted rating level. These higher cost
credits were generally selected based on the
added value they could bring to a project (e.g.,
lower operating costs, improved indoor
environmental quality). Synergistic cost
impacts were also a factor in moderate to high
cost credit selections.

“Bracket” the Costs

In the Courthouse model, one “low cost” and
one “high cost” scenario was defined at each
rating level in order to bracket the potential
LEED costs. The low cost scenatios include a
number of no-cost credits that may not be
attainable (or achievable at no cost) in all GSA
projects. Examples of these “conditional” no-
cost credits include Site Selection (SS-1),
Development Density (SS-3), Reduced Site
Disturbance (SS-4), Water Efficient
Landscaping (WE-1), Recycled Content
Materials (MR-4), and Regional Materials (MR-
5). In the high cost scenarios, most of the
conditional no cost credits are excluded. The
high cost scenatios ate therefore forced to
include additional credits with moderate or
high cost premiums.

In the Office Building model, a “minimal
facade renovation” and a “full facade
renovation” scenario was defined at each
rating level. The different facade renovations
reflect one of the most significant scope
variations in GSA’s modernization projects; as
such, they were used as the basis for
bracketing the potential LEED Office
Building costs. The differences in the facade
renovations affect a number of credits in the
Energy and Atmosphere, Materials and
Resources, and Indoor Environmental Quality
sections of LEED.

Use an Additive Approach to Achieve Higher
Rating Levels

In both the Courthouse and Office Building
models, the higher rating levels were “built-
up” from the lower rating scenarios. For
example, Silver ratings were developed by
using the same credits included in the Certified
rating scenarios, plus seven additional credits.
Gold ratings were then built-up from the
Silver ratings. This methodology allows the
cost changes from one rating level to the next

to be more cleatly identified. A few isolated
exceptions to the methodology occur when
synergistic credits are involved.

Supporting Information

Cost estimate summaries for each of the twelve
scenarios are included in Appendices A and B of
this report.

The individual credit evaluations and costs are
included in Section Two and Appendices C and D
of this report.

The synergistic credit evaluations and costs are
included in Section Three and Appendices E and F
of this report.
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TABLE 1-1: 12 LEED SCENARIOS (Part 1 of 4)

CREDIT TOTALS
NEW COURTHOUSE OFFICE BUILDING MODERNIZATION
Rating: Certified Silver Gold Certified Silver Gold
Case #: 1A 2A 3A 4A 5A 6A 1B 2B 3B 4B 5B 6B
ID# LEED Prerequisite or Credit Low High Low High Low High Min Fac | Full Fac | Min Fac | Full Fac | Min Fac | Full Fac
SS SUSTAINABLE SITES
SS-P1 |Erosion and Sedimentation Control PRE. | PRE. | PRE. | PRE. | PRE. | PRE. || PRE. | PRE. | PRE. | PRE. | PRE. | PRE.
SS-1 Site Selection 1 1 1 1 1 1
SS-2 Development Density 1 1 1 1 1 1
SS-3 Brownfield Redevelopment 1 1 1
Alternative Transportation-
SS-4.1 Public Transportation Access L L v L L v L L : L L L
Alternative Transportation-
58-4.2 Bicycle Storage & Changing Rooms L L t t
Alternative Transportation-
S8-4.3 | Altemative Fuel Vehicles t t 0
Al ive T ion-
SS-4.4 tenfnatlve rgnsportatnon 1 1 1 1 1 1
Parking Capacity
Reduced Site Disturbance- 1 1
§8-5.1 Protect or Restore Open Space u U i
SS5.2 Reduced Site Dlstu.rbance— 1 1 1
Development Footprint
Stormwater Management- 1 1 2
5861 |Rate and Quantity t L t e
SS6.2 Stormwater Management- 1
Treatment
Heat Isl Effect -
ss-7.1 |Heat Istand Effect 1 1 1 1 1 1 1 1 1
Non-roof
Heat Island Effect - 2
SS-7.2 Roof 1 1 1 1 1 1
SS-8 |Light Pollution Reduction 1 1 1
SS Totals (14 Possible Points) 10 3 10 3 10 6 4 4 5 4 5 5
WE WATER EFFICIENCY
_4 1 |Water-Efficient Landscaping - 1 1
WE-1.1 Reduce by 50% 1 1 1 1 1 1
Water-Efficient Landscaping - 1 1
WE-1.2 No Potable Use or No Irrigation ! i i
WE-2 [Innovative Wastewater Technologies
Water Use Reduction-
WE-3.1 20% Reduction 1 1 1 1 1 1 1 1 1 1 1 1
Water Use Reduction -
WE-3.2 30% Reduction 1 1 1 1 1 1 1 1
WE Totals (5 Possible Points) 3 3 3 3 4 3 1 1 2 2 2 2
KEY

Measures that are met based on GSA standards or mandates (no premium)

Measures with no cost premiums, or with potential cost decreases

Measures with low cost premiums (<50K)

Measures with moderate cost premiums (50K - 150K)

Measures with high cost premiums (>150K), or that present design challenges

Measures not applicable to the project

Measures not pursued, although technically viable

Synergistic Credit Tag - Courthouse
(Credits with the same tag number have synergistic properties)

Synergistic Credit Tag - Office Building
(Credits with the same tag number have synergistic properties)
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TABLE 1-1: 12 LEED SCENARIOS (Part 2 of 4)

CREDIT TOTALS
NEW COURTHOUSE OFFICE BUILDING MODERNIZATION
Rating: Certified Silver Gold Certified Silver Gold
Case #: 1A 2A 3A 4A 5A 6A 1B 2B 3B 4B 5B 6B
ID# LEED Prerequisite or Credit Low High Low High Low High Min Fac | Full Fac | Min Fac | Full Fac | Min Fac | Full Fac
EA ENERGY AND ATMOSPHERE
EA-P1 |Fundamental Building Systems Commissioning PRE. | PRE. | PRE. | PRE. | PRE. | PRE. || PRE. | PRE. | PRE. | PRE. | PRE. | PRE.
EA-P2 |Minimum Energy Performance PRE. | PRE. | PRE. | PRE. | PRE. | PRE. || PRE. | PRE. | PRE. | PRE. | PRE. | PRE.
EA-P3 |CFC Reduction in HVAC&R Equipment PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE PRE.
3 3 1A 1B 1C 1D 1C
EA-1 Optimize Energy Performance 1 3 3 5 5 6 3 5 5 8 8 9
2
EA-2 Renewable Energy 1 1 1
EA-3 Additional Commissioning 1 1 1 1 1 1 1 1 1 1 1 1
EA-4 Ozone Protection
EA-5 Measurement and Verification 1 1 1 1 1 1 1 1 1 1
EA-6 Green Power
EA Totals (17 Possible Points) 2 5 4 7 7 9 5 7 7 10 11 12
MATERIALS AND RESOURCES
MR-P1 |Storage and Collection of Recyclables PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE. PRE.
Building Reuse -
MR-1.1 Maintain 75% of Existing Walls, Floors and Roof U U t
Building Reuse -
MR-1.2 Maintain 100% of Existing Walls, Floors and Roof U U U
MR-1.3 Building Reuse -
"~ [Maintain 100% Shell/Structure & 50% Non-Shell
Construction Waste Management -
MR-21 | bivert 50% from Landfil L L L L L L L L L L L
Construction Waste Management -
MR-22 |pivert 75% from Landfil L L L L L
Resource Reuse -
MR-3.1 5%
Resource Reuse -
MR-3.2 10%
Recycled Content -
MR-4.1 5% (post-consumer + 1/2 post-industrial) U ! i U U U U U l U U U
Recycled Content - 2 2
MR-4.2 10% (post-consumer + 1/2 post-industrial) U U g U t U g
Regional Materials -
MR-5.1 20% Manufactured Regionally U U i g U : U U t U U U
Regional Materials - 2 2
MR-52 1509 Extracted Regionally U U ! U U U U U U
MR-6 |Rapidly Renewable Materials
. 5 3 3 4 4 4 4
MR- 7 |Certified Wood 1 1 1 1 1 1 1 1
MR Totals (13 Possible Points) 4 3 5 6 6 6 7 5 8 6 8 6

KEY

Measures with low cost premiums (<50K)

Measures with moderate cost premiums (50K - 150K)

Measures not applicable to the project

Measures not pursued, although technically viable

Measures with no cost premiums, or with potential cost decreases

Measures that are met based on GSA standards or mandates (no premium)

Measures with high cost premiums (>150K), or that present design challenges

Synergistic Credit Tag - Courthouse

Synergistic Credit Tag - Office Building

(Credits with the same tag number have synergistic properties)

(Credits with the same tag number have synergistic properties)
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Section 1: Twelve LEED Rating Scenarios

TABLE 1-1: 12 LEED SCENARIOS (Part 3 of 4)

CREDIT TOTALS
NEW COURTHOUSE OFFICE BUILDING MODERNIZATION
Rating: Certified Silver Gold Certified Silver Gold
Case #: 1A 2A 3A 4A 5A 6A 1B 2B 3B 4B 5B 6B
|D# LEED Prerequisite or Credit Low High Low High Low High Min Fac | Full Fac | Min Fac | Full Fac | Min Fac | Full Fac
EQ INDOOR ENVIRONMENTAL QUALITY
EQ-P1 [Minimum IAQ Performance PRE. | PRE. | PRE. | PRE. | PRE. | PRE. || PRE. | PRE. | PRE. | PRE. | PRE. | PRE.
EQ-P2 |Environmental Tobacco Smoke (ETS) Control PRE. | PRE. | PRE. | PRE. | PRE. | PRE. || PRE. | PRE. | PRE. | PRE. | PRE. | PRE.
3 3 1A 1B 1C| 1D| 1C|
EQ-1 Carbon Dioxide Monitoring 1 1 1 1 1 1 1 1 1 1
EQ-2 [|Ventilation Effectiveness 1 1 1 1 1 1 1 1 1 1 1 1
EQ-3.1 Cor'lstructlon IAQ Management Plan- 1 1 1 1 1 1 1 1 1 1 1
During Construction
EQ-3.2 Construction IAQ Management Plan- 1 1 1 1 1 1 1 1 1 1 1
Before Occupancy
Low-Emitting Materials-
BQ-4.1 A dhesives and Sealants t t U t t U t t 4 L L L
Low-Emitting Materials-
EQ-42 |5 ints and Coatings t t i t t i t t i t t L
EQ4.3 Low-Emitting Materials- 1 1 1 1 1 1 1 1 1 1 1 1
Carpet
Low-Emitting Materials- 5 3 3 4 4 4 4
EQ-4.4 Composite Wood t g t t L t t L
EQ-5 |Indoor Chemical and Pollutant Source Control 1 1 1 1 1 1 1 1 1 1 1 1
EQ-6.1 Coptrollablllty of Systems- 1 1
Perimeter Spaces
EQ-6.2 Controll-ablllty of Systems- 1 1 1 1 1 1
Non-Perimeter Spaces
Thermal Comfort-
EQ-7.1 Compliance with ASHRAE 55-1992 i i L U s L i
Thermal Comfort-
EQ-7.2 Permanent Monitoring System t t L t t L t
Daylight and Views-
EQ-8.1 Daylight 75% of Spaces
Daylight and Views-
EQ-8.2 |y/iows for 90% of Spaces i
EQ Totals (15 Possible Points) 8 11 10 12 11 12 9 9 9 9 1 12
KEY
Measures that are met based on GSA standards or mandates (no premium) Synergistic Credit Tag - Courthouse
Measures with no cost premiums, or with potential cost decreases (Credits with the same tag number have synergistic properties)
Measures with low cost premiums (<50K)
Measures with moderate cost premiums (50K - 150K) Synergistic Credit Tag - Office Building
Measures with high cost premiums (>150K), or that present design challenges (Credits with the same tag number have synergistic properties)
Measures not applicable to the project
Measures not pursued, although technically viable
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TABLE 1-1: 12 LEED SCENARIOS (Part 4 of 4)

CREDIT TOTALS
NEW COURTHOUSE OFFICE BUILDING MODERNIZATION
Rating: Certified Silver Gold Certified Silver Gold
Case #: 1A 2A 3A 4A 5A 6A 1B 2B 3B 4B 5B 6B
ID# LEED Prerequisite or Credit Low High Low High Low High Min Fac | Full Fac | Min Fac | Full Fac | Min Fac | Full Fac
ID INNOVATION AND DESIGN PROCESS
Innovation in Design -
D-1.1 Dedicated Ventilation System L U L L U L L U L L L
ID-1.2 Innovation in Design - 1 1
" |Exceed Local Materials Criteria (40%)
Innovation in Design -
ID-13 " |Equcational Display L L L L t L U
Innovation in Design -
ID-1.4A Exceed Heat Island Effect, Non-Roof criteria t i
Innovation in Design - 5 4 4 4 4
ID-1.48 Exceed Certified Wood criteria (75%) L i L L e
ID-2 LEED Accredited Professional 1 1 1 1 1 1 1 1 1 1 1 1
ID Totals (5 Possible Points) 1 3 3 4 3 5 2 2 4 4 4 4
CASE STUDY TOTALS 28 28 35 35 41 41 28 28 35 35 41 41
COST IMPACT ($/GSF) ($0.76)| $2.18 | (30.07)| $9.57 | $2.97 | $17.79| $1.78 | $2.73 | $3.94 | $5.55 | $10.58 | $10.22
COST IMPACT (% OF TCC) -04% | 1.0% |-0.03%| 4.4% | 14% | 81% || 14% | 21% | 3.1% | 42% | 82% | 7.8%

KEY

LEED Ratings

Certified: 26 - 32 points
Silver: 33 - 38 points
Gold: 39 - 51 points
Platinum: 52 - 69 points

Measures with no cost premiums, or with potential cost decreases
Measures with low cost premiums (<50K)
Measures with moderate cost premiums (50K - 150K)
Measures with high cost premiums (>150K), or that present design challenges
Measures not applicable to the project
Measures not pursued, although technically viable

Measures that are met based on GSA standards or mandates (no premium)

Synergistic Credit Tag - Courthouse
(Credits with the same tag number have synergistic properties)

Synergistic Credit Tag - Office Building
(Credits with the same tag number have synergistic properties)
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Section 2:

Individual LEED Credit Reviews

Introduction

In this Section of the GSA LEED Cost Study, all
seven LEED prerequisites and sixty-nine LEED
credits are individually evaluated. The evaluation
process is used to:

1) determine the applicability of a prerequisite or
credit to typical GSA project types;

2) establish how LEED requirements compare to
existing GSA design standards; and

3) estimate the potential cost impact to achieve a
prerequisite or credit, using the Courthouse
and Office Building models as references.

The individual credit costs defined in this section
are the basis for the overall LEED scenario costs
identified in Section One of the study (with the
exception of the Synergistic Credit costs, which are
defined in Section Three of the study). The
estimates also provide a basis for gauging the
potential cost implications of each prerequisite or
credit on other GSA projects, outside of the study.

A standard format has been used for each credit
evaluation, as defined in the following pages.
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LEED® Prerequisite or
Credit Title

Intent:

This section lists the intent of each prerequisite
or credit, as written in the LEED Version 2.1
rating system.

Requirement:

This section lists the specific prerequisite or
credit requirements, as written in the LEED
Version 2.1 rating system.

(X points)

This section lists the number of LEED points
that can be earned under the credit.

Cost Impact = X

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

The Cost Impact scale identifies the generalized
cost impacts associated with each LEED
prerequisite or credit, as derived from the detailed
cost estimates. The cost impacts are categorized on
a five point scale, with the lower numbers
signifying GSA mandates or other no-cost/low-
cost items, and the higher numbers representing
moderate to high cost impacts. The color coding
system used in the Cost Impact scale is identical to
the color coding used in the 12 LEED Scenarios
Summary Table from Section One of the study.

For some prerequisites or credits, more than one
Cost Impact number is identified in the scale. This
occurs in situations where:

1) The prerequisite or credit cost varies
significantly between the Courthouse model
and Office Building model;

2) 'The prerequisite or credit cost varies
significantly because of different strategies
identified for the “low cost” and “high cost”
versions of the Courthouse model; or

3) The prerequisite or credit cost varies
significantly because of different strategies
identified for the “minimal facade renovation”

and “full facade renovation” variants of the
Office Building model.

The generalized Cost Impacts are supported by
actual credit costs identified in the “Summary of
First Cost Impacts” section below.

Practical Applications

This section identifies typical design strategies,
building systems, or material types that can be
employed in GSA projects to earn the specific
LEED prerequisite or credit. The section also
identifies how current GSA design standards
(particularly those defined in GSA’s Facilities
Standards for the Public Buildings Service, PBS-P100,
2003) compare to the LEED requirements.

Basis for Cost Assumption

This section identifies the specific assumptions
used to develop the detailed prerequisite or credit
cost estimates for both the Courthouse and Office
Building models. Specific approaches and/or
technologies identified in the “Practical
Applications” section are incorporated to meet the
LEED critetia.

Summary of First Cost Impacts

This section identifies the total prerequisite or
credit cost impacts, as developed from the detailed
cost estimates in Appendices C and D. The costs
listed are the total Estimated Construction Costs
(ECCs), which include the following allowances
and contingencies:

e Design contingency (10%)

e Phasing premium (5%, Office Building only)

e General Conditions and Profit (15%)

e LEED-related additional General Conditions
(where applicable, depending in the credit)

e Cost of Art-in-Architecture (0.5%)

e Construction Contingency (5% for the
Courthouse, 7% for the Office Building)

The estimated Direct Construction Costs, which
do not include the above allowances, are included
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in the detailed credit breakdowns of Appendices C
and D.

The summary ECCs are reported in the following
format:

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt...ocvviiiiiiiiieieieieeeeeeeeeenea X
Cost Impact ($/GSF) ..covververererrerenans $X/GSF
Cost IMpPact (%0)..c.ccevveervicmriiiiiiiiieiiiiinnes X%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt...ovvviiieiiieieieieeeeee e X
Cost Impact ($/GSF)...cccuvvverererrcrenanns $X/GSF
Cost Impact (%), Min. Facade........cccoeueuunce. X%
Cost Impact (%), Full Facade.............ccc.c......... X%

Additional Considerations

This section addresses additional key issues related
to the design strategies, building systems, ot
material types that have been identified to earn the
LEED prerequisite or credit.

Synergistic Credits

This section identifies other LEED prerequisites
or credits that may be synergistically related to the
credit being reviewed. The section specifically
identifies the synergistic credit scenarios that have
been developed into synergistic cost estimates, pet
Section Three of the study.

Supporting Calculations

Where applicable, this section includes calculations
to support the assumptions used in the “Basis for
Cost Assumption” section above.
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LEED® SS Prerequisite 1:
Erosion and
Sedimentation Control

Intent:

Control erosion to reduce negative impacts on
water and air quality.

Requirements:

Design to a site sediment and erosion control
plan, specific to the site, that conforms to United
States Environmental Protection Agency (EPA)
Document No. EPA 832/R-92-005 (September
1992), Storm Water Management for Construction
Alctivities, Chapter 3, OR local erosion and
sedimentation control standards and codes,
whichever is more stringent. The plan shall meet
the following objectives:

e Prevent loss of soil during construction by
stormwater runoff and/or wind erosion,
including protecting topsoil by stockpiling for
reuse.

e DPrevent sedimentation of storm sewer or
receiving streams.

e Prevent polluting the air with dust and
particulate matter.

Cost Impact = 2

1 7% 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

To meet the requirements of this prerequisite, an
Erosion Control Plan must be developed that
addresses all of the following components:

e A statement of erosion and stormwater control
objectives

e A comparison of post-development
stormwater runoff conditions with
predevelopment conditions

e A description of all temporary and permanent
erosion control and stormwater control
measures implemented on the project site

e A description of the type and frequency of
maintenance activities that will be required for
the erosion control measures utilized

The plan can incorporate site and/or landscape
construction documents, project specifications, and
other information prepared by the design and
construction teams.

The referenced EPA guidelines for erosion control
are generally considered good practice, and are
often consistent with local erosion and
sedimentation control requirements. Typical
strategies include:

e Silt fencing as a temporary sedimentation
control measure

¢ Buffer zones or vegetated filter strips to
catch sediment and decrease the velocity of
runoff for erosion control

¢ Diversion ditches to keep up-slope runoff
from crossing areas at high risk of erosion and
to channel that runoff to temporaty sediment
trapping basins

e Storm drain inlet protection filters

e Stabilized construction entrances to
prevent construction vehicles from tracking
soil off site

e Temporary seeding to stabilize disturbed
areas and reduce erosion

e Sediment basins to act as settling ponds for
capturing sediment produced by construction
activities

Basis for Cost Assumption

Erosion and sedimentation control measures are
typically addressed in GSA projects. GSA’s P100
notes that Site Planning and Landscape Design
drawings are to include a planting plan that
addresses erosion control, among other issues.
Although the formal Erosion Plan required in
LEED may require more documentation than is
typical for a GSA project, no additional
construction costs are assumed.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-1:
Site Selection

Intent:

Avoid development of inappropriate sites and
reduce the environmental impact from the
location of a building on a site.

Requirement

Do not develop buildings, roads or parking areas
on portions of sites that meet any one of the
following criteria:

e Prime farmland as defined by the United
States Department of Agriculture in the
United States Code of Federal Regulations,
Title 7, Volume 6, Parts 400 to 699, Section
657.5 (citation 7CFR657.5).

e Land whose elevation is lower than 5 feet
above the elevation of the 100-year flood as
defined by the Federal Emergency
Management Agency (FEMA).

e Land which is specifically identified as habitat
for any species on Federal or State threatened
or endangered lists.

e Within 100 feet of any water including
wetlands as defined by United States Code of
Federal Regulations 40 CFR, Parts 230-233
and Part 22, and isolated wetlands or areas of
special concern identified by state or local
rule, OR greater than distances given in state
ot local regulations as defined by local or
state rule or law, whichever is more stringent.

e Land which prior to acquisition for the
project was public parkland, unless land of
equal or greater value as parkland is accepted
in trade by the public landowner (Park
Authority projects are exempt).

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Project site selection is outside the scope of this
study; however, it can generally be assumed that
many GSA project sites will comply with the
requirements of this credit, while some will not. As
the majority of GSA’s projects are sited in urban
locations, the most likely restriction to obtaining
the credit is the land elevation provision. In some
locations, whole sections of a city may be at or
below the 100-year flood elevation defined by
FEMA. The other credit restrictions may also
disqualify a limited number of GSA project sites.

Basis for Cost Assumption

While GSA’s site selection guidelines include a
number of goals that are consistent with this credit,
the site selection process itself is outside the scope
of this study. It is therefore assumed that no
construction cost premium is involved for sites
that meet all of the credit requirements.

Because it cannot be assumed that all GSA projects
will meet the credit criteria, this credit is assumed
to be earned in only half of the Courthouse and
Office Building scenarios. In the Courthouse
model, the credit is included in the “low cost”
cases, but not in the “high cost” cases. For the
Office Building scenarios, the credit is included in
the “minimum facade renovation” cases, but not in
the “full facade renovation” cases.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-2:
Development Density

Intent

Channel development to urban areas with
existing infrastructure, protect greenfields, and
preserve habitat and natural resources.

Requirement

Increase localized density to conform to existing
or desired density goals by utilizing sites that are
located within an existing minimum
development density of 60,000 square feet per
acre (two-story downtown development).

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Project site selection is outside the scope of this
study; however, it can generally be assumed that
many GSA project sites will comply with the
requirements of this credit, while some will not. As
the majority of GSA’s projects are sited in urban
locations, the expectation is that most projects will
meet the criteria. However, previous projects
(particularly in smaller cities) have demonstrated
that some available sites may be located just
outside of the densest urban areas, which prevents
them from meeting the 60,000 square feet per acre
requirement.

Basis for Cost Assumption

Because the site selection process is outside the
scope of this study, no construction cost premium
is attributed to sites that meet the credit
requirements.

Because it cannot be assumed that all GSA projects
will meet the credit criteria, this credit is assumed
to be earned in only half of the Courthouse and
Office Building scenarios. In the Courthouse
model, the credit is included in the “low cost”
cases, but not in the “high cost” cases. For the
Office Building scenarios, the credit is included in
the “minimum facade renovation” cases, but not in
the “full facade renovation” cases.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-3:
Brownfield Redevelopment

Intent

Rehabilitate damaged sites where development is
complicated by real or perceived environmental
contamination, reducing pressure on
undeveloped land.

Requirement

Develop on a site documented as contaminated
(by means of an ASTM E1903-97 Phase 11
Environmental Site Assessment) or on a site
classified as a brownfield by a local, state, or
federal government agency. Effectively
remediate site contamination.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

Project site selection is outside the scope of this
study; however, it can generally be assumed that
some GSA project sites will comply with the
requirements of this credit, while some will not.
The majority of GSA’s projects are sited in urban
locations, and most involve previously developed
sites. Remediation work has been required in the
past, with some of GSA’s project sites officially
categorized as brownfields. The LEED credit
would be earned in these situations.

The USGBC has also ruled that asbestos
remediation in an existing building can qualify for
this credit, assuming that the cleanup is performed
to meet a generally accepted remediation standard,
such as the Resource Conservation and Recovery
Act (RCRA) and/or the National Emissions
Standards for Hazardous Air Pollutants

(NESHAPS). This option may apply to some GSA
modernization projects.

Basis for Cost Assumption

The decision to develop on a brownfield site is part
of a broader real estate market survey and site
analysis performed by GSA prior to purchasing or
leasing a property. As this process is outside of
GSA’s LEED requirements for buildings, site
remediation costs are not associated with GSA’s
LEED directive. No construction cost premiums
are therefore attributed to sites that meet the credit
requirements.

Because it cannot be assumed that all GSA projects
will meet the credit criteria, this credit is assumed
to be earned in only half of the Courthouse
scenarios. The credit is included in the “low cost”
Courthouse cases, but not in the “high cost” cases.

Because site development is not included in the
scope of the Office Building modernization, the
credit is not considered applicable to those
scenarios. For the purposes of the study, asbestos
remediation is also not part of the Office Building
modernization (no remediation work is required).

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-4.1:
Alternative Transportation —
Public Transportation
Access

Intent

Reduce pollution and land development impacts
from automobile use.

Requirement

Locate project within 1/2 mile of a commuter
rail, light rail or subway station or 1/4 mile of

two or more public or campus bus lines usable
by building occupants.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Project site selection is outside the scope of this
study; however, access to public transportation is
given specific emphasis in GSA projects. The Site
Circulation Design section of GSA’s P100 notes
that “GSA encourages the use of public
transportation among employees and visitors. The
potential need for a bus stop should be considered
eatly in the design of a GSA building in an urban
setting and should be discussed with planners of
the mass transit system.”

Basis for Cost Assumption

Because the site selection process is outside the
scope of this study, no construction cost premium
is attributed to sites that meet the credit
requirements. Any on-site accommodations for
mass transit (e.g., covered waiting areas for buses)
are costs that GSA would have assumed prior to its
LEED directive; therefore, there is no additional
LEED-related cost. This credit is assumed to be
earned in all of the Courthouse and Office Building
scenatios of this study.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-4.2:
Alternative Transportation —
Bicycle Storage and
Changing Rooms

Intent

Reduce pollution and land development impacts
from automobile use.

Requirement

For commercial or institutional buildings,
provide secure bicycle storage with convenient
changing/shower facilities (within 200 yards of
the building) for 5% or more of regular building
occupants. For residential buildings, provide
covered storage facilities for securing bicycles for
15% or more of building occupants in lieu of
changing/shower facilities.

(1 point)

Cost Impact =5

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

GSA generally encourages the installation of
bicycle racks, as noted in the Site Furniture section
of the P100 standards. However, due to security
concerns in federal facilities, bicycle racks are only
provided for GSA employees, and must be located
in restricted access ateas. Shower facilities are not
specifically required in most GSA projects (see
Additional Considerations).

Basis for Cost Assumption

In both the Courthouse and Office Building
models, bicycle racks are assumed to be housed in
key-accessed bicycle storage rooms located at the
basement level (adjacent to underground parking).

Wall-mounted vertical racks are assumed for space
efficiency. For the Courthouse, the bicycle room is
sized at 300 square feet and includes 48 racks
(based on a full-time occupant assumption of 950
persons). Because the bicycle storage room is not
included in a typical Courthouse program,
additional costs are assumed for both the raw space
and for the room fit-out. For the Office Building,
the bicycle room is sized at 400 square feet and
includes 65 racks (based on a full-time occupant
assumption of 1,300 persons). There is no raw
space cost component in the Office Building
scenatios (it is assumed that the space is taken
from the existing building parking and utility areas).

Shower rooms are also provided in both the
Courthouse and Office Building scenatios. In the
Courthouse, 2 shower rooms are included
(men’s/women’s) at 350 squate feet each. Each
room contains 3 shower stalls (1 ADA compliant),
1 ADA-compliant toilet room, 2 lavatories, 12
lockers, and 2 benches. In the Office Building, 2
shower rooms are included at 400 square feet each.
Each room contains 4 shower stalls (1 ADA
compliant), 1 ADA-compliant toilet room, 2
lavatories, 16 lockers, and 2 benches. Additional
costs for the raw space of the shower rooms are
included in the Courthouse scenarios, but not in
the Office Building scenarios.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSturreeririrreeirieeeeeeieienne $248,743
Cost Impact ($/GSF) ...ovvevernerernnen. $0.95/GSF
Cost Impact (%0) .c.cvevmverieenieniciiicieicnenens 0.43%

Office Building (Modernization, 306,600 GSF)

Total Credit COSturreerinirrereirieieeeeieienne $239,637
Cost Impact ($/GSF) ...ovveveuncrernen. $0.78/GSF
Cost Impact (%), Min. Facade..................... 0.60%
Cost Impact (%), Full Facade...................... 0.59%

Additional Considerations

Some GSA projects include a programmatic
requirement for an exercise room with associated
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shower facilities. In these cases, if the shower
facilities are sized to accommodate 5 percent of the
building occupants (the U.S. Green Building
Council allows 1 shower to serve 8 persons), this
aspect of the credit may be satisfied at no
additional cost, or at a greatly reduced cost.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-4.3:

Alternative Transportation —
Alternative Fuel Vehicles

Intent

Reduce pollution and land development impacts
from automobile use.

Requirement

Provide alternative fuel vehicles for 3% of
building occupants AND provide preferred
parking for these vehicles, OR install alternative-
fuel refueling stations for 3% of the total vehicle
parking capacity of the site. Liquid or gaseous
fueling facilities must be separately ventilated or
located outdoorts.

(1 point)

Cost Impact = 3

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

For most GSA projects, it is assumed that this
credit would be pursued using one of the following
two measures:

1. Install electric car recharging stations (and
designate assigned parking spaces). This would
be appropriate primarily in instances where
GSA has, or intends to purchase, a fleet of
electric vehicles for its general use.

2. Purchase hybrid fuel vehicles (and designate
assigned parking spaces). This would be
appropriate primarily in instances where GSA
intends to start or expand a fleet of hybrid fuel
vehicles for its general use.

Liquid or gaseous fueling facilities were not
deemed likely for GSA buildings because of cost,
security, and practicality concerns.

Basis for Cost Assumption

In new GSA Courthouses, parking is provided only
for judges and a limited number of court officers
and officials. Access to parking is severely
restricted due to security concerns. Because of
these limitations, designated parking spaces for
alternative fuel vehicles are not considered practical
or achievable in the Courthouse scenarios.

In the Office Building scenarios, electric-vehicle
recharging stations are included in 3 of the 6 cases.
Based on a total parking count of 102 spaces (2
levels of underground parking), 3 interior charging
stations are included. The stations are assumed to
have integral metering capability. Associated
electrical distribution costs are included in the
premium.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not applicable.

Office Building (Modernization, 306,600 GSF)

Total Credit COSt..ueniinirnenreereeereeereeeenreens $16,426
Cost Impact ($/GSF) ..o $0.05/GSF
Cost Impact (%), Min. Facade..................... 0.04%
Cost Impact (%), Full Facade...................... 0.04%

Additional Considerations

Although the costs associated with electric-vehicle
recharging stations are relatively low, this strategy
should not typically be pursued without review
from appropriate GSA officials. The market for
electric vehicles is unclear for the near future, as
more vehicle options ate becoming available with
hybrid engine technology. The applicability and
value of electric vehicle recharging stations should
be clearly justified before they are included in a
project.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-4.4:
Alternative Transportation —
Parking Capacity

Intent

Reduce pollution and land development impacts
from single occupancy vehicle use.

Requirement

Size parking capacity not to exceed minimum
local zoning requirements AND provide
preferred parking for carpools or van-pools
capable of serving 5% of the building occupants;
OR add no new parking for rehabilitation
projects AND provide preferred parking for
carpools or vanpools capable of serving 5% of
the building occupants.

(1 point)

Cost Impact =3

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The number of parking spaces typically developed
in a GSA project is limited, primarily because the
majority of the projects are sited in urban locations.
In some cases, as with Courthouses, security issues
limit the amount of building-related parking that
GSA will allow. These restrictions generally keep
GSA’s parking developments at or below the levels
called for in local zoning regulations. GSA
generally emphasizes public transit, shared parking
facilities (e.g., using existing municipal lots or
garages), and carpooling to compensate for
reduced parking development.

A significant consideration in pursuing this LEED
credit is the ratio of carpooling spaces relative to
the overall amount of parking provided. If the total
number of developed spaces is small, the number

of required catpool spaces (determined by the
number of building occupants) can approach 25 to
50 percent of the total (see Basis for Cost
Assumption below for an example). This ratio
should be assessed on a project-specific basis.

Basis for Cost Assumption

In new GSA Courthouses, parking is provided only
for judges and a limited number of court officers
and officials. Access to parking is severely
restricted due to security concerns. Because of
these limitations, carpooling is not considered
achievable in the Courthouse scenarios.

In the Office Building scenarios, no new parking
spaces are being added. A total of 33 parking
spaces (out of 102 overall) are assigned for
carpooling. A minor premium is defined for
pavement painting and signage to designate the
carpool spaces. This credit is assumed to be earned
in all 6 Office Building scenarios.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not applicable.

Office Building (Modernization, 306,600 GSF)

Total Credit COSt.uiiiiiiriirieieieiererreresreereenenns $969
Cost Impact ($/GSF) ....cccvvuvrrcnnnce. $0.003/GSF
Cost Impact (%), Min. Facade..................... 0.00%
Cost Impact (%), Full Facade...................... 0.00%

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-5.1:
Reduced Site Disturbance —
Protect or Restore

Open Space

Intent

Conserve existing natural areas and restore
damaged areas to provide habitat and promote
biodiversity.

Requirement

On greenfield sites, limit site disturbance
including earthwork and clearing of vegetation to
40 feet beyond the building perimeter, 5 feet
beyond primaty roadway curbs, walkways and
main utility branch trenches, and 25 feet beyond
constructed areas with permeable surfaces (such
as pervious paving areas, stormwater detention
facilities and playing fields) that require
additional staging areas in order to limit
compaction in the constructed area.

OR

On previously developed sites, restore a
minimum of 50% of the site area (excluding the
building footprint) by replacing impervious
surfaces with native or adapted vegetation.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As the majority of GSA’s projects involve
previously developed sites, this credit will typically
involve restoring 50 percent or more of the open
site area with native or adaptive landscape
vegetation. For the purposes of this credit, the

LEED program defines open-site area as
everything outside of the building footprint.

The urban nature of most of GSA’s project sites
may limit the applicability of this credit. On urban
lots where the building footprint occupies the vast
majority of the site, the remaining open area may
require significant paving for pedestrians and
vehicular access, thus limiting the viability of
achieving the 50 percent planting area criteria.

For other sites, however, this credit may be readily
achievable if it is called for as a programmatic goal
of the project site design. For example, GSA’s new
courthouses have significant security-driven
setback requirements that result in relatively large
site areas surrounding the buildings. It is viable in
these cases to achieve the LEED credit by
requiring the site design to accommodate the 50
percent native vegetation threshold. The
requirement will likely limit the amount of paved
areas and lawn areas used in the project (note:
lawns areas are not considered native/adaptive
vegetation in LEED) and will require more site
area dedicated to groundcovers, shrubbery, and
trees. Designing to these site parameters can
potentially reduce project costs, because
landscaping areas can be less expensive overall than
paved site areas.

Basis for Cost Assumption

For the purposes of this study, Credit SS 5.1 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work.

For the Courthouse, a Base Case of site
development features was defined based on several
current GSA courthouse projects. In the Base
Case, approximately 60 percent of the open site
area is dedicated to paved surfaces (sidewalks,
plazas, roads, service areas), while 6 percent is
dedicated to turf grass. The remaining 34% of the
site area consists of groundcovers, perennials,
shrubbery and trees, which are assumed to be
native or adapted plantings per GSA’s P100
recommendations (listings of site plantings used in
the study are included in the descriptions for
credits WE-1.1 and WE-1.2).

In the credit-compliant design scenario, the paved
surfaces are reduced to 47 percent of the site area,
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while the turf grass areas are reduced to 3 percent.
The areas of groundcovers and mixed, non-turf
vegetation are increased to 50 percent of the site
area. Since landscape irrigation is assumed in the
Base Case design, the irrigation system in the
credit-compliant design is expanded to cover the
additional landscaped areas.

Additional details of the cost assumptions,
including plant species, are included in the detailed
cost estimates.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt ....cvvrvvuiriiiiiiiicininnn. ($110,616)
Cost Impact ($/GSF)...cccuvvvveinnnnces ($0.42)/GSF
Cost Impact (%0)..c.couveviviviviniciiiciiicninens 0.19)%

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

In some GSA projects (e.g., Courthouses) a
portion of the open site may be reserved for long-
term building expansion. If expansion is known to
be likely at a given site, the area of native
landscaping should be evaluated based on the
expected post-expansion site areas.

Synergistic Credits

Item SN-1 (Courthouse) of Section 3 reviews the
cost implications of earning credit SS§-5.1 in
conjunction with credit SS-6.1 (Stormwater
Management: Rate and Quantity) and credit WE-
1.2 (Water-efficient Landscaping: No Potable Use
or No Irrigation).
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LEED® Credit SS-5.2:
Reduced Site Disturbance —
Development Footprint

Intent

Conserve existing natural areas and restore
damaged areas to provide habitat and promote
biodiversity.

Requirement

Reduce the development footprint (defined as
entire building footprint, access roads and
parking) to exceed the local zoning’s open space
requirement for the site by 25%. For areas with
no local zoning requirements (e.g., some
university campuses and military bases),
designate open space area adjacent to the
building that is equal to the development
footprint.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Factors that determine the viability of this credit
include the following:

e Local zoning requirements for open space
e The amount of design flexibility in a project
(i.e., can a taller building with a smaller
footprint be developed in lieu of a lower

building with a larger footprint)
e The amount of hardscape and landscape
programmed for the open site areas

While it is generally assumed that the urban nature
of most GSA project sites will limit the
applicability of this credit, there are situations
whete projects may comply with little difficulty.

For example, GSA’s new courthouses have
significant security-driven setback requirements
that result in relatively large site areas surrounding
the buildings. In some instances, these landscaped
site areas may exceed the local zoning requirements
for open space by 25 percent.

While GSA is technically not required to meet local
zoning regulations, it is generally assumed that
surpassing local zoning requirements for open
space is the only viable way to earn the credit. The
alternative credit requirement (to provide open
vegetated site areas equal in size to the
development footprint) is not considered viable for
most GSA projects, because the site area is
typically limited, and the development footprint
includes the building and all hardscape, access
roads, and parking areas.

Creating an alternative building design with a
smaller building footprint was considered outside
of the scope of the study.

Basis for Cost Assumption

For the purposes of this study, Credit SS 5.2 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work, and it is assumed that most of
GSA’s existing office building sites will not meet
the credit criteria.

As noted in credit SS-5.1, a Base Case site was
defined for the Courthouse, which includes
approximately 0.8 acres of landscaped area (26
percent of the entire site). It was generally assumed
that this amount of open landscaped space would
exceed some local zoning requirements by 25
percent. No construction cost premium is assumed
for these cases.

Because it cannot be assumed that all GSA projects
will meet the credit criteria, the credit is assumed to
be earned in only half of the Courthouse scenarios.
The credit is included in the “low cost” cases but
not in the “high cost” cases.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

In some projects, a design team may find that the
overall open site area exceeds the local open space
requirement by 25 percent, but the amount of
landscape area must be increased (relative to the
hardscape area) to meet the LEED criteria. In
these situations, the increase in landscape area is
assumed to result in no cost increase, or a possible
cost decrease, as demonstrated in credit SS-5.1.

In some GSA projects (e.g., Courthouses) a
portion of the open site may be reserved for long-
term building expansion. If expansion is known to
be likely at a given site, the area of the open space
should be evaluated based on the expected post-
expansion site areas.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-6.1:
Stormwater Management —
Rate and Quantity

Intent

Limit disruption and pollution of natural water
flows by managing stormwater runoff.

Requirement

If existing imperviousness is less than or equal to
50%, implement a stormwater management plan
that prevents the post-development 1.5 year, 24
hour peak discharge rate from exceeding the pre-
development 1.5 year, 24 hour peak discharge
rate.

OR

If existing imperviousness is greater than 50%,
implement a stormwater management plan that
results in a 25% decrease in the rate and quantity
of stormwater runoff.

(1 point)

Cost Impact=2or5

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Because the majority of GSA’s projects involve
previously developed sites in urban areas, this
credit will typically involve reducing the rate and
quantity of stormwater runoff by 25 percent
compared to existing conditions. Typical strategies
to achieve these reductions include:

e Increased landscape areas;

e Use of pervious paving systems, including
unit pavers (for plazas), pervious asphalt or
concrete (for walkways, vehicle access, and
parking), or “grass pave” units (for fire lanes);
and

e  Subsurface retention systems that allow
stormwater to infiltrate the site.

Vegetated roof systems can also be used to achieve
the credit, although their applicability may be
limited by the attended costs (see “Summary of
First Cost Impacts” below). Also, although
technically viable, stormwater collection tanks for
on-site water reuse (primarily assumed for
landscape irrigation or cooling tower make-up) are
considered unlikely for most GSA projects.

Factors that may influence the viability of the
credit include the level of imperviousness of the
existing site, the lot coverage of the new building
footprint, the amount of hardscape and landscape
areas assumed for the new development, and the
porosity of the existing soils. Where the credit is
deemed viable, preliminary calculations may be
required to develop an overall approach, and to set
site design parameters.

Basis for Cost Assumption

For the purposes of this study, Credit SS 6.1 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work.

For the Courthouse, two approaches were
estimated: 1) a scenatio that relies on increased
landscaped areas to achieve the credit, and 2) a
scenatio that relies on a vegetated roof system to
achieve the credit. These approaches are described
in the following sections. In both cases, it has been
assumed that the existing site (prior to GSA’s
purchase) consists of 90 percent buildings and
hardscape and 10 percent turf and plantings.

Increased Landscape Areas

As noted in credit SS-5.1, a Base Case of site
development features was defined for the
Courthouse model based on several current GSA
courthouse projects. In the Base Case,
approximately 60 percent of the open site area is
dedicated to paved surfaces (sidewalks, plazas,
roads, service atreas), while 6 percent is dedicated to
turf grass. The remaining 34 percent of the site
area consists of groundcovers, perennials,
shrubbery, and trees. The calculated
imperviousness of this Base Case site does not
reduce runoff by 25 percent compared to the

GSA LEED COST STUDY

41



Section 2: Individual LEED Credit Reviews

existing site conditions; therefore the ratios of
hardscape and landscape are adjusted.

In the credit-compliant design scenario, the paved
surfaces are reduced to 40 percent of the site area,
while the turf grass areas are reduced to 3 percent.
The areas of groundcovers and mixed, non-turf
vegetation are increased to 57 percent of the site
area. These adjustments result in a reduction in site
imperviousness of 25.5 percent, as demonstrated in
Table S56.1-1 at the end of this section.

Since landscape irrigation is assumed in the Base
Case design, the irrigation system in the credit-
compliant design is expanded to cover the
additional landscaped areas.

Because this approach involves a significant
reduction in paved site area, it is not assumed to be
viable in all cases. It is only included in the three
“low cost” Courthouse scenarios.

Vegetated Roof

In this scenario, a 4-inch-deep (extensive)
vegetated roof covers 72 percent of the uppermost
roof of the Courthouse (65 percent of the overall
roof area of the building). No changes are made to
the Base Case site development features. The
addition of the vegetated roof results in a reduction
in site imperviousness of 25.8 percent, as
demonstrated in Table SS6.1-2 at the end of this
section. Because the vegetated roof is only 4 inches
in total thickness (containing lightweight soils and
only mosses and sedums as plant material), the
dead load does not increase enough to require
upgrading of the roof structure (as compared to
the Base Case ballasted EPDM roof system). As
the vegetated roof is based on an inverted roof
assembly, it is assumed that the remaining areas of
the upper roof also employ the inverted system,
using ballast and pavers above the membrane and
rigid insulation.

Because of its expense, the vegetated roof
approach is only included in the “high cost” Gold
rating scenario for the Courthouse.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Increased Landscape Areas:

Total Credit COSt.....ceuevriieiecrerriiciennnee ($165,055)
Cost Impact ($/GSF) ...ovvervcerereranne ($0.63)/GSF
Cost IMPact (%0) c.ceevreveeeveerenreieeieeenensenees (0.29)%
egetated Roof:

Total Credit COSt..uenumnirneereeeeeeereeereeereens $578,170
Cost Impact ($/GSF) ....ccovuvivcuvcrcnnnne $2.21/GSF
Cost Impact (%0) c.covvieviiiniiiiiiiiicciciciines 1.01%

Office Building (Modernization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

In some projects, the reductions in stormwater
runoff achieved through expanded landscape ateas
or vegetated roofs may result in lower costs for on-
site stormwater collection and/or detention
systems (e.g., catch basins, piping, detention tanks).

In some GSA projects (e.g., Courthouses), a
portion of the open site may be reserved for long-
term building expansion. If expansion is known to
be likely at a given site, the stormwater runoff
reduction should be evaluated based on the
expected post-expansion site/building areas.

Synergistic Credits

Item SN-1 (Courthouse) of Section 3 reviews the
cost implications of earning credit SS5-6.1
(Increased Landscape Areas option) in conjunction
with credit SS-5.1 (Reduced Site Disturbance:
Protect or Restore Open Space) and credit WE-1.2
(Water-Efficient Landscaping: No Potable Use or
No Irrigation).

Item SN-2 (Courthouse) of Section 3 reviews the
cost implications of earning credit SS-6.1
(Vegetated Roof option) in conjunction with credit
SS-7.2 (Heat Island Effect: Roof) and credit EA-
2.1 (Renewable Energy).
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Supporting Calculations

Imperviousness calculations are included in Table
SS6.1-1 and Table SS6.1-2.

Table SS6.1-1: Landscape Revisions to Achieve 25% Stormwater Runoff Reduction

Total Lot Area (SF): 133,423
Non-Building Site Area (SF): 86,450

Design Case Table
% of Non- Area Runoff Impervious
0,

i e vof Total Lot| g higing site | (sP) Coefficient | Area (SF)
Courthouse Building:

1 |Lower Roof 2.8% n/a 3,700 0.95 3,515
Upper Roof 32.4% n/a 43,273 0.95 41,109
Building Total 35.2% = 46,973 = 44,624
Paving:

3 |Vehicle access paving 3.2% 5.0% 4,323 0.95 4,106

4 |Sidewalk paving and curb 10.4% 16.0% 13,832 0.95 13,140

5 |Plaza paving 10.4% 16.0% 13,832 0.95 13,140

6 _|Steps and landinags 1.3% 2.0% 1,729 0.95 1,643
Paving Total 25.3% 39.0% 33,716 - 32,030
Water Feature:

7 |Pool/fountain 0.6% 1.0% 865 0.95 821
Water Feature Total 0.6% 1.0% 865 - 821
Street Trees:

8 [Street Trees (3" caliper) 0.6% 1.0% 865 0.35 303

9 [Street Trees (2" caliper) 0.6% 1.0% 865 0.35 303
Trees Total 1.3% 2.0% 1,729 - 605
Mixed Vegetation:

10 |Shrubs/Trees in Barrier Garden 14.6% 22.5% 19,451 0.20 3,890

11 |Shrubs and Perennials 3.2% 5.0% 4,323 0.20 865
Mixed Total 17.8% 27.5% 23,774 - 4,755
Groundcover only:

12 |Groundcover mix 17.8% 27.5% 23,774 0.20 4,755
Groundcover Total 17.8% 27.5% 23,774 == 4,755
Turfgrass:

13 |Turf areas 1.9% 3.0% 2,594 0.35 908
Turfgrass Total 1.9% 3.0% 2,594 - 908

Total Area: 133,423
Total Impervious Area: 88,498
Imperviousness: 66.3%
Baseline Case Table
% of Non- Area Runoff Impervious
0,

B |[ElmiEee Wi %@ Ve L Building Site (SF) Coefficient Area (SF)
Buildings and Site Paving:

1 EX|§tlng building roofs and site 90% N 120,081 0.95 114,077
paving surfaces
Impervious Area Total 90% 120,081 114,077
Landscape:

2 |Existing site plantings 10% n/a 13,342 0.35 4,670
Landscape Area Total 10% 13,342 4,670

Total Area: 133,423
Total Impervious Area: 118,746
Imperviousness: 89.0%

Imperviousness decrease is: 25.5%
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Table SS6.1-2: Vegetated Roof to Achieve 25% Stormwater Runoff Reduction

Total Lot Area (SF):

Non-Building Site Area (SF):

133,423
86,450

Design Case Table

% of Non- Area Runoff Impervious
0,

i | EuiEee e Y%of Total Lot| g hijing site | (SF) Coefficient | Area (SF)
Courthouse Building:

1 |Lower Roof 2.8% n/a 3,700 0.95 3,515
Upper Roof - Vegetated, 4" thick o

2 (65% of total roof area) 22.9% n/a 30,550 0.50 15,275

3 |Upper Roof (IRMA) 9.5% n/a 12,723 0.95 12,087
Building Total 25.7% - 46,973 == 30,877
Paving:

4 |Vehicle access paving 3.2% 5.0% 4,323 0.95 4,106

5 |Sidewalk paving and curb 10.4% 16.0% 13,832 0.95 13,140

6 |Plaza paving 21.4% 33.0% 28,529 0.95 27,102

7 |Steps and landings 3.2% 5.0% 4,323 0.95 4,106
Paving Total 38.2% 59.0% 51,006 - 48,455
Water Feature:

8 _|Pool/fountain 0.6% 1.0% 865 0.95 821
Water Feature Total 0.6% 1.0% 865 == 821
Street Trees:

9 |Street Trees (3" caliper) 0.6% 1.0% 865 0.35 303

10 |Street Trees (2" caliper) 0.6% 1.0% 865 0.35 303
Trees Total 1.3% 2.0% 1,729 - 605
Mixed Vegetation:

11 |Shrubs/Trees in Barrier Garden 7.1% 11.0% 9,510 0.20 1,902

12 |Shrubs and Perennials 3.2% 5.0% 4,323 0.20 865
Mixed Total 10.4% 16.0% 13,832 == 2,766
Groundcover only:

13 |Groundcover mix 10.4% 16.0% 13,832 0.20 2,766
Groundcover Total 10.4% 16.0% 13,832 - 2,766
Turfgrass:

14 |Turf areas 3.9% 6.0% 5,187 0.35 1,815
Turfgrass Total 3.9% 6.0% 5,187 -- 1,815

Total Area: 133,423
Total Impervious Area: 88,107
Imperviousness: 66.0%
Baseline Case Table
% of Non- Area Runoff Impervious
0,

| e YofTotalLot| g iging site | (SP) Coefficient | Area (SF)
Buildings and Site Paving:

1 E><|s_t|ng building roofs and site 90% B 120,081 0.95 114,077
paving surfaces
Impervious Area Total 90% 120,081 114,077
Landscape:

2 |Existing site plantings 10% n/a 13,342 0.35 4,670
Landscape Area Total 10% 13,342 4,670

Total Area: 133,423
Total Impervious Area: 118,746
Imperviousness: 89.0%

Imperviousness decrease is:

25.8%
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LEED® Credit SS-6.2:
Stormwater Management —
Treatment

Intent

Limit disruption of natural water flows by
eliminating stormwater runoff, increasing on-site
infiltration, and eliminating contaminants.

Requirement

Construct site stormwater treatment systems
designed to remove 80% of the average annual
post-development total suspended solids (TSS)
and 40% of the average annual post-
development total phosphorous (TP) based on
the average annual loadings from all storms less
than or equal to the 2-year/24-hour storm. Do
so by implementing Best Management Practices
(BMPs) outlined in Chapter 4, Part 2 (Urban
Runoff), of the United States Environmental
Protection Agency’s (EPA’s) Guidance Specifying
Management Measures for Sources of Nonpoint Pollution
in Coastal Waters, January 1993 (Document No.
EPA-840-B-92-002) or the local government’s
BMP document (whichever is more stringent).

(1 point)

Cost Impact = 4

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As the majority of GSA’s projects are developed
on urban sites with limited amounts of open space,
many of the landscape-basd Best Management
Practices (e.g., infiltration basins, vegetated filter
strips, constructed wetlands, ponds) will have
limited applicability. Exceptions may include new
Courthouse projects, where security-driven setback
requirements result in relatively large site areas
surrounding the buildings. In these cases, some of

the landscape-based Best Management Practices
may be feasible to treat a portion of the site’s
stormwater runoff.

Another approach to achieving the credit is the use
of subsurface water quality inlets with sand filters.
Depending on the filter design and the
contaminant concentrations of the influent, sand
filters can reduce both TSS and TP at rates at or
above those defined in the credit criteria.

The U.S. Green Building Council has also
determined that the phosphorous reduction
requirement of this credit can be achieved through
a “source reduction” approach that involves
minimized fertilization of landscape plantings, low-
or no-phosphate cleaning agents, and similar
strategies. These measures need to be specified in a
building/landscape maintenance plan. If this
approach is used, it may be feasible to meet the
TSS criteria through other types of water quality
inlets (besides sand filters).

The use of porous pavement can also contribute to
this credit if used for some walkways or light duty
vehicular access drives.

Basis for Cost Assumption

For the purposes of this study, Credit SS-6.2 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work.

For the Courthouse, a subsurface sand filter system
has been included. The system is sized to treat a
two-acre impervious area and includes costs for
connections, excavation, and backfill.

Because this type of system has attended
maintenance costs and is not typically required for
GSA projects, it has only been included in one of
the Gold rating scenarios.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.coveeirireeeirieieerieiereenes $100,117
Cost Impact (§/GSF)...ccvvvvrererrereranns $0.38/GSF
Cost ImpPact (%0) ..o 0.17%

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

The maintenance requirements of sand filters and
other water quality inlets need to be considered as
part of the credit assessment. Most of these
systems require regular maintenance and, for sand
filters, periodic media replacement over time. Sand
filters may also be less effective in cold climates.

Synergistic Credits

If landscape-based Best Management Practices are
employed, there are potential synergies with credits
SS-5.1 (Reduced Site Disturbance: Protect or
Restore Open Space), SS-5.2 (Development
Footprint), SS-6.1 (Stormwater Management —
Rate and Quantity), and WE-1.1/1.2 (Watet-
Efficient Landscaping).

With the sand filter system, reductions in the
impervious surfaces on the site can potentially
reduce the size of the overall system. In this regard,
credits SS-5.1 (Reduced Site Disturbance: Protect
or Restore Open Space) and SS-6.1 (Stormwater
Management — Rate and Quantity) can be
considered synergistic. For the purposes of this
study, however, the reduction in runoff from these
credits was not considered large enough to result in
a cost reduction for the sand filter system.
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LEED® Credit SS-7.1:
Heat Island Reduction —
Non-Roof

Intent

Reduce heat islands (thermal gradient differences
between developed and undeveloped open areas)
to minimize the impact on microclimate and
human and wildlife habitat.

Requirements

Provide shade (within 5 years) and/or use light
colored/high-albedo materials (reflectance of at
least 0.3) and/or open grid pavement for at least
30% of the site’s non-roof impervious surfaces,
including parking lots, walkways, plazas, etc;

OR

Place a minimum of 50% of parking spaces
underground or covered by structured parking;

OR

Use an open-grid pavement system (less than
50% impervious) for a minimum of 50% of the
parking lot area.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

As the majority of GSA’s projects are developed
on urban sites, only a limited number of parking
spaces are typically provided, and these are usually
accommodated below grade. Many GSA projects
are therefore expected to earn this credit by
meeting or exceeding the 50 percent underground
parking criteria.

The use of light-colored paving may also be a
viable approach in many projects. Most GSA sites
include more plaza and sidewalk area than drives or
surface parking. This means that the impervious
paving in most GSA projects will tend to be
concrete and stone, as opposed to asphalt. In many
cases, standard concrete paving (without colorants)
will meet the credit-specified reflectance of 0.3.
The U.S. Green Building Council (USGBC) also
allows a weighted area calculation to be used for
the paving; i.e., it is possible to use a surface
material with a reflectance of less than 0.3 if it is
used for more than 30 percent of the paved area.

Some GSA projects may also earn the credit
through the use of shading. This will primarily
depend on the design of the sidewalks/plazas and
landscape features. The USGBC also allows the
shading strategy to be combined with high-
reflectance paving. For example, if only 15 percent
of the paved areas were in shade, but another 15
percent of the paved areas had high reflectance, the
credit could be earned.

Basis for Cost Assumption

In the Courthouse models, all parking is provided
below grade. The credit is earned without any cost
premium.

The scope of the Office building modernization
does not include site work. It was generally
acknowledged, however, that many of GSA’s
existing office buildings accommodate all or most
of their parking below grade or in structured
parking. The credit is therefore assumed to be
earned in half of the Office Building scenatios, at
no cost premium.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit SS-7.2:
Heat Island Reduction —
Roof

Intent:

Reduce heat islands (Thermal gradient
differences between developed and undeveloped
areas) to minimize the impact on microclimate
and human and wildlife habitat.

Requirements:

Use ENERGY STAR compliant (high reflective)
AND low emissivity roofing (emissivity of at
least 0.9 when tested in accordance with ASTM
408) for a minimum of 75% of the roof surface;

OR

Install a “green” (vegetated) roof for at least
50% of the roof area. Combinations of the high
albedo and vegetated roof can be used providing
they collectively cover 75% of the roof area.

(1 point)

Cost Impact=2or5

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The most direct strategy for meeting this credit is
to install a white or light-colored roof membrane
system. Typical systems include the following:

o  White TPO
o  White PVC
e White EPDM

A vegetated roofing system might also be
considered in some projects, particularly in
situations where stormwater management is a
concern, or in cases where the green roof provides
an additional building function (e.g., exterior
programmed space).

Basis for Cost Assumption

The Base Case model for the Courthouse assumes
the use of a ballasted EPDM roof system. Two
approaches were estimated to meet the credit
criteria, as described below.

ENERGY STAR® Roof

The EPDM roof is replaced by a white
thermoplastic polyolefin (TPO) roof membrane
system, direct glue-down. There was no cost
increase identified with this system change.

Vegetated Roof

A 4-inch-deep (extensive) vegetated roof system
covers 55 percent of the uppermost roof of the
Courthouse (50 percent of the overall roof area of
the building). Because the vegetated roof is only 4
inches in total thickness (containing lightweight
soils and only mosses and sedums as plant
material), the dead load does not increase enough
to require upgrading of the roof structure (as
compared to the Base Case ballasted roof system).
As the vegetated roof is based on an inverted roof
assembly, it is assumed that the remaining areas of
the upper roof also employ the inverted system,
using ballast and pavers above the membrane and
rigid insulation.

Because of its expense, the vegetated roof
approach is only included in the “high cost” Gold
rating scenario for the Courthouse.

As roofing replacement is categorized as an
ongoing maintenance expense for GSA buildings,
it is not typically included in the scope of an Office
Building modernization. The credit is therefore not
included in any of the Office Building scenarios.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
Energy Star Roof

No identified cost premiums.

Vegetated Roof

Total Credit COSt..uovrvirrirrieriieineieicrcnans $495,353
Cost Impact ($/GSF)...coevvervciriciannes $1.89/GSF
Cost Impact (%0)...cccvvvviiciiiiiiiciiiiiicicine, 0.86%

Office Building (Modernization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

The location of highly reflective ENERGY STAR®
roofs needs to be carefully coordinated with the
building design. Reflective roofs that are adjacent
to building glazing (e.g., at building setbacks) can
cause excessive glare and heat gain in occupied
spaces.

Vegetated roof systems designed for more
claborate plantings than mosses and sedums will
typically require deeper soils. This will require
strengthening of the roof structure. More elaborate
roof plantings may also warrant an irrigation
system.

Synergistic Credits

Item SN-2 (Courthouse) of Section 3 reviews the
cost implications of earning credit SS-7.2 (Heat
Island Effect: Roof, Vegetated Roof option) in
conjunction with credit SS-6.1 (Stormwater
Management, Rate and Quantity) and credit EA-
2.1 (Renewable Energy).
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LEED® Credit SS-8:
Light Pollution Reduction

Intent

Eliminate light trespass from the building site,
improve night sky access, and reduce
development impact on nocturnal environments.

Requirements

Meet or provide lower light levels and uniformity
ratios than those recommended by the
Illumination Engineering Society of North
Ametica IESNA) Recommended Practice Manualy
Lighting for Exterior Environments (RFP-33-99).
Design exterior lighting such that all exterior
luminaires with more than 1000 initial lamp
lumens are shielded and all luminaires with more
than 3500 initial lamp lumens meet the full
Cutoff IESNA Classification. The maximum
candela value of all interior lighting shall fall
within the building (not out through windows)
and the maximum candela value of all exterior
lighting shall fall within the property boundary
shall have shielding such that no light from that
luminaire crosses the property boundary.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Achieving this credit will typically require a
combination of the following strategies:

e Designing exterior lighting for plazas and
sidewalks based on the wiznimmm illumination
levels and uniformity ratios specified in
IESNA RFP-33-99 (the standard also
specifies lighting levels for the floodlighting of
buildings and monuments)

e Designing exterior lighting for parking lots and
parking garages (where applicable) based on
the minimum llumination levels and uniformity
ratios specified in IESNA RFP—20-98

¢ Designing exterior lighting for on-site
roadways (where applicable) based on the
minimum llumination levels and uniformity
ratios as specified in IESNA RP-8-00

o Selecting and specifying shielded and full
cutoff exterior luminaires for all or most of the
site, building, and landscape lighting

o  Carefully selecting site lighting fixtures for use
at property boundaries

¢  Checking interior lighting layouts at spaces
along the building perimeter to ensure that
luminaires are not directing most of their light
out of windows

The specific lighting targets need to be placed in
the context of an overall exterior lighting approach
that balances security, aesthetic, and functional
considerations.

Basis for Cost Assumption

The design and fixture selection issues required for
this credit are not expected to impact construction
costs. Shielded and full cutoff exterior luminaires
are already commonly used in GSA projects. In
addition, GSA’s P100 notes that lighting levels for
exterior spaces should be based on IES values.

It is acknowledged, however, that security-driven
lighting requirements could limit the applicability
of this credit. On some sites, illumination levels
might be set above the minimums defined in the
IESNA guidelines in order to match local or
project-specific criteria. Because it cannot be
assumed that all GSA projects will meet the credit
requirements, this credit is assumed to be earned in
only half of the Courthouse scenarios. The credit is
included in the “low cost” Courthouse cases but
not in the “high cost” cases.

For the purposes of this study, the credit was not
included in any of the Office Building models—the
scope of the Office building modernization does
not include site work.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit WE-1.1:
Water-Efficient
Landscaping -

Reduce by 50%

Intent

Limit or eliminate the use of potable water for
landscape irrigation.

Requirement

Use high efficiency irrigation technology, OR
use captured rain or recycled site water to reduce
potable water consumption for irrigation by 50%
over conventional means.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Irrigation systems are commonly installed in GSA
projects. Strategies for reducing irrigation water by
50 percent include the following:

e Select native and adapted plant species that
require minimal (or no) supplemental watering
after establishment. Limit turf grass areas.

¢ Employ automatic irrigation system controls,
particularly for sprinkler systems. Controls
include timers, rain sensors, and soil moisture
Sensors.

e Employ drip irrigation systems in lieu of
sprinkler systems for non-turf planting areas.

A combination of the above strategies will typically
be required to meet the 50 percent water reduction
threshold.

The use of greywater and/or captured stormwater
can also be used to achieve this credit. However,

these technologies are considered unlikely for most
GSA projects.

Basis for Cost Assumption

For the purposes of this study, Credit WE-1.1 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work.

For the Courthouse, calculations were performed
(using the procedures developed in the LEED
Version 2.1 Reference Guide) to determine
measures that would achieve a 50 percent
reduction in irrigation water use. Details of the
calculation procedures are included in the
“Supporting Calculations” section below.

The calculations revealed that the credit could be
achieved using the following combination of
strategies:

e Limit turf grass to 15 percent of the site’s total
planting area. This was already the default
assumption for the Courthouse site; therefore
there was no cost impact.

e Employ timer and rain sensor controls for the
pop-up sprinkler irrigation system (the sprinkler
system extends to all planting areas on the site
other than street trees). GSA’s P100 requites
these types of irrigation controls, so no cost
premium is included.

e Specify groundcovers with low water
consumption needs (classified as having a low
“species factor” in the LEED calculations).
Low-water use groundcover species are
available in most areas at no cost premium;
therefore this measure was not assumed to
impact costs. GSA’s P100 also encourages plant
species selection to minimize the need for
supplemental watering.

The credit was therefore considered to be
achievable with no cost impact.

For the purposes of the study, planting selections
were based on a Washington, DC site location. The
representative plantings assumed for this credit are
listed as follows:

e Street trees: Honeylocust and Japanese Zelkova

o Understory trees in planting beds: Mix of Eastern
Redbud, Flowering Dogwood, Bald Cypress
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o Shrubs in “barrier gardens”: Mix of Wax Myrtle,
Beautyberry, Wild Hydrangea

o Shrubs and perennials in planter areas: Mix of Wax
Myrtle with various perennials (New England
Aster, Wild Bergamont, Blue False Indigo,
Early Coneflower, Black-eyed Susan and
others)

o Groundeovers: Mix of Leadwort, Striped
Wintergreen, Fragrant Sumac, Mountain
Stonecrop

o Turf grass: Fescue blend sod

The listed plantings are not intended to constitute a
full landscape design, but rather are used to
indicate the types of species that could be chosen
to meet the credit criteria in the specified climate.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

Water reduction measures must be balanced with
other landscape design issues (e.g., aesthetics,
functional use of the exterior spaces, maintenance
requirements, stormwater management). In some
projects, these parameters may limit the viability of
achieving this credit.

Also, while the Base Case planting scheme for the
Courthouse was budgeted to include a high
percentage of groundcovers and mixed plantings, it
is acknowledged that other projects may have a
landscape budget that assumes a high percentage of
turf grass. The initial costs for groundcovers can be
approximately 5 to 10 times higher than those for
sod. Mixed planting areas can be significantly more
expensive, depending on the number of shrubs and
trees included. Reductions in landscape
maintenance and water use can partially offset the
initial costs of the more expensive plantings.

Synergistic Credits

Potential synergies exist between this credit and
credit SS-5.1 (Reduced Site Disturbance: Protect or
Restore Open Space), credit SS-6.1 (Stormwater
Management: Rate and Quantity), and credit WE-
1.2 (Water-Efficient Landscaping: No Potable Use
or No Irrigation). These synergies are addressed in
this study when credit WE-1.2 is pursued.

Supporting Calculations

Calculations were performed, using the procedures
developed in the LEED Version 2.1 Reference
Guide, to evaluate how different strategies and
systems could contribute to a 50 percent reduction
in irrigation water use. A key consideration in the
calculation procedure was defining a “typical”
landscape scheme with which to compare. For a
commercial/institutional project of this scale (with
approximately 34,600 square feet of planting area),
it was assumed that the following planting
breakdown represented a reasonable baseline:

e Turf grass: 65 percent of the planting area

e Mixed vegetation (shrubs, groundcovers,
perennials, understory trees): 15 percent of the
planting area

e Groundcovers only: 15 percent of the planting
area

e Street trees: 5 percent of the planting area

Additional assumptions for the baseline included
the following:

e The turf grass, mixed vegetation, and
groundcover areas are all served by a pop-up
sprinkler system. The irrigation efficiency of the
system is 0.625. No automatic controls are
included.

e Other key aspects of the LEED calculation -
the Species Factor, Density Factor, and
Microclimatic Factor — are assumed to be
“average.”

A more detailed breakdown of the baseline is
included in Table WE1.1-1 at the end of this
section.

From the baseline, the following comparisons were
made:
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Employing Irrigation System Efficiencies Only

In this evaluation, the planting areas remain the
same as in the baseline; however, the irrigation
system efficiencies ate improved. Irrigation for the
groundcover- and mixed-vegetation-areas is
changed from sprinklers to drip irrigation. In
addition, the sprinkler system used for the turf
grass areas includes timer and rain sensor controls.
The controls are assumed to reduce the sprinkler
system water use by 25 percent (the efficiency
improves from 0.625 to 0.825).

Opverall, these improvements reduce the overall
water use for irrigation by 26 percent, as shown in
Table WE1.1-2.

GSA Base Case Planting Assumptions

In this evaluation, a combination of planting
changes and irrigation controls was reviewed. A
“GSA Base Case” of site planting assumptions was
developed for the Courthouse model, based on a
review of several current GSA Courthouse
projects. The planting assumptions for the model
were as follows:

Table WE1.1-1

Generic Institutional Building Baseline Site

e Turf grass: 15 percent of the planting area

e Mixed vegetation (shrubs, groundcovers,
perennials, understory trees): 40 percent of the
planting area

e Groundcovers only: 40 percent of the planting
area

e Street trees: 5 percent of the planting area

In addition, the sprinkler system (used for all
plantings except for the street trees) includes timer
and rain sensor controls.

Overall, these measures reduce the overall water
use for irrigation by 35 percent, as shown in Table
WE1.1-3.

GS A Base Case With Low Water Use Groundcovers

This scenario is the same as the previous, with one
exception: the groundcover plantings, which
represent 40 percent of the overall planting area,
are selected to be low-water use species. Thus, the
Species Factor of the groundcovers is changed
from “average” to “low.”

This scenario results in 50 percent water use
reduction, as shown in Table WE1.1-4.

Landscape Area Species  Density Microclimate
Type % Factor Factor Factor

[%] (ks) (ka) (Kmc)
Trees 5% 1,729 Avg Avg Avg 1.0 None  0.000
Groundcovers 15% 5,187 Avg 05 Avg 1.0 Avg 1.0 0.5 4.00 Sprinkler 0.625 33,197
Mixed 15% 5,187 Avg 05 Avg 11 Avg 1.0 0.6 4.40 Sprinkler 0.625 36,516
Turfgrass 65% 22477 Avg 07 Avg 10 Avg 1.0 0.7 5.60 Sprinkler 0.625 201,394
Total 34,580 Net GPWA [gal] 271,107
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Table WE1.1-2

Generic Institutional Building Site with Irrigation Efficiencies

Landscape Area Species Density Microclimate
Area
Type % Factor Factor Factor

[%] [SF] (ks) (ka) (Kmc)

Street trees 5% 1,729 Avg Avg Avg None  0.000

Groundcovers 15% 5,187 Avg 05 Avg 1.0 Avg 1.0 05 4.00 Drip 0.900 23,053

Mixed 15% 5,187 Avg 05 Avg 11 Avg 1.0 0.6 4.40 Drip 0.900 25,359

Sprinkler w/

Turfgrass 65% 22,477 Avg 0.7 Avg 10 Avg 1.0 07 560 s

0.825 152,571

Total 34,580 Subtotal [gal] 200,983
July Graywater Harvest [gal]

Net GPWA [gal] 200,983

Potable Water Use Reduction Compared to Baseline 26%

Table WE1.1-3

GSA Courthouse Base Case Site

Landscape Area Species Density Microclimate
Area

Type % Factor Factor Factor

[%] [SF] (ks) (Kmc)
Street trees 56 1,729 Avg Avg Avg None  0.000
Groundcovers 40% 13,832 Avg 05 Avg 10 Avg 10 05 400 W ogo5 67,064
Mixed 40% 13832 Avg 05 Avg 11 Avg 10 0.6 440 e ggr5 73771
Turfgrass 15% 5187 Avg 07 Avg 10 Avg 10 0.7 560 W ggr5 35209
Total 34,580 Subtotal [gal] 176,044

July Graywater Harvest [gal]

Net GPWA [gal] 176,044

Potable Water Use Reduction Compared to Baseline 35%
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Table WE1.1-4

GSA Courthouse Base Case Site w/ Low Ks for Groundcovers

Landscape Area Species Density ~ Microclimate
Type % Factor Factor Factor
[%] (ko) ) (kme)

Street trees 5% 1,729 Avg Avg Avg None  0.000
Groundcovers 40% 13832  Low 0.2 Avg 10 Avg 10 02 160 oiee™ 0gr5 26,826
Mixed 40% 13832 Avyg 05 Avg 11 Avg 10 06 440 " ogo5 73771
Turfgrass 15% 5187 Ay 07 Avg 10 Avg 10 07 560 P ggo5 35200
Total 34,580 Subtotal [gal] 135,805

July Graywater Harvest [gal]

Net GPWA [gal] 135,805

Potable Water Use Reduction Compared to Baseline 50%
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LEED® Credit WE-1.2:
Water-Efficient
Landscaping -

No Potable Use or

No Irrigation

Intent

Limit or eliminate the use of potable water for
landscape irrigation.

Requirement

Use only captured rain or recycled site water to
eliminate all potable water use for site irrigation
(except for initial watering to establish plants),
OR do not install permanent landscape irrigation
systems.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(nocost)  psblesvgs  (<50K)  (50-150K)  (>150K)
»

»

Practical Applications

The simplest and least expensive means of
achieving this credit is to select native and/or
adapted landscape plantings that eliminate the need
for a permanent irrigation system. Well-integrated
landscape designs may include additional Low
Impact Development strategies, such as rain
gardens or vegetated swales, to both eliminate
irrigation and retain stormwater runoff on-site.

Systems that collect, store, and recycle greywater or
stormwater can also be used to achieve this credit;
however, these technologies are considered
unlikely for most GSA projects.

Basis for Cost Assumption

For the purposes of this study, Credit WE-1.2 was
pursued only in the Courthouse model—the scope
of the Office building modernization does not
include site work.

As noted in credit WE-1.1, 2 “GSA Base Case” of
site planting assumptions was developed for the
Courthouse model, based on a review of several
current GSA Courthouse projects. The general
planting assumptions for the model (based on
approximately 34,000 square feet of planting area)
were as follows:

e Turf grass: 15 percent of the planting area

e Mixed vegetation (shrubs, groundcovers,
perennials, understory trees): 40 percent of the
planting area

e Groundcovers only: 40 percent of the planting
area

e Street trees: 5 percent of the planting area.

Since GSA’s P100 already encourages the selection
of plant species to minimize supplemental
watering, the assumption made for this credit is
that, in some projects, plantings can be specified
that eliminate the need for an irrigation system.

Representative plant selections were made based
on a Washington, DC site location. The following
planting list is similar to the one from credit WE-
1.1; however, some of the undercover trees and
shrubs have been changed to reflect lower water
use species:

o Street trees: Honeylocust and Japanese Zelkova

o Understory trees in planting beds: Mix of Crepe
Myrtle, Virginia Pine, and Eastern Red Cedar

o Shrubs in “barrier gardens”: Mix of Wax Myrtle,
Maple-leaved Viburnum, and American Holly

o Shrubs and perennials in planter areas: Mix of Wax
Myrtle with various perennials (New England
Aster, Wild Bergamont, Blue False Indigo,
Early Coneflower, Black-eyed Susan and
others)

o Groundeovers: Mix of Leadwort, Striped
Wintergreen, Fragrant Sumac, and Mountain
Stonecrop

o Turfgrass: Fescue blend sod
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The listed plantings are not intended to constitute a
full landscape design, but rather are used to
indicate the types of species that could be chosen
to meet the credit criteria in the specified climate.

The low-water use plantings do not increase the
landscape costs. Conversely, a cost deduction
results from eliminating the sprinkler system in the
Courthouse Base Case estimate.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt...vuereerrecrrecrenerenenenne ($39,467)
Cost Impact ($/GSE)....ccvvvvvrinnnnces ($0.15)/GSF
Cost Impact (%0)...covveivirceiiinciiiiiiiciinens 0.07)%

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

Water reduction measures must be balanced with
other landscape design issues (e.g., aesthetics,
functional use of the exterior spaces, maintenance
requirements, stormwater management). In some
projects, these parameters may limit the viability of
achieving this credit.

Also, while the Base Case planting scheme for the
Courthouse was budgeted to include a high
percentage of groundcovers and mixed plantings, it
is acknowledged that other projects may have a
landscape budget that assumes a high percentage of
turf grass. The initial costs for groundcovers can be
approximately 5 to 10 times higher than those for
sod. Mixed-planting areas can be significantly more
expensive, depending on the number of shrubs and
trees included. Reductions in landscape
maintenance and water use can partially offset the
initial costs of the more expensive plantings.

Synergistic Credits

Item SN-1 (Courthouse) of Section 3 reviews the
cost implications of earning credit WE-1.2 in
conjunction with credit SS-5.1 (Reduced Site
Disturbance: Protect or Restore Open Space) and
credit S5-6.1 (Stormwater Management: Rate and
Quantity, Increased Landscape Areas option).
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LEED® Credit WE-2:
Innovative Wastewater
Technologies

Intent

Reduce the generation of wastewater and potable
water demand, while increasing the local aquifer
recharge.

Requirement

Reduce the use of municipally provided potable
water for building sewage conveyance by a
minimum of 50%;

OR

Treat 100% of wastewater on site to tertiary
standards.

(1point)

Cost Impact: Not Pursued

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Fixture types that could contribute toward this
credit include:

e Waterless urinals
e Dual flush toilets (1.6/0.8 gallons per flush

[2pf])
e  Ultra low flush toilets (1.1 to 1.4 gpf).

LEED calculations, however, indicated that these
fixture types alone could not achieve 50 percent
water use reduction for sewage conveyance. In
addition, the dual flush and ultra low flush toilets
are currently available only as tank type fixtures, as
opposed to flush valve fixtures that would typically
be specified for large commercial or institutional
buildings.

Achieving the credit would therefore require one
of the following options:

e Stormwater collection (from the roof or site)
and treatment systems

e Greywater collection and treatment systems
e Blackwater collection and treatment systems
e Composting toilets

These systems were not considered likely for most
GSA buildings.

Basis for Cost Assumption

For the purposes of this study, this credit was not
pursued in either the Courthouse or Office
Building models. Water collection and treatment
systems for interior uses typically have a significant
first cost, and would be difficult to justify
economically in either of the model projects, which
are assumed to be located in urban areas with
existing infrastructure. Additional considerations
include potential code-related obstacles and
ongoing maintenance and operation costs for the
systems.

Water collection and treatment systems might be
feasible for buildings located on remote sites, such
as some of GSA’s Land Port (Border Station)
projects.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
The credit was not pursued.
Office Building (Modernization, 306,600 GSF)

The credit was not pursued.

Additional Considerations

None identified.

Synergistic Credits

Potential synergies exist between this credit and
credits WE-3.1 and WE-3.2 (Water Use
Reduction).
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LEED® Credit WE-3.1:
Water Use Reduction —
20% Reduction

Intent

Maximize water efficiency within buildings to
reduce the burden on municipal water supply
and wastewater systems.

Requirement

Employ strategies that in aggregate use 20% less
water than the water use baseline calculated for
the building (not including irrigation) after
meeting Energy Policy Act of 1992 fixture
performance requirements.

(1 point)

Cost Impact =1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This LEED credit addresses internal plumbing
fixtures, specifically faucets, showers, toilets, and
urinals. Additional building water use sources, such
as cooling towers and dishwashers, are considered
“process loads” and are specifically not included.
Because of this defined scope, the strategies that
would likely be employed to meet the credit critetia
include the following:

e Low-flow lavatory faucets/aerators (rated at
2.0 gpm or less)

e  Ultra-low flow lavatory faucets (rated at 0.5
gpm)

e Electronic (infrared) sensors to automatically
turn faucets on and off

e Low-flow kitchen sinks (rated at 2.0 gpm or
less)

e Low-flow showerheads (rated at 2.0 gpm or
less)

Additional strategies that might be considered
include:

e Dual flush toilets (1.6/0.8 gpf)

e Ultra low flush toilets (1.1 — 1.4/gpf)

e Foot pedal controls for lavatories

e Low flow urinals (rated at 0.5 gal/flush)
e Watetless urinals

Strategies that were deemed unlikely for typical
GSA buildings for cost or practicality purposes
include:

e Stormwater collection and treatment systems
e Greywater collection and treatment systems
e Blackwater collection and treatment systems
e Composting toilets

Basis for Cost Assumption

In the Courthouse and Office Building models,
water use reductions of 20 percent or more were
demonstrated through the following approaches:

1. Specifying 0.5 gpm faucets at bathroom lavatories.
This measure is enough to achieve the credit in
all the Courthouse and Office Building
scenarios, with or without employee showers.

2. Specifying 1.0 gpm fancets at bathroom lavatories and
1.5 gpm fancets at pantry sinks. In projects that
include employee showers, 2.0 gpm
showerheads are also included. This approach
works for the Office Building but does not
work for the Courthouse scenarios (where
significant use of public restrooms is assumed).

Project assumptions are included in the
“Supporting Calculations” section below.

While other combinations of fixtures or controls
could also be used to meet the 20 percent
reduction goal, the aforementioned approaches
demonstrate that the credit can typically be
achieved with common, inexpensive fixture types.
As GSA’s P100 criteria state that watet
conservation shall be a requirement of all plumbing
systems, and that water saving plumbing fixtures
shall be used, this credit was classified as 2 GSA
standard, with no cost impact.
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Summary of First Cost Impacts Synergistic Credits

None identified (with construction cost impacts).

Courthouse (New Construction, 262,000 GSF) Supporting CaIcuIations

Tables WE3.1-1, WE3.1-2, and WE3.1-3
demonstrate the approaches used in the cost
estimates (Office Building model only).

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Table WE3.1-1

Baseline Water Use Table - Office Building

Daily Flowrate Duration Ao MEEt
Uses Controls Use

[GPF] [flush] N7 [gal]

Occupants

Flush Fixture

Conventional Water Closet

Male 1 1.6 1 -- 550 880
Female 3 1.6 1 -- 550 2,640
Conventional Urinal
Male 2 1.0 1 -- 550 1,100
Female 0 1.0 1 -- 550 0
] . Auto Water
Fixture Flowrate Duration Occupants
Flow Controls P Use
[GPM] [sec] [% savings] [gal]
Lavatory 3 2.5 15 - 1,100 2,063
Shower 0.05 2.5 300 -- 1,100 688
Pantry Sink 0.75 2.5 15 - 1,100 516
Total Daily Volume [gal] 7,886
Annual Work Days 260
Annual Volume [gal] 2,050,263
Annual Graywater or Stormwater Reuse [gal] 0
TOTAL ANNUAL VOLUME [gal] 2,050,263
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Table WE3.1-2

20% Water Use Reduction — 0.5 gpm Faucets (Office Building)

. : Auto Water
Flush Fixture . Flowrate Duration Occupants

Controls Use
[GPF] [flush] [gal]

Conventional Water Closet

Male 1 1.6 1 -- 550 880
Female 3 1.6 1 -- 550 2,640
Conventional Urinal
Male 2 1.0 1 -- 550 1,100
Female 0 1.0 1 -- 550 0
. . Auto
Flow Fixture Flowrate Duration Occupants
S Controls
[GPM] [sec] [% savings]
Ultra-Low Flow Lavatory 3 0.5 15 -- 1,100 413
Shower 0.05 2.5 300 -- 1,100 688
Pantry Sink 0.75 2.5 15 -- 1,100 516

Total Daily Volume [gal] 6,236
Annual Work Days 260
Annual Volume [gal] 1,621,263
Annual Graywater or Stormwater Reuse [gal] 0

TOTAL ANNUAL VOLUME [gal] 1,621,263

Water Use Reduction (compared to Baseline) 21%
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Table WE3.1-3

20% Water Use Reduction — Low Flow Faucets/Showers (Office Building)

. : Auto Water
Flush Fixture - Flowrate Duration Occupants

Controls Use
[GPF] [flush] [gal]

Conventional Water Closet

Male 1 1.6 1 -- 550 880
Female 3 1.6 1 - 550 2,640
Conventional Urinal
Male 2 1.0 1 - 550 1,100
Female 0 1.0 1 -- 550 0
Flow Fixture Flowrate Duration Atto Occupants
S Controls
[GPM] [sec] [% savings]
Low Flow Lavatory 3 1.0 15 - 1,100 825
Low Flow Shower 0.05 2.0 300 -- 1,100 550
Low Flow Pantry Sink 0.75 1.5 15 -- 1,100 309

Total Daily Volume [gal] 6,304
Annual Work Days 260
Annual Volume [gal] 1,639,138
Annual Graywater or Stormwater Reuse [gal] 0

TOTAL ANNUAL VOLUME [gal] 1,639,138

Water Use Reduction (compared to Baseline) 20%

GSA LEED COST STUDY

64



Section 2: Individual LEED Credit Reviews

LEED® Credit WE-3.2:
Water Use Reduction —
30% Reduction

Intent

Maximize water efficiency within buildings to
reduce the burden on municipal water supply
and wastewater systems.

Requirement

Employ strategies that in aggregate use 30% less
water than the water use baseline calculated for
the building (not including irrigation) after
meeting Energy Policy Act of 1992 fixture
performance requirements.

(1 point)

Cost Impact =4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As with credit WE-3.1, this credit addresses
internal plumbing fixtures, specifically faucets,
showers, toilets, and urinals. Additional building
water use sources, such as cooling towers and
dishwashers, are considered “process loads” and
are not included. Because of this defined scope, the
strategies that would likely be employed to meet
the credit criteria include the following:

e Low flow lavatory faucets/aerators (rated at
2.0 gpm or less)

e  Ultra-low flow lavatory faucets (rated at 0.5
gpm)

e Electronic (infrared) sensors to automatically
turn faucets on and off

e Low flow kitchen sinks (rated at 2.0 gpm or
less)

¢ Low flow showerheads (rated at 2.0 gpm or
less)

Additional strategies that might be considered
include:

e Dual flush toilets (1.6/0.8 gpf)

e Ultra low flush toilets (1.1 to 1.4 gpf)

e Foot pedal controls for lavatories

e Low flow urinals (rated at 0.5 gal/flush)
e Watetless urinals

Strategies that were deemed unlikely for typical
GSA buildings for cost or practicality purposes
include:

e Stormwater collection and treatment systems
e Greywater collection and treatment systems
e Blackwater collection and treatment systems
e Composting toilets

Basis for Cost Assumption

In the Courthouse and Office Building models,
water use reductions of 30 percent or more are
demonstrated by combining the following systems:

e (.5 gpm faucets at bathroom lavatories

e Infrared sensor controls on lavatory faucets
(hard-wired system)

e (.5 gpf urinals (including hard-wired electronic
controls)

e 2.0 gpm showers (where showers are included
in the program)

Project assumptions are included in the
“Supporting Calculations” section below.

Of the listed systems, cost premiums are defined
for the infrared sensor controls (including wiring)
and 0.5 gpf urinals (including wiring).
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.coveeirireeeirieieerieiereenes $62,467
Cost Impact ($/GSF)...ccvvvvrererrcrnnn. $0.24/GSF
Cost Impact (%0)....cccvecrviervieriiiiiiiiiiinines 0.11%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt eevereeeieeeeeeeeeeeeeeeeeereanens $56,413
Cost Impact ($/GSF)....ccvvvvvvcrcrnen. $0.19/GSF
Cost Impact (%), Min. Facade.................... 0.14%
Cost Impact (%), Full Facade...................... 0.14%

Additional Considerations

The ultra-low flow urinals (less than 1.0 gpf) are
currently offered by a limited number of
manufacturers in the United States.

Watetless urinals, which could also have been used
to achieve the credit, have the potential to save
significant amounts of water. The products are still
relatively new and are in the process of gaining
code acceptance nationwide. Waterless urinals
require different cleaning and maintenance
procedures than standard urinals.

Additional calculations have shown that, in some
cases, it is possible to reach the 30 percent
threshold in the Office Building by combining only
low-flow faucets, infrared sensor controls, and
ultra-low flow showerheads. This approach,
however, may result in inappropriate fixture use
(e.g., 0.5 gpm faucets in kitchens) or in poor
performing fixtures (e.g., ultra-low flow
showerheads that provide inadequate spray).
Fixtures should be carefully selected to match their
intended use.

Synergistic Credits

None identified (with construction cost impacts).

Supporting Calculations

Tables WE3.2-1 and WE3.2-2 demonstrate the 30
percent water reduction approach used in the cost
estimates (Office Building model only).
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Table WE3.2-1

Baseline Water Use Table - Office Building

Auto
Controls
N/A

Daily

Flowrate Duration
Uses

Flush Fixture

[GPF] [flush]

Occupants

Water
Use
[gal]

Conventional Water Closet

Male 1 1.6 1 -- 550 880
Female 3 1.6 1 -- 550 2,640
Conventional Urinal
Male 2 1.0 1 -- 550 1,100
Female 1.0 1 - 550 0
. Dail : Auto Water
Flow Fixture Y Flowrate Duration Occupants
Uses Controls Use
[GPM] [sec] [% savings] [gal]
Lavatory 3 2.5 15 -- 1,100 2,063
Shower 0.05 2.5 300 -- 1,100 688
Pantry Sink 0.75 2.5 15 -- 1,100 516
Total Daily Volume [gal] 7,886
Annual Work Days 260
Annual Volume [gal] 2,050,263
Annual Graywater or Stormwater Reuse [gal] 0
TOTAL ANNUAL VOLUME [gal] 2,050,263
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Table WE3.2-2

30% Water Use Reduction - Low Flow Faucets/Urinals (Office Building)

: : Auto Water
Flush Fixture s Flowrate Duration Occupants

Controls Use
[GPF] [flush] [gal]

Conventional Water Closet

Male 1 1.6 1 - 550 880
Female 3 1.6 1 - 550 2,640
Conventional Urinal
Male 2 0.5 1 - 550 550
Female 0 0.5 1 -- 550 0
Flow Fixture Flowrate Duration AtLo Occupants NEEE
S Controls Use
[GPM] [sec] [% savings] [gal]
Ultra-Low Flow Lavatory 3 0.5 15 20% 1100 330
Low Flow Shower 0.05 2.0 300 -- 1100 550
Pantry Sink 0.75 25 15 - 1100 516

Total Daily Volume [gal] 5,466
Annual Work Days 260
Annual Volume [gal] 1,421,063
Annual Graywater or Stormwater Reuse [gal] 0

TOTAL ANNUAL VOLUME [gal] 1,421,063

Water Use Reduction (compared to Baseline) 31%

GSA LEED COST STUDY 68



Section 2: Individual LEED Credit Reviews

LEED® EA Prerequisite 1:
Fundamental Building
Systems Commissioning

Intent:

Verify and ensure that fundamental building
elements and systems are designed, installed and
calibrated to operate as intended.

Requirement:

Implement all of the following fundamental best
practice commissioning procedures:

e Engage a commissioning team that does
not include individuals directly responsible
for the project design or construction
management.

e Review design intent and basis of design
documentation.

e Incorporate commissioning requirements in
the construction documents.

e Develop and utilize a commissioning plan.
e Verify installation, functional performance,
training and operation and maintenance

documentation.

e Complete a commissioning report.

Cost Impact = 1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

GSA has developed a total building commissioning
process that is consistent with the LEED
prerequisite and Additional Commissioning (Credit
EA-3) requirements. On most GSA projects, a
commissioning authority is contracted through a
professional services support contract at about the
same time as the design architect/engineer (ptior
to the Schematic Design/Preliminary Concepts
stage). The commissioning authority is typically

part of, or a subcontractor to, a Construction
Management firm not affiliated with the
design/delivery team. The commissioning
authority’s responsibility is to act as GSA’s
champion for quality control and quality assurance
throughout the project. He/she counsels, advises,
and critiques the project delivery process to ensure
that the delivery team does not lose sight of
quality-related issues. The commissioning
authority’s tasks include:

e Reviewing established program goals and
performance parameters for the project

e  Creating, reviewing, or modifying the
Commissioning Plan for the project!

e Providing input to the A/E team’s definition
of systems, including a review of the design
intent and basis of design

e Identifying performance testing requirements
to be reflected in the contract documents and
specifications (with the delivery team)

e  Establishing and approving testing and quality
control plans for construction (with the
delivery team)

e Witnessing performance/acceptance tests

¢ Compiling or assisting in the testing
documentation and commissioning reports

e Ensuring that the construction contractor
coordinates training of the operating staff in
accordance with the specification
requirements

e Verifying building performance against goals
set at the start of the project

This scope addresses all the key elements of the

LEED commissioning prerequisite.

Basis for Cost Assumption

GSA considers total building commissioning to be
a project requirement independent of LEED. As
such, there is no LEED-related premium

I GSA’s Web-based Commissioning Plan Tool (CPT), a
component of the agency’s Project Planning Tools,
allows GSA Project Managers and other delivery team
members to generate comprehensive Commissioning
Plans that align with LEED criteria. The CPT
Commissioning Plans define the scope, schedule, and
responsible party for all delivery team tasks, including
those tasks performed by the commissioning authority.
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associated with this prerequisite or for Credit EA-
3, Additional Commissioning,.

The cost level associated with the Prerequisite
commissioning is estimated to be $0.75—
$1.00/GSF for projects of the scale and complexity
of the Courthouse and Office building models. The
majority of these costs are soft cost fees for the
commissioning authority’s work in the design and
construction phases of the project. Approximately
20 percent of the cost ($0.15-$0.20/GSF) is
attributed to additional fees from the mechanical
system subcontractors for executing the functional
performance tests. These subcontractor fees would
typically be considered part of the project’s
construction costs, as they would be included in
the contractor’s bids based on the testing
requirements included in the project specifications.

GSA’s total building commissioning fees are
assumed to be slightly higher than the $0.75—
$1.00/GSF range, as GSA’s commissioning scope
is more comprehensive than the LEED
requirements.

Additional commissioning cost information is
included under Credit EA-3, Additional
Commissioning, and in Section 4 of this report.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

The tasks defined in Credit EA-3, Additional
Commissioning, are also included in GSA’s total
building commissioning process. For the purposes
of this study, however, no synergistic cost impacts

apply.
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LEED® EA Prerequisite 2:
Minimum Energy
Performance

Intent:

Establish the minimum level of energy efficiency
for the base building and systems.

Requirement:

Design the building to comply with
ASHRAE/TESNA Standard 90.1-1999 (without
amendments) or the local energy code,
whichever is more stringent.

Cost Impact =1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As noted in GSA’s P100 facilities standards, federal
legislation directs GSA to adhere to voluntary
commercial energy standards as reflected within
the Code of Federal Regulations, 10—CFR 434.
ASHRAE/TESNA Standard 90.1 meets or exceeds
10—CFR 434 and may be substituted as an
equivalent reference. The one exception is lighting
system performance, which is separately addressed
in P100. GSA’s lighting standards are similar to
those in Standard 90.1-1999; however, there are
some differences. In P100, a number of spaces
types are assigned a lower allowable lighting power
density than in 90.1, while in other cases space
types are assigned higher allowable lighting power
densities. Equivalence to 90.1 would normally be
expected overall.

GSA projects ate also subject to Executive Order
13123, a national program that requires the federal
building stock to reduce its energy use by 35
percent by 2010, compared with a 1985 baseline.
To achieve this goal, GSA assigns specific energy
use targets to all major new construction and

renovation projects. These energy use targets result
in buildings that are more efficient than buildings
that merely comply with the 90.1 standard.

Credit EA-1, Optimize Energy Performance,
includes additional information on the GSA energy
targets used in the study.

Basis for Cost Assumption

GSA’s energy use targets are considered project
requirements independent of LEED. As such,
there is no LEED-related premium associated with
this prerequisite.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

GSA’s energy use targets apply to this prerequisite
and to Credit EA-1, Optimize Energy
Performance. For the purposes of this study,
however, no synergistic cost impacts apply.
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LEED® EA Prerequisite 3:
CFC Reduction in
HVAC&R Equipment

Intent:

Reduce ozone depletion.

Requirement:

Zero use of CFC-based refrigerants in new base
building HVAC&R systems. When reusing
existing base building HVAC equipment,
complete a comprehensive CFC phase-out
conversion.

Cost Impact =1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

CFC-based refrigerants are no longer available in
the United States for new HVAC&R equipment.
GSA also prohibits the use of CFCs through the
P100 standards. In addition to new buildings,
GSA’s major modernization projects are expected
to comply with this prerequisite, as these projects
typically involve full replacement of existing
HVAC equipment.

Basis for Cost Assumption

The Courthouse and Office Building models both
assume all new HVAC&R equipment; therefore
the prerequisite is earned at no cost.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EA-1:
Optimize Energy
Performance

Intent:

Achieve increasing levels of energy performance
above the prerequisite standard to reduce
environmental impacts associated with excessive
energy use.

Requirement:

Reduce design energy cost compared to the
energy cost budget for energy systems regulated
by ASHRAE/TESNA Standard 90.1-1999
(without amendments), as demonstrated by a
whole building simulation using the Energy Cost
Budget Method described in Section 11 of the
Standard.

New Bldgs. Existing Bldgs. Points
15% 5% 1
20% 10% 2
25% 15% 3
30% 20% 4
35% 25% 5
40% 30% 6
45% 35% 7
50% 40%

55% 45% 9
60% 50% 10

Cost Impact=1,2o0r5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

In response to Executive Order 13123—a national
mandate that requires the federal building stock to
reduce its energy use by 35 percent by 2010,
compared with a 1985 baseline—GSA assigns
specific energy use targets to all of its major new
construction and renovation projects. The energy
use targets are established based on the building
type and geographic region and are expressed in
terms of maximum allowable BTU/GSF/year.
While the energy use targets vary from project to
project, they generally result in buildings that are
more efficient than those that minimally comply
with the referenced ASHRAE/IESNA Standard
90.1-1999. It is therefore expected that most GSA
projects will be able to earn 1 or more points under
this LEED credit.

Both the GSA and LEED energy targets are
performance based'; i.e., they do not prescriptively
dictate the energy efficiency measures to be
incorporated in a project. As such, computer
energy modeling is required to evaluate proposed
energy efficiency measures (EEMs) and to verify
the overall building energy performance. GSA’s
P100 notes that energy modeling is required to
evaluate the life cycle costs of major building
systems and to verify compliance with the assigned
energy use target.

Overall, GSA favors energy-efficient designs based
on proven techniques and technologies, which
have favorable life cycle costs and do not place
undue burden on the building’s operations and
maintenance personnel. The measures included in
the Courthouse and Office Building models (see
below) exemplify some of these options.

Basis for Cost Assumption

Computer energy models were created for both the
Courthouse and Office Building case studies. The
GSA energy use targets, baseline building
assumptions, and supplemental energy efficiency
measures are summarized below.

I Although both GSA and LEED use performance-
based energy targets, GSA’s goals are energy-based
(BTUs), while LEED uses dollar-based (annual energy
cost) comparisons.
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New Courthouse

The GSA energy use target for this building is
45,000-50,000 BTU/GSF/year, based on a
Washington, DC location. The baseline
Courthouse model—defined in the Reference Cost
Estimates of Appendix K—includes a number of
specific building and mechanical, electrical, and
plumbing (MEP) system features to meet the
target. These include:

e High-Performance Glazings (Ucenter of glass =
0.32, Solar Heat Gain Coefficient = 0.30,
Visible Transmittance = 57 percent)

e Opaque Walls with overall R values of 8.4 on
the lower two floors and 15.2 on floors 3-5
(R-values include air films)

e Roofs with overall R values of 23.8 (R-values
include air films)

e Lighting power densities of 1.1. watts/SF for
offices, jury rooms, and judges chambers

e Underfloor air distribution — Because this
system uses a displacement ventilation
approach, the zone air temperatures for
cooling are assumed to be, on average, 1.5
degrees higher than in the ASHRAE 90.1
case, which assumes overhead supply and
return.

e  Variable speed drive fans at air handlers

e  Variable speed drive pumps (30 percent
minimum part load ratio)

e Waterside economizer at cooling towers

e Wetbulb reset at cooling towers

e Carbon monoxide control of garage
ventilation fans

The heating and cooling plants (boilers and
chillers) in the baseline model meet the minimum
ASHRAE performance requirements. For the
cooling plant, GSA’s P100 requires at least three
chillers when the building load is over 500 tons.
Because of this, the Courthouse model includes
two 325-ton water-cooled centrifugal chillers and
one 130-ton water-cooled screw chiller, as
compared to two 390-ton centrifugal chillers in the
ASHRAE case (a more typical approach). This
results in different load management strategies
between the two cases, which are reflected in the
energy model.

Opverall, the baseline building has a calculated
annual energy use of 47,800 BTU/GSF/year.
Using the ASHRAE Energy Cost Budget Method,
the baseline building’s annual energy cost was
calculated to be 16.9 petrcent less than a “code-
compliant” energy model that meets the minimal
requirements of ASHRAE 90.1-1999. This results
in 1 LEED energy point, which is achieved at no
additional cost to the project (since it is a GSA
requirement and is included in the baseline costs).

Two additional energy-efficiency scenarios were
created to earn 3 and 5 LEED energy points,
respectively. The additional EEMs required to
achieve the points are identified in Table EA1-1. A
description of the cost impact assumptions for the
individual EEMs follows.
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Table EA1-1
Additional Energy Efficiency Measures (EEMs) to Earn Three and Five Energy Points (Courthouse)
Energy Efficiency Measures Included (Marked 'X')
0.49 VFD co2
Imprvmnt 1.0 Mod kw/ton | Cooling Sensor
LEED LEED over watts/SF | Daylight Occ Prem Eff| Cond Chiller | Tower | Energy | Control
Case Rating | Points | ASHRAE | lighting | dimming | Sensors | Motors Boiler w/VFD Fans |Recovery| of O.A.
1A o
Low Cost Certified 1 16.9%
2A o
High Gast Certified 3 25.4% X X X
3A 1 Silver 3 25.4% X X X
Low Cost
A Siver |5 35.2% X X X X X X X X
High Cost
5A 1 Gold 5 35.2% X X X X X X X X
Low Cost
6A 1 Gold 5 35.2% X X X X X X X X
High Cost
Courthonse EEMs

e Reduced Lighting Power Density in offices,

jury rooms, and judges chambers (1.0

watts/SF) — This measure is not expected to
add to the cost of the project, as the lower
lighting power density can typically be
achieved through careful lighting design or
through the use of low-power factor ballasts
in the lighting fixtures, which are no more
expensive than standard ballasts.

e Daylight dimming systems at perimeter offices

(both private offices and open office areas) —
Cost premiums are defined for dimmable

ballasts, daylight sensors, and local controllers
used in the dimming system.

e Occupancy Sensor controls for lighting in all

enclosed offices and conference rooms — Cost

premiums are defined for wall mounted
sensors, and, where applicable, for ceiling-

mounted occupancy/daylight sensors.
Premium efficiency motors — Cost premiums
are defined for pump and fan motors.
Modulating condensing boilers (93 percent
nominal efficiency) — Cost premiums are
defined to upgrade from the two standard
efficiency boilers of the baseline (3,500,000
BTU/h each) to four condensing boilers
(2,000,000 BTU/h each).

High-efficiency chillers (0.49 kw/ton) with
variable frequency drives — Cost premiums are
defined to upgrade the two 325-ton
centrifugal chillers.

Variable frequency drive cooling tower fans —
No cost premium was identified for this
measure.

Energy recovery — Cost premiums are defined
to add enthalpy wheel heat recovery units.
The units are sized for a total of 45,900 cfm
of outside air. The costs include additional
ducting to the units and additional Building
Management System (BMS) controls.

Catrbon dioxide sensors to modulate outside
air based on occupancy in the courtrooms,
conference rooms, and office spaces — Cost
premiums are defined for CO; sensors, for
sensor tie-ins to the BMS, and for additional
controls programming.
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Office Building Modernization

The GSA energy use target for this building is
50,000-55,000 BTU/GSF/year, based on a
Washington, D.C. location.

As previously noted, two variants of the Office
Building modernization are tracked in the study—
one which includes a minimal facade renovation
(window replacements and cleaning/recaulking of
the exterior facade); and one that includes a full
facade renovation (new windows, new precast
concrete panels for floors 3-9, reduced glazing
areas on floors 3-9). The baseline models of both
of these scenarios—defined in the Reference Cost
Estimates of Appendices L. and M—include a
number of specific building and MEP system
features to meet the energy use target. Most of the
key building features in the Office Building models
are identical to those described in the Courthouse
baseline. The common features include:

e High-Performance Glazings (Ucenter of glass =
0.32, Solar Heat Gain Coefficient = 0.30,
Visible Transmittance = 57 percent)

e Efficient Lighting (1.1. watts/SF for office
areas)

e  Variable speed drive fans at air handlers

e Variable speed drive pumps (30 percent
minimum part load ratio)

e  Waterside economizer at cooling towers

e Wetbulb reset at cooling towers

e Carbon monoxide control of garage
ventilation fans

Differences include the following:

e The opaque walls in the minimal fagade
renovation scenarios have an overall R-value
of 10 (R-values include air films). The opaque
walls in the full facade renovation scenarios
have an overall R-value of 10 on the lower
two floors and 15.2 on floors 3-9 (R-values
include air films).

e The roofs have an overall R-value of 16.1 (R-
values include air films). This meets the
minimum ASHRAE requirement.

e The office buildings use overhead air
distribution systems (as opposed to the
underfloor air distribution system in the
Courthouse). There are no savings in the

Office Building models associated with
increased zone air temperatures.

As with the Courthouse, the baseline heating and
cooling plants in the Office Building models atre
assumed to meet the minimum ASHRAE
performance requirements. For the cooling plant,
the GSA reference includes two 330-ton water-
cooled centrifugal chillers and one 135-ton water-
cooled screw chiller, as compared to two 397.5-ton
centrifugal chillers in the ASHRAE case. This
results in different load management strategies
between the two cases, which are reflected in the
energy model.

Opverall, the minimal facade renovation baseline
has a calculated annual energy use of 49,200
BTU/GSF/year. Using the ASHRAE Energy Cost
Budget Method, the building’s annual energy cost
was calculated to be 14.4 percent less than a “code
compliant” energy model that meets the minimal
requirements of ASHRAE 90.1-1999. This results
in 2 LEED energy points using the “Existing
Buildings” point scale. For the purposes of the
study, all of the “minimal facade” Office Building
scenarios have added additional EEMs in order to
achieve 3, 5, or 7 energy points respectively, as
shown in Table EA1-2.

The full facade renovation baseline has a calculated
annual energy use of 47,600 BTU/GSF/year. The
lower energy use is primarily attributable to the
reduced area of glazing in the full facade scenario
(40 percent of the overall wall area vs. 60 percent
in the minimal facade case). Using the Energy Cost
Budget Method, the building’s annual energy cost
was calculated to be 18 percent less than the 90.1
model. This results in 3 LEED energy points using
the “Existing Buildings” point scale. For the
purposes of the study, all of the “full facade”
Office Building scenarios have added additional
EEMs in order to achieve 5 or 8 energy points
respectively, as shown in Table EA1-2.

GSA LEED COST STUDY

76



Section 2: Individual LEED Credit Reviews

Table EA1-2
Additional Energy Efficiency Measures (EEMs) to Earn Three to Eight Energy Points (Office Building)
Energy Efficiency Measures Included (Marked 'X')
0.54 0.49 VFD Cc02
Imprvmnt 1.0 Mod 0.54 kw/ton | kw/ton | Cooling Sensor
LEED LEED over watts/SF | Daylight Occ Prem Eff| Cond kwi/ton | Chiller | Chiller | Tower | Energy | Control
Case | Rating | Points | ASHRAE | lighting | dimming | Sensors | Motors Boiler Chiller | w/VFD w/VFD Fans |Recovery| of O.A.
Ref. - 2 14.4%
min. fac.
Ref.
full fac. o 3 18.0%
1B | Gertified | 3 17.7% X
min. fac.
2B | Certified| 5 25.6% X X X X
ull fac.
3B | Siver | 5 27.2% X X X X
min. fac.
4B | siver 8 4M.7% X X X X X X X X
ull fac.
5B 1 Goid 7 35.4% X X X X X X X X
min. fac.
SB 1 Gold 8 41.7% X X X X X X X X
Office Building EEMs efficiency boilers of the baseline (3,800,000

The majority of the EEMs defined for the Office
Building scenarios are the same as those defined
for the Courthouse. A description of the cost
impact assumptions for the individual EEMs
follows:

e Reduced Lighting Power Density in offices,
(1.0 watts/SF) — As noted in the Courthouse
descriptions, this measure is not expected to
add cost to the project.

e Daylight dimming systems at perimeter offices
(both private offices and open office areas) —
Cost premiums are defined for dimmable
ballasts, daylight sensors, and local controllers
used in the dimming system.

e Occupancy Sensor controls for lighting in all
enclosed offices and conference rooms — Cost
premiums are defined for wall mounted
sensors, and where applicable, for ceiling
mounted occupancy/daylight sensors.

e Premium efficiency motors — Cost premiums
are defined for pump and fan motors.

¢ Modulating condensing boilers (93 percent
nominal efficiency) — Cost premiums are
defined to upgrade from the two standard

BTU/h each) to four condensing boilers
(2,000,000 BTU/h each).

High-efficiency chillers (0.54 kw/ton) — Cost
premiums are defined to upgrade the two 330-
ton centrifugal chillers. This chiller scenario is
used only in Case 2B (full facade renovation).
High-efficiency chillers (0.54 kw/ton) with
variable frequency drives — Cost premiums are
defined to upgrade the two 330-ton
centrifugal chillers. This chiller scenario is
used only in Case 3B (minimal facade
renovation).

High-efficiency chillers (0.49 kw/ton) with
variable frequency drives — Cost premiums are
defined to upgrade the two 330-ton
centrifugal chillers. This chiller scenario is
used in Cases 4B and 6B (full facade
renovation) and in Case 5B (minimal facade
renovation).

Variable frequency drive cooling tower fans —
No cost premium was identified for this
measure.

Energy recovery — Cost premiums are defined
to add enthalpy wheel heat recovery units.
The units are sized for a total of 29,500 cfm
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of outside air. The costs include additional
ducting to the units and additional BMS
controls.

e (Carbon dioxide sensors to modulate outside
air based on occupancy in the conference
rooms and office spaces — Cost premiums are
defined for CO; sensors, for sensor tie-ins to
the BMS, and for additional controls
programming.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
1 Energy Point

No identified cost premiums.

3 Energy Points

Total Credit COSt.ovvereverieeienreereeerreeeeereens $151,262
Cost Impact ($/GSFE)...cccuvevvececineancen. $0.58/GSF
Cost IMPAact (%0)...ceeverremreeererererreenenenenns 0.26%
5 Energy Points

Total Credit COSt.eovernuerieeeeeeereeereeereeeeeens $756,101
Cost Impact ($/GSFE)...ccocuvevvevecireaneen. $2.89/GSF
Cost Impact (%0)...cccvvirciiiniiiiiiiiicicine, 1.32%

Office Building (Modernization, 306,600 GSF)
Minimal Facade Renovation

3 Energy Points

No identified cost premiums.

5 Energy Points

Total Credit COSt.evveveverieeieeeereeeeeeeeereens $357,775
Cost Impact ($/GSF)...cccuvevveeercencancen. $1.17/GSF
Cost Impact (%0)..c..cocuvecrvecrvenemviiiiieicicianee 0.91%
7 Energy Points

Total Credit COSt.eovernuerrieeieeeereeereeeeeereens $941,426
Cost Impact ($/GSF)...c.ccovvvivcrcrnn. $3.07/GSF
Cost Impact (%0)...cccovuvircviiiniiiiiiiiciciine, 2.39%

Office Building (Modemization, 306,600 GSF)

Full Facade Renovation

5 Energy Points

Total Credit COSt..ciiviierirereririerenrerenenes $243,508
Cost Impact ($/GSE) ..o, $0.79/GSF
Cost Impact (%0) cccvvrvviivrieiiciiciiieines 0.62%
8 Energy Points

Total Credit COSturreerinireereieieieeeeieienene $941,426
Cost Impact ($/GSF) ..covveverncrernnen. $3.07/GSF
Cost Impact (%0) ..ccovvevveivirieiciiciiiciinens 2.33%

Additional Considerations

In most high-performance buildings, the additional
costs that may be incurred for load-reduction
strategies (e.g., better glazings, more insulation,
more efficient lighting) can be offset in full or in
part by reductions in the size of the HVAC
equipment and components (chillers, boilers, ducts,
pipes, motors, etc.). While this is a key cost control
strategy for green buildings, savings of this type are
not specifically reflected in the study. This is
primarily because a number of load reduction
measures are already included in the reference
buildings that meet GSA’s energy use targets. The
HVAC equipment in the reference models is
therefore assumed to be “right-sized” to the
reduced loads. The additional load reduction
strategies simulated for the study (i.e., lower
lighting power density, lighting controls, and heat
recovery) were calculated to have only a small
additional downsizing effect on the building HVAC
systems. For the purposes of the study, it was
decided to conservatively assume no additional
downsizing. In actual GSA projects, it is expected
that all load reduction measures will be considered
in tandem when determining HVAC system sizes,
to take full advantage of the downsizing
opportunities.
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Synergistic Credits

Item SN-3 (Courthouse) of Section 3 reviews the
cost implications of earning Credit EA-1 in
conjunction with Credit EQ-1 (Carbon Dioxide
Monitoring). Similarly, Items SN-1A through SN-
1D (Office Building) of Section 3 review the cost
implications of earning Credit EA-1 in conjunction
with Credit EQ-1 in the Office Building scenarios.

There are also synergies between Credit EA-1 and
Credit EA-2 (Renewable Energy). Any on-site
renewable energy production that applies toward
Credit EA-2 (e.g,, electricity generated from
photovoltaic panels or wind turbines) can also be
deducted from a building’s regulated energy use in
the EA-1 calculations. Thus, in cases where
renewable energy systems are installed to earn a
point under Credit EA-2 (scenario 6A of the
Courthouse models and scenarios 5B and 6B of the
Office Building), an additional point is also earned
under Credit EA-1.

Supporting Calculations

Appendix I provides a detailed description of the
DOE-2 computer energy simulations developed
for the Courthouse. The appendix also includes the
Energy Cost Budget forms for each of the
Courthouse energy point scenarios (i.e., 1 point, 3
points, and 5 points).

Appendix | provides a detailed description of the
DOE-2 computer energy simulations developed
for the Office Building (both the minimal facade
and full fagade renovation variants). The appendix
includes the Energy Cost Budget forms for each of
the Office Building energy point scenarios (i.e., 3
points, 5 points, 7 points, and 8 points).
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LEED® Credit EA-2:
Renewable Energy

Intent:

Encourage and recognize increasing levels of on-
site renewable energy self supply in order to
reduce environmental impacts associated with
fossil fuel energy use.

Requirement:

Supply at least 5% of the building’s total energy
use (as expressed as a fraction of annual energy
cost) through the use of on-site renewable
energy systems.

(1 point)

Supply at least 10% of the building’s total energy
use (as expressed as a fraction of annual energy
cost) through the use of on-site renewable
energy systems.

(1 additional point)

Supply at least 20% of the building’s total energy
use (as expressed as a fraction of annual energy
cost) through the use of on-site renewable
energy systems.

(1 additional point)

Cost Impact =5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The LEED 2.1 Reference Guide emphasizes that
this credit is targeted to on-site renewable energy
systems that convert energy from sun, wind, or
biomass into usable energy. Systems that would
likely be considered for GSA projects include:

e Photovoltaics (building-integrated, roof
mounted, ot site mounted); and

e Wind turbines.

Systems that were not deemed likely for typical
GSA buildings for cost or practicality purposes
include:

e High-temperature solar;
e Geothermal energy;

e Biomass; and

e Bio-gas.

The LEED 2.1 Reference Guide notes that passive
solar design, solar hot water heating, ground-
source heat pumps, and daylighting do 7o# qualify
for points under this credit, because they do not

generate power. These strategies are accounted for
in Credit EA-1.

Basis for Cost Assumption

Using the computer energy modeling results and
Energy Cost Budget forms from Credit EA-1, the
annual regulated energy costs for the Courthouse
and Office Building are used to define the annual
kilowatt-hour production required to meet the 5
percent LEED threshold (1 point). From these
target numbers, cost estimates ate defined for roof-
mounted photovoltaic (PV) systems as follows:

Courthonse (used only in Scenario 6A)

A monoctrystalline PV panel array of 6,000 square
feet (60 kW peak) is installed on a mounting
structure on the upper building roof. The PV
system is utility grid connected without battery
back-up or generator. The cost includes all system
components including inverters, disconnects,
witing/conduit, and a data acquisition system.

Office Building, Minimum Facade Renovation
(used only in Scenario 5B)

A monoctystalline PV panel array of 6,750 squate
feet (67.5 kW peak) is installed on the upper roof.
The system components are similar to those
defined for the Courthouse model.

Office Building, Full Facade Renovation
(used only in Scenario 6B)

A monoctystalline PV panel array of 6,200 squate
feet (62 kW peak) is installed on the upper roof.
The system components are similar to those
defined for the Courthouse model.

GSA LEED COST STUDY

80



Section 2: Individual LEED Credit Reviews

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.evvvvrereirireeeerieieeeieens $787,586
Cost Impact ($/GSF)...ccvvvvrererrcrnnn. $3.01/GSF
Cost Impact (%0)....cccvecrviervieriiiiiiiiiiinines 1.37%

Office Building (Modemization, 306,600 GSF)

Minimal Facade Renovation

Total Credit COSt .vovvvevererererererererererererenes $956,912
Cost Impact ($/GSF)...c.cccvvviuvcrcrnn. $3.12/GSF
Cost IMPACt (Y0).ceveermeriureeeeerernerreeenenenneen. 2.43%

Full Facade Renovation

Total Credit COSt.eoverruerieeeeeeereeereeeeeaeeens $881,282
Cost Impact ($/GSF)...cccevvvvvvcrcrnen. $2.87/GSF
Cost Impact (%0)..ccccvvecuvieriiiieiiiiiciciinines 2.18%

Additional Considerations

There is an inherent relationship between this
credit and Credit EA-1 (Optimize Energy
Performance). By lowering the overall energy use
of the building (the goal of EA-1), the required
amount of renewable power to achieve this credit
is also reduced. Since energy conservation
measures are typically less costly than renewable
power (on a cost-per-kilowatt-hour basis) it is
important to implement measures that reduce a
building’s energy use first and then size the
renewable energy system accordingly.

Additional synergies between Credit EA-2 and EA-
1 are reviewed below.

Synergistic Credits

Any on-site renewable energy production that
applies toward Credit EA-2 can also be deducted
from a building’s regulated energy use in the EA-1
calculations. Thus, in the Courthouse and Office
Building scenatios whete the photovoltaic systems
are installed to earn a point, an additional point is
also earned under Credit EA-1.

Item SN-2 (Courthouse) of Section 3 reviews the
cost implications of earning Credit EA-2 in
conjunction with Credit S§-6.1 (Stormwater
Management, Rate and Quantity) and Credit SS-7.2
(Heat Island Reduction, Roof). Credit EA-2 is
included in this scenario only because of the roof
areas involved (the required areas for the green
roof and PV panel array are too large to fit on the
upper roof — the lower roof above the first floor
entry is therefore converted to a green roof as
well).
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LEED® Credit EA-3:
Additional Commissioning

Intent:

Verify and ensure that the entire building is
designed, constructed, and calibrated to operate
as intended.

Requirement:

In addition to the Fundamental Building
Commissioning prerequisite, implement or have
a contract in place to implement the following
additional commissioning tasks:

e A commissioning authority independent of
the design team shall conduct a review of
the design prior to the construction
documents phase.

e Anindependent commissioning authority
shall conduct a review of the construction
documents near completion of the
construction documents development and
prior to issuing the contract documents for
construction.

e Anindependent commissioning authority
shall review the contractor submittals
relative to systems being commissioned.

e Provide the owner with a single manual that
contains the information required for re-
commissioning building systems

e Have a contract in place to review building
operation with O&M staff, including a plan
for resolution of outstanding
commissioning related issues within one
year after construction completion date.

(1 point)

Cost Impact =1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As noted under EA Prerequisite 1, GSA has
developed a total building commissioning process
that is consistent with the LEED prerequisite and
Additional Commissioning requirements. On GSA
projects, the commissioning authority is typically
part of (or a subcontractor to) a Construction
Management firm not affiliated with the design/
delivery team, thus qualifying them as third party
agents. The commissioning authority’s
responsibilities include the following tasks, which
encompass (and in some cases surpass) the LEED
credit requirements:

e Reviewing design concepts and providing cost
estimates of the preferred design concept

e DParticipating in Interdisciplinary Design Team
Review meetings to assure adequate due
diligence coordination and quality control
checks of drawings and specifications

e Providing periodic design reviews to verify
that proposed systems and design features
meet the performance and quality goals of the
project

e Reviewing design development submissions
for owner’s expectations, code compliance,
and constructability

e Participating in Program Review Workshops
to identify specification issues, manufacturer’s
testing requirements, construction
testing/inspection, turnover procedures,
certification requirements, and use of
operation and maintenance setvice contracts

e Reviewing construction document
submissions for owner’s expectations, code
compliance, and constructability

e Reviewing and approving/rejecting all
required shop drawings and
product/equipment submittals

e Reviewing each contract modification against
established program goals

In addition, GSA Project Managers (in
coordination with a commissioning authority)
typically initiate service contracts with equipment
manufacturers or contractors to help operate and
maintain the building equipment during the
building’s first year of service. During that time,
the service contract personnel train the operating
staff on the design intent of the building systems,
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and on running the systems in all modes of
operation. After the first year of operational
supportt, the architect/engineer(s) and
contractor/manufacturer(s) are under contract to
provide recommissioning of selected building
systems and additional training of the operating
staff (if needed). GSA also plans to require a
recommissioning management manual from their
commissioning authorities along with their
commissioning reports.

GSA routinely conducts Post-Occupancy
Evaluations (POE), also known as Facility
Performance Evaluations (FPE), on major new
construction and renovation projects. For practical
reasons, the GSA Project Manager or a consultant
independent of the original delivery team and
commissioning authority performs the FPE.
Currently, GSA is developing a Web-based tool to
facilitate the FPE process.

Basis for Cost Assumption

GSA considers total building commissioning to be
a project requirement independent of LEED. As
such, there is no LEED-related premium
associated with this credit or for EA Prerequisite 1,
Fundamental Building Systems Commissioning.

The cost level associated with the Additional
Commissioning credit is estimated to be $0.10—
$0.15/GSF for projects of the scale and complexity
of the Courthouse and Office building models.
GSA’s total building commissioning fees are
assumed to be slightly higher than this, as GSA’s
commissioning scope is more comprehensive than
the LEED requirements.

Additional commissioning cost information is
included under EA Prerequisite 1, Fundamental
Building Systems Commissioning, and in Section 4
of this report.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

The tasks defined in EA Prerequisite 1,
Fundamental Building Systems Commissioning, are
also included in GSA’s total building
commissioning process. For the purposes of this
study, however, no synergistic cost impacts apply.
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LEED® Credit EA-4:
Ozone Depletion

Intent:

Reduce ozone depletion and support early
compliance with the Montreal Protocol.

Requirements:

Install base building level HVAC and
refrigeration equipment and fire suppression
systems that do not contain HCFC’s or Halons.

(1 point)

Cost Impact: Not Applicable

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(nocost)  psblesvgs  (<50K)  (50-150K)  (>150K)
»

»

Practical Applications

Achieving this credit will primarily require the
selection of HVAC equipment with zero ozone
depletion potential. Options include the following:

e Vapor compression chillers with HFC
refrigerants (e.g., 134a, 407¢)
e Absorption chillers

e DPackaged direct-expansion (DX) equipment
with HFC refrigerants (e.g., 410a)

The U.S. Green Building Council has determined
that small HVAC units used to cool equipment
support rooms, such as computer, telephone, and
data rooms, are not considered part of the “base
building” system and are not subject to the
requirements of this credit. The capacity of this
ancillary equipment must represent less than 15
percent of the total installed HVAC capacity of the
building.

In general, it is assumed that GSA projects do not
involve base building refrigeration systems. In
addition, GSA’s P100 notes that clean agent fire
extinguishing systems (including Halon systems)
cannot be installed in new construction or
renovation projects.

Basis for Cost Assumption

GSA’s P100 defines acceptable HVAC refrigerants
through the EPA’s Significant New Alternatives
Policy (SNAP), which was established to address
Section 612 of the Clean Air Act (Stratospheric
Ozone Protection). The SNAP refrigerant
alternatives include HCFC-123 and HCFC-22
(among other HCFC options), which do not
qualify under the LEED credit criteria.

Because GSA does not exclude the use of SNAP-
compliant HCFCs, Credit EA-4 is not included in
any of the Courthouse or Office Building
scenarios. In actual projects, however, it is possible
that the installed HVAC equipment will comply
with the credit requirements.

Vapor compression chillers using HFC refrigerants
can typically be purchased with minimal or no cost
impact compared to HCFC chillers at similar
performance levels. With smaller equipment (e.g.,
heat pumps) there are currently limited options for
products that utilize HFCs. Costs for this type of
equipment can be moderately more expensive than
standard products that use HCFCs (e.g., R-22).

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not applicable.

Office Building (Modernization, 306,600 GSF)

The credit is not applicable.
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Additional Considerations

Currently, the most efficient vapor compression
chillers utilize HCFC refrigerants. In some
projects, the pursuit of non-ozone-depleting
equipment may therefore limit the building’s
overall energy efficiency and result in a point
tradeoff in the project’s LEED rating. This issue

should be reviewed on a project-by-project basis.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EA-5:
Measurement
and Verification

Intent:

Provide for the ongoing accountability and
optimization of building energy and water
consumption performance over time.

Requirement:
Install continuous metering equipment for the
following end-uses:
e Lighting systems and controls
e Constant and variable motor loads
e  Variable frequency drive (VFD) operation
e  Chiller efficiency at variable loads (kW /ton)
e Cooling load
e Air and water economizer and heat
recovery cycles
e Air distribution static pressures and
ventilation air volumes
e Boiler efficiencies
e Building-related process energy systems and
equipment
e Indoor water risers and outdoor irrigation
systems
Develop a Measurement and Verification plan
that incorporates the monitoring information
from the above end-uses and is consistent with
Option B,C or D of the 2001 International
Performance Measurement & 1 erification Protocol
(IPMV/P) Volume 1: Concepts and Options for
Determining Energy and Water Savings.

(1 point)
]

Cost Impact =4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(nocost)  psblesvgs  (<50K)  (50-150K)  (>150K)
»

»

Practical Applications

GSA’s P100 lists a minimum number of control
and monitoring points that are required for
installed HVAC equipment. In addition, P100
notes that building automation systems (BAS) are
required for all projects over 100,000 square feet.
Because of these baseline requirements, the
additional measures needed to comply with this
credit will typically involve:

e Additional meters and/or panels to fully
monitor the building systems listed in the
credit requirement

o Additional BAS tie-ins for the new meters and
panels

e Additional trend log programming for the
BAS system

In addition, the design teams will need to develop a
Measurement and Verification (M&V) Plan, based
on the referenced IPMVDP Standard, that includes:

e A listing of systems and equipment to be
monitored

e A definition of building baseline energy
performance

¢ A methodology to verify projected savings

e Suggested procedures for system/equipment
corrections.

The M&V Plan is considered a project soft cost,
and is addressed in Section Four of this report.

Basis for Cost Assumption

For both the Courthouse and Office Building
models, additional metering equipment is
identified, above and beyond GSA requirements,
to meet the credit critetia. The equipment includes:

e Lighting panel meters at all tenant lighting
panels

e  Gas flow meters at supply lines feeding the
boilers

e Receptacle panel meters at all tenant
receptacle panels

o  Domestic water flow meters

In addition, cost premiums are included for tie-ins
from the new meters to the BAS system. BAS tie-
in costs are also defined for the building chiller
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amp meters, and for the flow meters for the
cooling tower make-up water (these meters are
assumed to be in the Reference Building costs). A
trend log programming cost is also defined based
on the more extensive metering.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt .ovvriviiriereriereiererereerenan $107,058
Cost Impact ($/GSF)...c.cvvvvevcrncrnn. $0.41/GSF
Cost Impact (%0)..cccevecivieriieiiiiicicieiiiines 0.19%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt.eovernuerrieeeeeeereeereeeeeereens $121,980
Cost Impact ($/GSF)...c.ccuvvviuvcicrnnn. $0.40/GSF
Cost Impact (%), Min. Facade.................... 0.31%
Cost Impact (%), Full Facade...................... 0.30%

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EA-6:
Green Power

Intent:

Encourage the development and use of grid
source, renewable energy technologies on a net
zero pollution basis.

Requirement:

Provide at least 50% of the buildings electricity
from renewable sources by engaging in at least a
two-year renewable energy contract. Renewable
sources are as defined by the Center for
Resource Solutions (CRS) Green-e products
certification requirements.

(1 point)

Cost Impact: Not Applicable

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

Green power, as defined by the referenced Green-e
program, is electricity that meets the following
standards:

e One or more of the following renewable
resources generates at least 50 percent of the
electricity: solar electric, wind, geothermal,
biomass, small hydro facilities, or certified
low-impact hydro facilities.

e Ifa portion of the electricity is nonrenewable,
the air emissions to produce the power are
equal to or lower than those produced by
conventional electricity generation.

e There are no specific purchases of nuclear
power.

e The product meets the Green-e new
renewable requirement (i.e., the renewable
generation facility must have come on-line

after 1997 or 1998, depending on the
location).

Green-e certified power is available in some parts
of the United States through local utility companies
or competitive electricity service providers. In
these areas, green power is purchased through a
contract between the building owner or manager
and the green power supplier.

In areas where green power is not available
through these means, users can purchase Tradable
Renewable Certificates (TRCs), also referred to as
“oreen tags” or “renewable energy certificates.”
TRCs can be structured as a “lump sum” one-time
purchase, based on the projected energy use of a
facility. The purchase of a TRC by an electricity
user covers the additional costs to displace fossil
fuel energy with renewable energy. TRCs do not
involve changes with the local utility company or
electricity service provider.

While the costs for green power vary based on the
supplier, location, and quantity purchased, the
premiums generally range from 1.25-2.5
cents/kWh. For multiyear contracts or very large
purchases (e.g., greater than 8,000 MWh/year), the
cost premium per kWh may be as low as 1 cent.

Basis for Cost Assumption

Although GSA does purchase green power for
some of its facilities, the determination is made by
regional managers on a case-by-case basis. Overall,
the credit was considered an operational issue
(rather than a construction cost issue) outside the
scope of this study. Credit EA-6 has not been
included in any of the Courthouse or Office
Building scenatios.

For reference purposes, calculations were
performed to estimate the costs of achieving this
credit for the Courthouse and Office Building
models, using an assumed green power premium of
$0.02/kWh. The premiums ranged from
approximately $24,000 to $32,000, depending on
the calculated energy use of the building (see
Additional Considerations below).
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not applicable.

Office Building (Modemization, 306,600 GSF)

The credit is not applicable.

Additional Considerations

There is an inherent relationship between this
credit and Credit EA-1 (Optimize Energy
Performance). By lowering the overall energy use
of the building (the goal of EA-1), the required
amount of green power to purchase to achieve this
credit is also reduced.

Synergistic Credits

None identified (with construction cost impacts).

GSA LEED COST STUDY

89



Section 2: Individual LEED Credit Reviews

LEED® MR Prerequisite 1:
Storage & Collection of
Recyclables

Intent

Facilitate the reduction of waste generated by
building occupants that is hauled to and
disposed of in landfills.

Requirement

Provide an easily accessible area that serves the
entire building and is dedicated to the separation,
collection and storage of materials for recycling
including (at a minimum) paper, corrugated
cardboard, glass, plastics, and metals.

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

To achieve the prerequisite, design teams need to
provide dedicated areas in a building for sorting,
storing, and collecting recyclables. While the
LEED program does not mandate minimum
recycling storage areas, design teams must
demonstrate that the areas provided are large
enough to handle the recycling material volumes
anticipated from the building occupants. The
LEED 2.1 Reference Guide also provides recycling
area guidelines based on an ordinance from the city
of Seattle. An area of at least 500 square feet, for
instance, is recommended for buildings over
200,000 square feet in area (such as the Courthouse
and Office Building models used in this study).

Opverall, design teams and building
owners/building managers need to consider:

e How recyclables will be collected from
individuals on the various floors of a building
(e.g., bins at each desk and bins in central

locations such as pantries, lounges, and
cafeterias)

e How often recyclables will be collected from
each floor

e Where recyclables will be collected and stored
prior to pick-ups

¢ How frequent the recyclables will be hauled
based on municipal recycling programs and
private recycling haulers

These considerations will typically determine the

areas required for an effective recycling program.

Basis for Cost Assumption

GSA’s P100 requires trash rooms adjacent to
loading docks or service entrances that are
adequately sized for three days’ worth of trash, and
for sorting paper, glass, and metals for recycling.
To meet the LEED criteria, corrugated cardboard
and plastics also need to be included. For the
purposes of this study, it is assumed that these
additional materials can be accommodated in GSA
projects at no additional cost.

P100 also requires that project teams analyze the
refuse removal, and recycled materials storage and
removal, of their proposed building. This satisfies
the LEED requirement for project teams to justify
the square footage of the recycling areas provided.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).

GSA LEED COST STUDY

90



Section 2: Individual LEED Credit Reviews

LEED® Credit MR-1.1:
Building Reuse

Intent

Extend the life cycle of existing building stock,
conserve resources, retain cultural resources,
reduce waste and reduce environmental impacts
of new buildings as they relate to materials
manufacturing and transport.

Requirement

Maintain at least 75% of existing building
structure and shell (exterior skin and framing,
excluding window assemblies and non-structural
roofing material).

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

This credit is targeted toward projects that are
reusing, restoring, or renovating an existing
building. The major consideration will typically be
whether 75 percent of the structure and shell can
be retained. If a GSA modernization or renovation
project involves facade recladding, or significant
demolition to accommodate new additions, the 75
percent preservation criteria may not be viable.

Basis for Cost Assumption

The decision to renovate an existing building
(versus new construction) is outside the scope of
this study. However, many GSA projects do
involve building renovation, and in these cases it is
assumed that this credit can often be achieved.
The extent of building preservation will likely be
determined by the functional requirements of each
project; i.e., the LEED objectives would not
typically override these criteria, although they

might influence the process. Because of these
assumptions, there is no cost premium assumed for
earning this credit.

Credit MR-1.1 only applies to the Office Building
modernization model. It is only included in the
“minimal facade renovation” scenarios, because the
“full facade renovation” scenatios involve removal

of a significant percentage of the existing building
shell.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
The credit is not applicable.

Office Building (Modernization, 306,600 GSF)
Minimal Facade Renovation

No identified cost premiums.

Full Facade Renovation

The credit is not applicable.

Additional Considerations

In those cases where a project reuses a portion of
an existing building (but not enough to merit a
point under this credit), the project may apply the
tonnage of reused building toward Credit MR-2
(Construction Waste Management). The building
materials have, in essence, been diverted from the
landfill.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit MR-1.2:
Building Reuse

Intent

Extend the life cycle of existing building stock,
consetrve resources, retain cultural resources,
reduce waste and reduce environmental impacts
of new buildings as they relate to materials
manufacturing and transport.

Requirement

Maintain an additional 25% (100% total) of
existing building structure and shell (exterior skin
and framing, excluding window assemblies and
non-structural roofing material).

(1 point)

Cost Impact = 2

1 7% 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit is targeted toward projects that are
reusing, restoring, or renovating an existing
building. The major consideration will typically be
whether 100 percent of the structure and shell can
be retained. If a GSA modernization ot renovation
project involves fagade recladding, or demolition to
accommodate new additions, the 100 percent
preservation criteria will not be viable.

Basis for Cost Assumption

The decision to renovate an existing building
(versus new construction) is outside the scope of
this study. However, many GSA projects do
involve building renovation, and in these cases it is
assumed that this credit can sometimes be
achieved. The extent of building preservation will
likely be determined by the functional requirements
of each project; i.c., the LEED objectives would

not typically override these criteria, although they
might influence the process. Because of these
assumptions, there is no cost premium assumed for
earning this credit.

Credit MR-1.2 only applies to the Office Building
modernization model. It is only included in the
“minimal facade renovation” scenarios because the
“full facade renovation” scenarios involve removal

of a significant percentage of the existing building
shell.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
The credit is not applicable.

Office Building (Modemization, 306,600 GSF)
Minimal Facade Renovation

No identified cost premiums.

Full Facade Renovation

The credit is not applicable.

Additional Considerations

In those cases where a project reuses a portion of
an existing building (but not enough to merit a
point under this credit or Credit MR-1.1), the
project may apply the tonnage of reused building
toward Credit MR-2 (Construction Waste
Management). The building materials have, in
essence, been diverted from the landfill.

Synergistic Credits

None identified (with construction cost impacts).
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LEED" Credit MR-1.3:
Building Reuse

Intent

Extend the life cycle of existing building stock,
conserve resources, retain cultural resources,
reduce waste, and reduce environmental impacts
of new buildings as they relate to materials
manufacturing and transport.

Requirement

Maintain 100% of existing building structure and
shell (exterior skin and framing, excluding
window assemblies and non-structural roofing
material) AND at least 50% of non-shell areas
(interior walls, doors, floor coverings and ceiling
systems).

(1 point)

Cost Impact: Not Applicable

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit is considered unlikely for most GSA
modernization projects, which involve significant
removal of existing interior partitions and finishes.
The only GSA projects that could potentially earn
this credit are restorations of historical landmarks.
Since restoration projects are relatively rare, the
credit is generally considered not applicable.

Basis for Cost Assumption

Neither the Courthouse nor the Office Building
modernization scenarios qualify for this credit.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not applicable.

Office Building (Modemization, 306,600 GSF)
The credit is not applicable.

Additional Considerations

In those cases where a project reuses a portion of
an existing building (but not enough to merit a
point under this credit or Credits MR-1.1 and MR-
1.2), the project may apply the tonnage of reused
building toward Credit MR-2 (Construction Waste
Management). The building materials have, in
essence, been diverted from the landfill.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit MR-2.1:
Construction Waste
Management, 50%

Intent

Divert construction, demolition, and land
clearing debris from landfill disposal. Redirect
recyclable material back to the manufacturing
process. Redirect reusable materials to
appropriate sites.

Requirement

Develop and implement a waste management
plan, quantifying material diversion goals.
Recycle and/or salvage at least 50% of
construction, demolition and land clearing waste.
Calculations can be done by weight or volume
but must be consistent throughout.

(1 point)

Cost Impact=2, 3, or 4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

This credit requires actions by both the design
team and construction contractors. The design
team develops a Construction Waste Management
(CWM) specification, which is included in the
construction documents. A CWM specification
defines the overall project goals (e.g., 50 percent
recycling/salvage), lists the requirements of the
CWM Plan (to be developed and issued by the
General Contractor or Construction Manager), and
identifies the scope of tracking and documentation
for CWM activities!.

1 Soft costs associated with developing “green”
specifications on LEED projects are addressed in
Section 4 of this report.

In response to the CWM specifications, the
General Contractor (GC) or Construction Manager
(CM) initially develops a formal CWM plan, which
is submitted to the owner’s representative or
design team for approval prior to construction.
The CWM plan lists the materials to be recycled
and describes the process by which they will be
sorted, hauled, and documented. Typically the GC
or CM will either manage the waste recycling effort
themselves or employ an independent waste
management company to handle the sorting,
hauling, and documentation tasks.

The degree of difficulty to achieve the 50 percent
waste recycling goal can vary based on a number of
factors, including:

e The project scope (i.e., Is demolition or land
clearing involved? Does the demolition
involve removal of hazardous materials?)

e The project site (i.e., Is there enough site area
to accommodate multiple dumpsters for on-
site sorting, or must sorting occur off-site?)

e The experience level and standard practices of
the construction/demolition contractors

e The local landfill tipping fees (i.e., Is it more
cost effective to recycle waste than to send it
to a landfill?)

e The regional recycling infrastructure

e The local laws related to
construction/demolition waste recycling

Because of these variables, the costs associated
with construction waste recycling are likely to vary
considerably across GSA’s range of projects. In
some areas, CWM practices may be considered
standard practice, and the costs for CWM may be
negligible. In other situations, cost premiums may
be paid for: 1) additional labor to sort the
recyclable materials; 2) rentals for additional
dumpsters on the site; 3) additional transport fees
to send materials to regional recycling facilities (as
opposed to local landfills); and 4) increased
administration fees for the GC or CM.

Basis for Cost Assumption

In the Courthouse model, different assumptions
have been used in the “low cost” and “high cost”
scenarios. The low-cost scenarios assume that no
additional fees are requited to achieve the 50
percent recycling threshold. In the high-cost
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scenarios, a $30,000 increase is included in the
project’s General Conditions to cover additional
labor, expenses, and administration.

In the Office Building model, increases to the
General Conditions costs have been included in
both the “minimal facade renovation” and “full
facade renovation” scenatios!. The fee increases
($60,000 for the minimal facade cases and $75,000
in the full fagade cases) are higher than those
predicted for the Courthouse building because of
the demolition involved and because of the phased
nature of the Office Building work.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
Low Cost

No identified cost premiums.

High Cost

Total Credit COSt.everuenireeeeeeeeeeeeereereeanen $31,658
Cost Impact ($/GSF)...c.ccovvvivcicunnn. $0.12/GSF
Cost IMPAct (Y0).ceveevmerevreeeeecmernerreeeneneneene 0.06%

Office Building (Modernization, 306,600 GSF)
Minimal Facade Renovation

Total Credit COSt eeverreeieeeeeeeeeeeseeeereanens $64,521
Cost Impact (§/GSF)...ccvvvvrercrcrnnn. $0.21/GSF
Cost Impact (%0)..c.cccveervieriicriiiiiiciiiiines 0.16%

Full Facade Renovation

Total Credit COSt .evevivviinerereeeeeeeereerveenees $80,651
Cost Impact ($/GSF)..ccvvvevenerrernnn. $0.26/GSF
Cost Impact (%0)..c..cocuvecrvecrvenemviiiiieicicianee 0.20%

I Because there is no “low cost” variant in the Office
Building scenarios, a “no cost” CWM option was
purposely not included.

Additional Considerations

In cases where a modernization project does not
qualify for Credits MR-1.1 - MR-1.3 (Building
Reuse), the project may apply the tonnage of
reused building toward Credit MR-2. The building
materials have, in essence, been diverted from the
landfill. In these cases, the 50 percent waste
reduction criteria may be achieved at no cost.

Synergistic Credits

Credit MR-2.2 (Construction Waste Management,
75 percent) is essentially a continuation of the
process and efforts defined for this credit. For the
purposes of this study, the Credit MR-2.2 analysis
defines the cost premiums above and beyond those
defined for this credit.

GSA LEED COST STUDY

95



Section 2: Individual LEED Credit Reviews

LEED® Credit MR-2.2:
Construction Waste
Management, 75%

Intent

Divert construction, demolition, and land
clearing debris from landfill disposal. Redirect
recyclable material back to the manufacturing
process. Redirect reusable materials to
appropriate sites.

Requirement

Develop and implement a waste management
plan, quantifying material diversion goals.
Recycle and/ ot salvage an additional 25%

(75% total) of construction, demolition and land
clearing waste. Calculations can be done by
weight or volume but must be consistent
throughout.

(1 point)

Cost Impact = 3*

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

* Assumes that Credit MR-2.1 is already being pursued,
with associated costs.

Practical Applications

This credit is an extension of Credit MR-2.1
(Construction Waste Management, 50 percent)
with a higher threshold requirement. The Practical
Applications section of Credit MR-2.1 describes
the typical range of Construction Waste
Management (CWM) tasks in LEED projects.

The likelihood of a project meeting the 75 percent
threshold depends primarily on the type and
quantity of recyclable waste generated on the site,
the degree of diligence by the contractors who sort
and collect the material, and the proximity of
recycling processors and haulers to the project site.

The 75 percent threshold may also require a higher
degree of oversight and coordination on the part of
the General Contractor or Construction Manager
to ensure that all significant opportunities to
recycle are acted upon.

As noted under Credit MR-2.1, the costs associated
with construction waste recycling are likely to vary
considerably across GSA’s range of projects.

While there is more likelihood that a cost premium
will be paid when pursuing the 75 percent recycling
threshold, it may still be possible in some projects
to earn the credit with no appreciable cost impact.

Basis for Cost Assumption

The cost premiums defined for this credit are above
and beyond those detined for Credit MR-2.1. For the
purposes of this study, the full costs to achieve 75
percent construction waste recycling are defined as
the costs from Credit MR-2.1 plus the costs
estimated for this credit.

In the Courthouse model, a $20,000 General
Conditions cost increase is included in the project
to cover additional labor, expenses, and
administration. This fee applies in both the “low
cost” and “high cost” Courthouse scenatios.

In the Office Building model, a $30,000 General
Conditions cost increase is included in the
“minimal facade renovation” scenarios. The 75
percent threshold is only assumed to be viable if
extensive recycling occurs during the demolition
phase, including recycling of mechanical/electrical
components (piping, ductwork, wire) and
salvage/recycling of heavy equipment (chillers,
boilers). The credit is not pursued in the full facade
renovation scenarios, on the assumption that the
concrete, masonty, or stone from the existing
facade may not be recyclable in some locations,
making the achievement of 75 percent recycling
unviable.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.coveeirireeeirieieerieiereenes $21,105
Cost Impact ($/GSF)...ccvvvvrererrcrnnn. $0.08/GSF
Cost Impact (%0)....cccvecrviervieriiiiiiiiiiinines 0.04%

Office Building (Modemization, 306,600 GSF)

Minimal Facade Renovation

Total Credit COSt .evervevrenerereeeeeeeereereennees $32,261
Cost Impact ($/GSF)...c.cccvvviuvcrcrnn. $0.11/GSF
Cost IMPact (%0).eeceeevereereererermereneineererenaenes 0.08%

Full Facade Renovation

The credit is not pursued.

Additional Considerations

In cases where a modernization project does not
qualify for Credits MR-1.1 - MR-1.3 (Building
Reuse), the project may apply the tonnage of
reused building toward Credit MR-2. The building
materials have, in essence, been diverted from the
landfill. In these cases, the 75 percent waste
reduction criteria may be achieved at limited or no
cost.

Synergistic Credits

Credit MR-2.1 (Construction Waste Management,
50 percent) reviews the cost impacts for achieving
50 percent recycling of construction and
demolition waste.
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LEED® Credit MR-3.1:
Resource Reuse, 5%

Intent

Reuse building materials and products in order
to reduce demand for virgin materials and to
reduce waste, thereby reducing impacts
associated with the extraction and processing of
virgin resources.

Requirement

Use salvaged, refurbished or reused materials,
products and furnishings for at least 5% of
building materials.

(1 point)
]

Cost Impact: Not Pursued

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

According to the LEED 2.1 Reference Guide, only
materials that have been purchased from salvaged,
refurbished, or reused material retailers qualify for
this credit (i.e., materials that have been salvaged
on site do not qualify). Typical refurbished
materials that might be considered for a GSA
project include the following:

e Wood flooring or paneling
e  Wood/metal doors and frames

e Furniture items

Of these three material types, refurbished systems
furniture is the one category that might approach
the credit’s 5 percent threshold; however, furniture
budgets are not included in most GSA
construction projects. For these reasons, this credit
has not been pursued in this study.

Basis for Cost Assumption

Furniture systems are not included in either the
Courthouse or Office Building budgets. The credit
is therefore not pursued.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
The credit is not pursued.
Office Building (Modernization, 306,600 GSF)

The credit is not pursued.

Additional Considerations

None identified.

Synergistic Credits

Credit MR-3.2 (Resource Reuse, 10 percent) is an
extension of this credit with a 10 percent threshold.
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LEED® Credit MR-3.2:
Resource Reuse, 10%

Intent

Reuse building materials and products in order
to reduce demand for virgin materials and to
reduce waste, thereby reducing impacts
associated with the extraction and processing of
virgin resources.

Requirement

Use salvaged, refurbished or reused materials,
products and furnishings for at least 10% of
building materials.

(1 point)
]

Cost Impact: Not Pursued

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As noted for Credit MR-3.1 (Resource Reuse, 5
percent), only materials that have been purchased
from salvaged, refurbished, or reused material
retailers qualify for this credit (i.e., materials that
have been salvaged on site do not qualify). Typical
refurbished materials that might be considered for
a GSA project include the following:

e Wood flooring or paneling
e Doors and frames
e Furniture items

Of these three material types, refurbished systems
furniture is the one category that might approach
the credit’s 10 percent threshold; however,
furniture budgets are not included in most GSA
construction projects. For these reasons, this credit
has not been pursued in this study.

Basis for Cost Assumption

Furniture systems are not included in either the
Courthouse or Office Building budgets. The credit
is therefore not pursued.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
The credit is not pursued.
Office Building (Modernization, 306,600 GSF)

The credit is not pursued.

Additional Considerations

None identified.

Synergistic Credits

Credit MR-3.1 (Resource Reuse, 5 percent) is the
first point that can be earned under Credit MR-3.
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LEED® Credit MR-4.1:
Recycled Content, 5%

Intent

Increase the demand for building products that
incorporate recycled content materials, therefore
reducing the impacts resulting from extraction
and processing of new virgin materials.

Requirement

Use materials with recycled content such that the
sum of post-consumer recycled content plus
one-half of the post-industrial content
constitutes at least 5% of the total value of the
materials in the project.

The value of the recycled content portion of a
material or furnishing shall be determined by
dividing the weight of recycled content in the
item by the total weight of all material in the
item, then multiplying the resulting percentage
by the total value of the item

Mechanical and electrical components shall not
be included in this calculation. Recycled content
materials shall be defined in accordance with the
federal Trade Commission document, Guidelines
Jor the use of Environmental Marketing Claims, 16
CFR 260.7 (¢), available at
www.ftc.gov/bep/grnrule/guides980427.htm.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As noted in GSA’s P100 standards, the Resource
Conservation and Recovery Act (RCRA) and
Executive Order 13101 require that federal

agencies buy recycled-content products designated
by the EPA. The EPA’s Comprehensive

Procurement Guidelines (CPG) identify a number
of available recycled-content materials, and
designate the minimum levels of recycled content
that should be specified. For construction
materials, CPG items include:

Building insulation products
Carpet (PET fiber)
Carpet cushion

Concrete containing coal fly ash or ground
granulated blast furnace slag

Consolidated and reprocessed latex paint
Floor tiles

Flowable fill

Laminated paperboard

e Patio blocks

e Shower and restroom dividers/partitions
e  Structural fiberboard

In addition to CPG-targeted materials, a number of
other commonly used building products
incorporate recycled content as standard industry
practice. Examples of these materials include:

e Steel (including structural shapes, cold formed
framing, reinforcing bar, doors and fames,
and most steel accessories)

e Mineral-fiber-based acoustical ceiling tiles

e Mineral-fiber-based, spray-applied
fireproofing

e Wood particleboard and medium density

tiberboard (mdf)
e  Gypsum wallboard (paper facings)

In many GSA projects, particularly steel-framed
buildings, achieving recycled content at the 5
percent threshold can be accomplished by
incorporating a number of the materials listed
above, most or all of which have no cost impact.

Reaching the 5 percent threshold in concrete or
wood framed buildings will typically be more
difficult. In these cases, additional recycled-content
materials will need to be incorporated, some of
which may limit finish options or impact project
costs. Examples of these additional materials
include recycled-content ceramic tiles, recycled-
content nylon carpets and carpet tiles, and
“synthetic” gypsum wallboard. Some of these items
are reviewed further under Credit MR-4.2
(Recycled Content, 10 percent).
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Basis for Cost Assumption

For both the Courthouse and Office Building
models, LEED calculations have been developed
to demonstrate that the 5 percent recycled-content
threshold can be achieved with no cost impact (See
“Supporting Calculations” below).

In the Courthouse model, different calculations are
used for the “low cost” and “high cost” scenarios.
In the low-cost options, the building’s steel
structure is assumed to contain 90 percent
recycled-content steel (60 percent post-consumer,
30 percent post-industrial). This high level of
recycled content is common for steel products
manufactured in “mini-mills,” which use an electric
arc furnace to produce new products primarily
from recovered steel scrap. The majority of
structural steel building products produced in the
United States contain steel from electric arc
furnaces. At 90 percent recycled content, the
structural steel alone surpasses the 5 percent
LEED credit threshold in the Courthouse model.

In the high-cost cases for the Courthouse, the
structural steel products are assumed to contain
only 30 percent recycled content (20 percent post-
consumer, 10 percent post-industrial), which
represents the overall average recycling rate for the
steel industry at large. The 30 percent assumption
is purposely conservative to account for situations
where steel may be coming from imported sources,
or where the information on recycled content is
unavailable or difficult to track. With the lower
recycled steel assumption, the Courthouse model
relies on additional recycled-content materials to
reach the 5 percent credit threshold. The materials
include additional steel products (decking,
reinforcing bar, doors, studs, raised flooring, ceiling
suspension grid, toilet partitions), flyash in
concrete, mineral fiber ceiling tiles, fiberglass
insulation, and spray-applied fireproofing. The
credit is still achieved with no cost premium.

In the Office Building model, different calculations
are used for the “minimal facade renovation” and
“full facade renovation” scenatios. In both cases,
the recycled-content materials are focused on
interior construction and finishes, as the building
structure already exists.

In the minimum fagade renovation, recycled
content is accounted for in a number of “industry

standard” materials: steel products (studs, ceiling
grid, toilet partitions, railings, etc.), gypsum
wallboard (paper facings), and wood particleboard
or mdf (millwork substrates). To reach the 5
percent threshold, however, at least one of three
major finish materials must be specified with high
recycled content: gypsum wallboard, mineral fiber
ceiling tiles, or carpet tiles. For the purposes of the
study, both the ceiling tile and carpet tile options
can be incorporated with no impact on project
costs (the reference budget assumes quality
materials for these items, therefore there is no cost
premium to specify high recycled-content options).
The calculations in the study use the high recycled-
content ceiling tiles.

The full facade renovation scenario employs a
similar approach. By including high-recycled-
content ceiling tiles with the other “standard”
recycled-content materials, the 5 percent threshold
is attained.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

Some recycled-content products, such as carpet
tiles, ceramic tiles, resilient flooring, or wall
coverings, are available in a limited set of styles,
colors, and sizes. Designers should familiarize
themselves with the product options early in the
design process to ensure that potential product
limitations do not conflict with the project’s overall
design goals. For competitive bidding purposes,
designers must also avoid selecting recycled-
content materials that are available from only one
manufacturer.

GSA LEED COST STUDY

101



Section 2: Individual LEED Credit Reviews

Synergistic Credits

On most projects, a number of the targeted
recycled-content materials will also apply to other
LEED credits. Examples include agrifiber
substrate board (strawboard) that can be
considered both a recycled and rapidly renewable
material, or recycled-content carpet tiles that also
meet the emission standards of Credit EQ-4.4
(Low-Emitting Materials, Carpet). Material
synergies are relatively common in LEED projects;
however, as in the case of the Courthouse and
Office Building models of this study, they may not
result in appreciable cost impacts.

Supporting Calculations

Tables MR4.1-1 and MR4.1-2 identify the
materials used to achieve this credit in the “low
cost” and “high cost” Courthouse scenatios,
respectively. LEED calculations demonstrate that
the 5 percent threshold is attained.

Tables MR4.1-3 and MR4.1-4 identify the
materials used to achieve this credit in the
“minimal facade renovation” and “full facade
renovation” Office Building scenarios, respectively.
LEED calculations demonstrate that the 5 percent
threshold is attained.

Table MR4.1-1: 5 Percent Recycled Content, “Low Cost” Courthouse Scenario

Total Construction Cost
Total Materials Cost

$43,542,871 For Case 5A (Gold), worst case scenario
$ 16,795,900 Calculated Materials Cost for Case 5A (excludes all MEP, labor and equipment)

Recycled Content . %
Product Installed Product Product Weighted $ of Total
Cost Cost % Cost % Post % Post Value NGl Gosi
Consumer | Industrial BT (s
STEEL

Structural steel floor and roof framing, including
columns

$ 3,033,774 55% $ 1,668,576 60.0% 30.0% $ 1,251,432 7.45%

Project Totals: | $ 1,251,432 7.45%
1 Point Earned
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Table MR4.1-2: 5 Percent Recycled Content, “High Cost” Courthouse Scenario

Total Construction Cost
Total Materials Cost

$ 43,336,295 For Case 2A (Certified)
$ 16,904,758 Calculated Materials Cost for Case 2A (excludes all MEP, all labor and equipment)

Recycled Content i
Installed Product Product Weighted $ Weighted $
Product Value as % of
Cost Cost % Cost % Post % Post Value Totel Gos
Consumer | Industrial GE s
CONCRETE
Concrete fill, 14" dia pipe pile foundations 597,163 33% 197,064 0.0% 2.5% 2,463 0.01%
QIP concrete rgmforced basement wall, elevator 460,433 20% 93,887 0.0% 25% 1174 0.01%
pit, escalator pit
CIP con‘crete foundation grade beams at pile 234,865 13% 30,532 0.0% 25% 282 0.00%
foundations
CIP concrete slab on grade 4'/3000 psi and 245823 |  30% 73,747 | 0.0% 2.5% 922 0.01%
6"/4000 psi
CIP structural slab building system, complete with 475,351 10% 47,535 0.0% 2.5% 504 0.00%
columns, beams, etc.
Concrete fill, steel roof/floor deck 1,265,868 21% 265,832 0.0% 2.5% 3,323 0.02%
STEEL
Resteel @ foundation grade beams 234,865 21% 49,322 20.0% 10.0% 12,330 0.07%
14" dia pipe pile foundations 597,163 22% 131,376 20.0% 10.0% 32,844 0.19%
Res?eel @ relnforce.d concrete basement wall 460,433 206 0,389 20.0% 10.0% 2,347 0.01%
(main bldg and parking)
Resteel @ 4"/3000 psi and 6"/4000 psi reinforced 245,823 3% 6.146 20.0% 10.0% 1536 0.01%
concrete slab on grade
Resteel @ QIP structural slab building system, 475,351 5% 23,292 20.0% 10.0% 5823 0.03%
complete with cols, bms, etc.
Structural steel floor and roof framing, incl cols 3,033,774 55% 1,668,576 20.0% 10.0% 417,144 2.47%
20Ga steel roof/floor deck (includes Itwt conc fill) 1,265,868 25% 316,467 20.0% 10.0% 79,117 0.47%
18 gauge steel canopy and cable 52,250 65% 33,963 20.0% 10.0% 8,491 0.05%
Staircase, metal pan filled w/ conc 98,524 45% 44,336 20.0% 10.0% 11,084 0.07%
Resteel @ Precast systm w/ drywall, insul etc. 1,526,940 8% 122,155 20.0% 10.0% 30,539 0.18%
Steel studs @ Precast systm w/ drywall, insul etc. 1,526,940 3% 45,808 20.0% 10.0% 11,452 0.07%
18" raised floor of 1.5" conc in metal pans on 1,602,763 |  54% 865492 | 20.0% 10.0% 216,373 1.28%
pedestal system
18" ratised floor of 4" cmu at 2' oc w/ polystyrene 413527 | 15% 62,029 | 20.0% 10.0% 15,507 0.09%
infill, 20Ga metal deck, conc fill
ACT Steel Suspension Grid 611,043 15% 91,656 20.0% 10.0% 22,914 0.14%
Steel furring @ suspended GWB ceilings 233,888 15% 35,083 20.0% 10.0% 8,771 0.05%
Misc. _Stamless steel ceilings, doors, benches, 249,142 80% 199,314 20.0% 10.0% 49,828 0.29%
cell grilles
Steel studs @ w}ternor partitions, two sides, FR 981,551 11% 107,971 20.0% 10.0% 26,993 0.16%
and non-FR, uninsulated
Steel studs @ double layer GWB staggered stud 826,328 | 12% 99,159 | 20.0% 10.0% 24,790 0.15%
partitions
Steel studs @ interior partitions, FR and non FR 458,511 10% 45,851 20.0% 10.0% 11,463 0.07%
Steel studs @ Shaftwalls and chases 146,427 9% 13,178 20.0% 10.0% 3,295 0.02%
Steel studs @ interior partition, GWB one side 111,506 15% 16,726 20.0% 10.0% 4,181 0.02%
Table continues on next page
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Recycled Content i
Installed Product Product Weighted $ Weighted $
Product Value as % of
Cost Cost % Cost % Post % Post Value -
Consumer | Industrial G s

STEEL (continued)
Steel studs @ Misc. GWB assemblies 111,468 10% 11,147 20.0% 10.0% 2,787 0.02%
Steel studs @ furred out partitions 68,153 20% 13,631 20.0% 10.0% 3,408 0.02%
Steel Toilet/Urinal Partitions 214,303 85% 182,158 20.0% 10.0% 45,539 0.27%
INSULATION & FIREPROOFING
Batt insulation at precast wall system 1,526,940 2% 30,539 18.0% 7.0% 6,566 0.04%
Fiberglass sound batts at double layer GWB 826328 7% 57,843 | 18.0% 7.0% 12,436 0.07%
partitions, staggered studs
Fiberglass sound batts at GWB partitions, rated 458,511 5% 22,926 18.0% 7.0% 4.929 0.03%
and unrated
Batt insulation @ Shaftwalls and chases 146,427 6% 8,786 18.0% 7.0% 1,889 0.01%
Flberglass sound batts at interior partitions, GWB 111,506 8% 8.920 18.0% 7.0% 1,018 0.01%
one side
Batt insulation @ Misc. GWB assemblies 111,468 4% 4,459 18.0% 7.0% 959 0.01%
Sprayed-on fireproofing 199,124 40% 79,650 0.0% 75.0% 29,869 0.18%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors 871,756 13% 113,328 20.0% 10.0% $ 28,332 0.17%
fzraﬁ';k swinging detention doors w/14GA HM 72772 | 20% 29,100 |  20.0% 100% |$ 7,277 0.04%
Solid slat auto oyerhead insulated conllng sally- 10,727 70% 7,500 20.0% 10.0% $ 1,877 0.01%
port door, detention type, blast-crash resist
HM double doors and frames 11,250 40% 4,500 20.0% 10.0% $ 1,125 0.01%
Overhead coiling loading dock door: Metal 16,300 65% 10,595 20.0% 10.0% $ 2,649 0.02%
ACOUSTICAL CEILING PANELS
ACT panels 611,043 35% 213,865 0.0% 25.0% $ 26,733 0.16%

Project Totals: | $ 1,183,972 7.00%

1 Point Earned
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Table MR4.1-3: 5 Percent Recycled Content, “Minimal Facade Renovation” Office Building Scenario

Total Construction Cost $29,746,173 For Case 5B (Gold), worst case scenario
Total Materials Cost $ 5,383,574 Calculated Materials Cost for Case 5B (excludes all MEP, all labor and equipment)
Recycled Content i
Installed Product Product Y Weighted $ WElies) &
Product o o Value as % of
Cost Cost % Cost % Post % Post Value el G
Consumer | Industrial DEL Lo
STEEL
ACT Steel Suspension Grid $ 716,896 15% $ 107,534 20.0% 10.0% $ 26,884 0.50%
Steel studs @ interior partitions, FR and non FR | $ 688,099 12% $ 82,572 20.0% 10.0% $ 20,643 0.38%
Architectural Metals at exterior $ 148,539 55% $ 81,696 20.0% 10.0% $ 20,424 0.38%
Steel panel sheets and framing @ penthouse | ¢ 93365| 420 |$ 39213 20.0% 100% |$ 9,803 0.18%
enclosure
Steel studs @ furred out partitions $ 261,660 33% $ 86,348 20.0% 10.0% $ 21,587 0.40%
Steel pipe handrails $ 20,353 66% $ 13,450 20.0% 10.0% $ 3,362 0.06%
Stainless steel 18 gauge steel canopy and cable | $ 17,250 65% $ 11,213 20.0% 10.0% $ 2,803 0.05%
g:sg;g”ew””a' Partitions and Telephone $ 106010| 8s% |$  90100| 20.0% 100% |$ 22527 0.42%
INSULATION & FIREPROOFING
Batt insulation @ interior partitions $ 688,099 10% $ 68,810 18.0% 7.0% $ 14,794 0.27%
Batt insulation @ furred out partitions $ 261,660 23% $ 60,182 18.0% 7.0% $ 12,939 0.24%
Sprayed-on fireproofing (patch/repair) $ 214,812 30% $ 64,444 0.0% 75.0% $ 24,166 0.45%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors $ 782,967 13% $ 101,786 20.0% 10.0% $ 25,446 0.47%
HM double doors and frames $ 16,172 40% $ 6,469 20.0% 10.0% $ 1,617 0.03%
Overhead coiling loading dock door $ 12,937 65% $ 8,409 20.0% 10.0% $ 2,102 0.04%
GYPSUM WALLBOARD
GWB @ interior partitions, FR and non FR $ 688,099 19% $ 130,739 0.0% 5.0% $ 3,268 0.06%
Patch and repair existing GWB $ 361,060 10% $ 36,106 0.0% 5.0% $ 903 0.02%
GWB over existing partitions $ 36,092 40% $ 14,437 0.0% 5.0% $ 361 0.01%
GWB @ furred out partitions $ 261,660 13% $ 34,016 0.0% 5.0% $ 850 0.02%
ACOUSTICAL CEILING PANELS
ACT panels $ 716,896 35% $ 250,914 0.0% 75.0% $ 94,093 1.75%
CASEWORK
MDF Substrate for casework (wood veneer and o o o o
PLAM finishes) $ 46,499 22% $ 10,230 0.0% 75.0% $ 3,836 0.07%
Project Totals: [$ 312,410 5.80%

1 Point Earned
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Table MR4.1-4: 5 Percent Recycled Content, “Full Facade Renovation” Office Building Scenario

Total Construction Cost $ 28,816,530 For Case 2B (Certified)
Total Materials Cost $ 5,554,861 Calculated Materials Cost for Case 2B (excludes all MEP, all labor and equipment)
Recycled Content i
Installed Product Product J Weighted $ IS 65
Product 0 o Value as % of
Cost Cost % Cost % Post % Post Value =y
Consumer | Industrial @Y (s

STEEL
ACT Steel Suspension Grid $ 716,896 15% $ 107,534 20.0% 10.0% $ 26,884 0.48%
Steel studs @ interior partitions, FRand non FR | $ 688,099 12% $ 82,572 20.0% 10.0% $ 20,643 0.37%
Steel Studs @ precast concrete wall system $ 2,034,630 3% $ 61,039 20.0% 10.0% $ 15,260 0.27%
Architectural Metals at exterior $ 148,539 55% $ 81,696 20.0% 10.0% $ 20,424 0.37%
Resteel @ precast concrete wall system $ 2,034,630 2% $ 40,693 60.0% 30.0% $ 30,519 0.55%
Steel panef sheets and framing @ penthouse $ 93365| 42% |$ 39213 20.0% 100% |$ 9,803 0.18%
enclosure
Steel studs @ furred out partitions $ 45,354 33% $ 14,967 20.0% 10.0% $ 3,742 0.07%
Steel pipe handrails $ 20,353 66% $ 13,450 20.0% 10.0% $ 3,362 0.06%
Stainless steel 18 gauge steel canopy and cable | $ 17,250 65% $ 11,213 20.0% 10.0% $ 2,803 0.05%
gtisge:g"ew””a' Partitions and Telephone $  106010| 85% |$  90,109| 20.0% 100% |$ 22527 0.41%
INSULATION & FIREPROOFING
Batt insulation @ interior partitions $ 688,099 10% $ 68,810 18.0% 7.0% $ 14,794 0.27%
Batt insulation @ precast concrete wall system $ 2,034,630 3% $ 50,866 18.0% 7.0% $ 10,936 0.20%
Batt insulation @ furred out partitions $ 45,354 23% $ 10,431 18.0% 7.0% $ 2,243 0.04%
Sprayed-on fireproofing (patch/repair) $ 214,812 30% $ 64,444 0.0% 75.0% $ 24,166 0.44%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors $ 782,967 13% $ 101,786 20.0% 10.0% $ 25,446 0.46%
HM double doors and frames $ 16,172 40% $ 6,469 20.0% 10.0% $ 1,617 0.03%
Overhead coiling loading dock door $ 12,937 65% $ 8,409 20.0% 10.0% $ 2,102 0.04%
GYPSUM WALLBOARD
GWB @ precast concrete wall system $ 2,034,630 1% $ 20,346 0.0% 5.0% $ 509 0.01%
GWB @ interior partitions, FR and non FR $ 688,099 19% $ 130,739 0.0% 5.0% $ 3,268 0.06%
Patch and repair existing GWB $ 361,060 10% $ 36,106 0.0% 5.0% $ 903 0.02%
GWB over existing partitions $ 36,092 40% $ 14,437 0.0% 5.0% $ 361 0.01%
GWB @ furred out partitions $ 45,354 13% $ 5,896 0.0% 5.0% $ 147 0.00%
ACOUSTICAL CEILING PANELS
ACT panels $ 716,896 35% $ 250,914 0.0% 75.0% $ 94,093 1.69%
CASEWORK
MDF Substrate for casework (wood veneerand | ¢ 4q754 | 2206 |$  10046| 0.0% 750% | $ 4105  0.07%
PLAM finishes)

Project Totals: | $ 340,658 6.13%

1 Point Earned
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LEED® Credit MR-4.2:
Recycled Content, 10%

Intent

Increase the demand for building products that
have incorporated recycled content materials,
therefore reducing the impacts resulting from
the extraction and processing of new virgin
materials.

Requirement

Use materials with recycled content such that the
sum of post-consumer recycled content plus
one-half of the post-industrial content
constitutes at least 10% of the total value of the
materials in the project.

The value of the recycled content portion of a
material or furnishing shall be determined by
dividing the weight of recycled content in the
item by the total weight of all material in the
item, then multiplying the resulting percentage
by the total value of the item

Mechanical and electrical components shall not
be included in this calculation. Recycled content
materials shall be defined in accordance with the
federal Trade Commission document, Guidelines
Jor the use of Environmental Marketing Claims, 16
CFR 260.7 (¢), available at
www.fte.gov/bep/grnrule/guides980427.htm.

(1 point)

Cost Impact =2, 3 or 4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

As with Credit MR 4.1 (Recycled Content, 5
percent), some GSA projects will attain this credit
by simply incorporating recycled-content materials
identified in the EPA’s Comprehensive

Procurement Guidelines (e.g., concrete with flyash
ot slag) in addition to products that incorporate
recycled content as standard industry practice (e.g.,
steel).

In other projects, attaining the credit’s 10 percent
performance threshold will require the selection
and specification of a number of specific high-
recycled-content products. Examples include:

e Nylon carpets or carpet tiles with recycled
nylon and/or PVC

e “Synthetic” gypsum wallboard

e Mineral-fiber based ceiling tiles (greater than
50 percent recycled content)

e Ceramic tiles with recycled glass or mining
tailings

e Biocomposite countertops with recycled
newsprint

e Wallcoverings with recycled paper and/or
polymers

e Resilient flooring with recycled rubber,
polymers, or cork

These types of materials must be carefully reviewed
by design teams to determine how they may impact
design options and/or project costs.

Basis for Cost Assumption

For both the Courthouse and Office Building
models, LEED calculations have been developed
to demonstrate how the 10 percent recycled-
content threshold can potentially be achieved (see
“Supporting Calculations” below).

Courthouse

In the Courthouse model, different calculations are
used for the “low cost” and “high cost” scenarios.
In the low-cost options, the building’s steel
structure is assumed to contain 90 percent
recycled-content steel, which represents over 5
percent recycled content for the building overall
(see Credit MR-4.1). In addition to the structural
steel, a number of other “no cost” recycled-content
materials are included, such as flyash in concrete,
additional steel items (decking, reinforcing bar,
doors, studs, ceiling suspension grids, raised
flooring, and toilet partitions), mineral fiber ceiling
tiles, fiberglass insulation, and wood particleboard
and mdf. The 10 percent threshold is achieved with
no cost premium.
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In the high-cost cases for the Courthouse, the
structural steel products are assumed to contain
only 30 percent recycled content. Because of this
more conservative estimate for the steel, the
project includes a wider range of additional
recycled-content materials. These include all of the
products noted for the “low cost” Courthouse
scenario, as well as the following:

e Nylon carpet tiles with recycled nylon fiber
and recycled PVC backings

e “Synthetic” gypsum wallboard (greater than
90 percent post-industrial recycled content)

e Mineral-fiber based ceiling tiles (greater than
70 percent post-industrial recycled content)

Of these three additional materials, only the
synthetic gypsum wallboard is assumed to add cost
(the reference budget assumes quality materials for
the carpet tiles and ceiling tiles; therefore there is
no cost premium to specify high recycled-content
options). While the 90 percent synthetic gypsum
wallboard itself is not assumed to cost more than
standard wallboard, it is available from a limited
number of plants throughout the country. The cost
premium in the study is therefore based on
additional shipping charges that would be incurred
to obtain the wallboard from plants outside the
normal shipping distances.!

Office Building

In the Office Building model, different calculations
are used for the “minimal facade renovation” and
“full facade renovation” scenatios. In both cases,
the recycled-content materials are focused on
interior construction and finishes, as the building
structure already exists.

In the minimum fagade renovation, recycled
content is accounted for in a number of “industry
standard” materials, primarily in steel products
(studs, ceiling grid, toilet partitions, railings, etc.)
and wood particleboard or mdf (millwork
substrates). To reach the 10 percent threshold, the
same three high-recycled-content finish materials
identified in the “high cost” Courthouse option
(carpet tiles, synthetic gypsum wallboard, mineral

!'This assumption will not apply to all locations. In
some parts of the country, synthetic gypsum products
are available locally at no additional cost. In other parts
of the country, the synthetic gypsum plants are too far
away to make shipping a viable option.

fiber ceiling tiles) must be included. As with the
Courthouse model, a premium is only included for
the synthetic gypsum wallboard to address
additional shipping costs.

The full fagcade renovation scenario employs a
similar approach. By including recycled-content
carpet tiles, synthetic gypsum wallboard, and high-
recycled-content ceiling tiles with the other
“standard” recycled-content materials, the 10
percent threshold is attained.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
Low Cost

No identified cost premiums.

High Cost

Total Credit COSt..ueeumnenreereeeereeeeeeeeeeeens $79,331
Cost Impact ($/GSF) ....ouvevervcrernen. $0.30/GSF
Cost Impact (%0) cccvvrvviivrieiiciiciiieines 0.14%

Office Building (Modernization, 306,600 GSF)

Total Credit COSt..ueeumnerneereeeeeeerreereeereens $32,394
Cost Impact ($/GSF) c.cccevevvervevieann. $0.11/GSF
Cost Impact (%), Min. Facade..................... 0.08%
Cost Impact (%), Full Facade...................... 0.08%

Additional Considerations

Some recycled-content products, such as carpet
tiles, ceramic tiles, resilient flooring, or wall
coverings, are available in a limited set of styles,
colors, and sizes. Designers should familiarize
themselves with the product options early in the
design process to ensure that potential product
limitations do not conflict with the project’s overall
design goals. For competitive bidding purposes,
designers must also avoid selecting recycled-
content materials that are available from only one
manufacturer.
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Synergistic Credits

Item SN-2 (Office Building) reviews the cost
implications of earning Credit MR-4.2 in
conjunction with Credit MR-5.2 (Regional
Materials, 50 percent extracted regionally). The
synergistic case applies only in the full facade
renovation scenarios.

Supporting Calculations

Tables MR4.2-1 and MR4.2-2 identify the
materials used to achieve this credit in the “low
cost” and “high cost” Courthouse scenarios,

respectively. LEED calculations demonstrate that
the 10 percent threshold is attained.

Tables MR4.2-3 and MR4.2-4 identify the
materials used to achieve this credit in the
“minimal facade renovation” and “full facade
renovation” Office Building scenarios, respectively.
LEED calculations demonstrate that the 10
percent threshold is attained.
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Table MR4.2-1: 10 Percent Recycled Content, “Low Cost” Courthouse Scenario

Total Construction Cost $ 43,542,871 For Case 5A (Gold), worst case scenario
Total Materials Cost $ 16,795,900 Calculated Materials Cost for Case 5A (excludes all MEP, labor and equipment)
Recycled Content i
Prenlug Installed Product Product Weighted $ VV\Telghteotj $f
roduc Cost Cost % Cost % Post % Post Value z:_ute la(s: uto
Consumer | Industrial G s
STEEL
Resteel @ foundation grade beams $ 234,865 21% $ 49,322 20.0% 10.0% $ 12,330 0.07%
14" dia pipe pile foundations $ 597,163 22% $ 131,376 60.0% 30.0% $ 98,532 0.59%
Res_teel @ remforceq concrete basement wall 3 460,433 206 $ 0,389 20.0% 10.0% $ 2347 0.01%
(main bldg and parking)
Resteel @ 4"/3000 psi and 6"/4000 psi reinforced 3 245,823 3% $ 6,146 20.0% 10.0% $ 1536 0.01%
concrete slab on grade
Resteel @ QIP structural slab building system, 3 475,351 5% $ 23,202 20.0% 10.0% $ 5823 0.03%
complete with cols, bms, etc.
Structural steel floor and roof framing, incl cols $ 3,033,774 55% $ 1,668,576 60.0% 30.0% $ 1,251,432 7.45%
20Ga steel roof/floor deck (includes Itwt conc fill) | $ 1,265,868 25% $ 316,467 20.0% 10.0% $ 79,117 0.47%
18 gauge steel canopy and cable $ 52,250 65% $ 33,963 20.0% 10.0% $ 8,491 0.05%
Staircase, metal pan filled w/ conc $ 98,524 45% $ 44,336 20.0% 10.0% $ 11,084 0.07%
Resteel @ Precast systm w/ drywall, insul etc. $ 1,526,940 8% $ 122,155 60.0% 30.0% $ 91,616 0.55%
Steel studs @ Precast systm w/ drywall, insul etc. | $ 1,526,940 3% $ 45,808 20.0% 10.0% $ 11,452 0.07%
18" raised floor of 1.5" conc in metal pans on $ 1,602,763 | 54% |$ 865492 | 20.0% 100% |$ 216373 1.29%
pedestal system
18" raised floor of 4" cmu at 2 ocw/polystyrene | ¢ 413557 | 1506 [ 62020| 20.0% 100% | $ 15,507 0.09%
infill, 20Ga metal deck, conc fill
ACT Steel Suspension Grid $ 611,043 15% $ 91,656 20.0% 10.0% $ 22,914 0.14%
Steel furring @ suspended GWB ceilings $ 233,888 15% $ 35,083 20.0% 10.0% $ 8,771 0.05%
gI\J/Irli';*;(;.SS'(aunless steel ceilings, doors, benches, cell 3 249142 80% $ 199,314 20.0% 10.0% $ 49,828 0.30%
Steel studs @ interior partitions, two sides, FR | ¢ ggy 551 | 1106 |$  107,071| 20.0% 100% | $ 26,993 0.16%
and non-FR, uninsulated
Steel studs @ double layer GWB staggered stud | ¢ gy 355 | 1206 |$ 99,150 | 20.0% 100% | $ 24,790 0.15%
partitions
Steel studs @ interior partitions, FR and non FR | $ 458,511 10% $ 45,851 20.0% 10.0% $ 11,463 0.07%
Steel studs @ Shaftwalls and chases $ 146,427 9% $ 13,178 20.0% 10.0% $ 3,295 0.02%
Steel studs @ interior partition, GWB one side $ 111,506 15% $ 16,726 20.0% 10.0% $ 4,181 0.02%
Steel studs @ Misc. GWB assemblies $ 111,468 10% $ 11,147 20.0% 10.0% $ 2,787 0.02%
Steel studs @ furred out partitions $ 68,153 20% $ 13,631 20.0% 10.0% $ 3,408 0.02%
Steel Toilet/Urinal Partitions $ 214,303 85% $ 182,158 20.0% 10.0% $ 45,539 0.27%
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Recycled Content i
Product Installed Product Product Y Weighted $ VV\Te|ghte0c/i $f
roduc Cost Cost % Cost % Post % Post Value ?_ute la(s: Dto
Consumer | Industrial e
INSULATION & FIREPROOFING
Batt insulation at precast wall system $ 1,526,940 2% 30,539 18.0% 7.0% 6,566 0.04%
Flbe_r_glass sound batts at double layer GWB $ 826,328 7% 57,843 18.0% 7.0% 12,436 0.07%
partitions, staggered studs
;Ze[ﬁ::;jo“nd bats at GWB partitions, rated | ¢ j5g 515 [ 506 22,926 | 18.0% 7.0% 4,929 0.03%
Batt insulation @ Shaftwalls and chases $ 146,427 6% 8,786 18.0% 7.0% 1,889 0.01%
E:Jee;giycljz;ss sound batts at interior partitions, GWB $ 111,506 8% 8.920 18.0% 7.0% 1,018 0.01%
Batt insulation @ Misc. GWB assemblies $ 111,468 4% 4,459 18.0% 7.0% 959 0.01%
Sprayed-on fireproofing $ 199,124 40% 79,650 0.0% 75.0% 29,869 0.18%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors $ 871,756 13% 113,328 20.0% 10.0% 28,332 0.17%
fzratr:fk swinging detention doors Wi14GAHM | ¢ 72,772 40% 29,100 |  20.0% 10.0% 7.277 0.04%
Solid slat auto oyerhead insulated conllng sally- $ 10,727 70% 7,500 20.0% 10.0% 1,877 0.01%
port door, detention type, blast-crash resist
HM double doors and frames $ 11,250 40% 4,500 20.0% 10.0% 1,125 0.01%
Overhead coiling loading dock door: Metal $ 16,300 65% 10,595 20.0% 10.0% 2,649 0.02%
ACOUSTICAL CEILING PANELS
ACT panels $ 611,043 35% 213,865 0.0% 25.0% 26,733 0.16%
Project Totals: | $ 2,136,168 12.72%
]

2 Points Earned
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Table MR4.2-2: 10 Percent Recycled Content, “High Cost” Courthouse Scenario

Total Construction Cost $ 46,399,975 For Case 6A (Gold), worst case scenario
Total Materials Cost $ 17,998,582 Calculated Materials Cost for Case 6A (excludes all MEP, all labor and equipment)
Recycled Content i
Product Installed Product Product Y Weighted $ V\I\:e|ghte$ $f
roduc Cost Cost % Cost %Post | % Post Value ?”te Iaé ° t°
Consumer | Industrial RLajeoes
CONCRETE
Concrete fill, 14" dia pipe pile foundations $ 597,163 33% $ 197,064 0.0% 2.5% $ 2,463 0.01%
Eltpecsc::g‘l:;i;? ;’”fomec’ basementwall, elevator | ¢ 459433 | 200 |$ 93887 0.0% 25% |$ 1,174 0.01%
gfnggzg;e;e foundation grade beams at pile $ 234865 13% |$  30532| 00% 25% |$ 382 0.00%
g.'zggg‘;?e slab on grade 4'/3000 psi and $  245823| 30% |$  73747| 0.0% 25% | $ 922 0.01%
fo'ﬁji;ids;' nflsaitbcu"d'”g system, complete with | ¢ 475351 [ 1006 |$  47,535| 0.0% 25% | $ 504 0.00%
Concrete fill, steel roof/floor deck $ 1,265,868 21% $ 265,832 0.0% 2.5% $ 3,323 0.02%
STEEL
Resteel @ foundation grade beams $ 234,865 21% $ 49,322 20.0% 10.0% $ 12,330 0.07%
14" dia pipe pile foundations $ 597,163 22% $ 131,376 20.0% 10.0% $ 32,844 0.18%
Res_teel @ relnforceq concrete basement wall $ 469,433 206 $ 9,389 20.0% 10.0% $ 2347 0.01%
(main bldg and parking)
Resteel @ 4"/3000 psi and 6"/4000 psi reinforced $ 245,823 3% $ 6.146 20.0% 10.0% $ 1536 0.01%
concrete slab on grade
Resteel @ (_ZIP structural slab building system, $ 475,351 5% $ 23,292 20.0% 10.0% $ 5823 0.03%
complete with cols, bms, etc.
Structural steel floor and roof framing, incl cols $ 3,033,774 55% $ 1,668,576 20.0% 10.0% $ 417,144 2.32%
20Ga steel roof/floor deck (includes Itwt concfill) | $ 1,265,868 25% $ 316,467 20.0% 10.0% $ 79,117 0.44%
18 gauge steel canopy and cable $ 52,250 65% $ 33,963 20.0% 10.0% $ 8,491 0.05%
Staircase, metal pan filled w/ conc $ 98,524 45% $ 44,336 20.0% 10.0% $ 11,084 0.06%
Resteel @ Precast systm w/ drywall, insul etc. $ 1,526,940 8% $ 122,155 20.0% 10.0% $ 30,539 0.17%
Steel studs @ Precast systm w/ drywall, insul etc. | $ 1,526,940 3% $ 45,808 20.0% 10.0% $ 11,452 0.06%
;2 d;':i;'s‘gn(’f 1.5" conc in metal pans on $ 1602763 | 54% |$ 865492 | 20.0% 100% |$ 216373 1.20%
18" raised floor of 4" cmu at 2' oc w/ polystyrene o o o o
infill. 20Ga metal deck, cong fil $ 413,527 15% $ 62,029 20.0% 10.0% $ 15,507 0.09%
ACT Steel Suspension Grid $ 611,043 15% $ 91,656 20.0% 10.0% $ 22,914 0.13%
Steel furring @ suspended GWB ceilings $ 233,888 15% $ 35,083 20.0% 10.0% $ 8,771 0.05%
§I\J/IrliﬁZ;SStamless steel ceilings, doors, benches, cell $ 249,142 80% $ 199,314 20.0% 10.0% $ 49,828 0.28%
Stec) studs @ interior partiions, wosides, FR s og1ss1| 119% |$ 107071 200% | 100% |$ 26993  01s%
i;fteit'ij:fsds @ double layer GWB staggered stud | ¢ gog 328 | 1206 |$ 99,150 | 20.0% 100% |$ 24,790 0.14%
Steel studs @ interior partitions, FR and non FR | $ 458,511 10% $ 45,851 20.0% 10.0% $ 11,463 0.06%
Steel studs @ Shaftwalls and chases $ 146,427 9% $ 13,178 20.0% 10.0% $ 3,295 0.02%
Steel studs @ interior partition, GWB one side $ 111,506 15% $ 16,726 20.0% 10.0% $ 4,181 0.02%

Table continues on next page
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Recycled Content i
Product Installed Product Product 4 Weighted $ VV\:elghte:/i $f
roduc Cost Cost % Cost %Post | % Post Value ?”te Iaz ° t°
Consumer | Industrial Olajsos
STEEL (continued)
Steel studs @ Misc. GWB assemblies $ 111,468 10% $ 11,147 20.0% 10.0% $ 2,787 0.02%
Steel studs @ furred out partitions $ 68,153 20% $ 13,631 20.0% 10.0% $ 3,408 0.02%
Steel Toilet/Urinal Partitions $ 214,303 85% $ 182,158 20.0% 10.0% $ 45,539 0.25%
INSULATION & FIREPROOFING
Batt insulation at precast wall system $ 1,526,940 2% $ 30,539 18.0% 7.0% $ 6,566 0.04%
Eg‘;{gﬁ:sgggggg?ﬁﬁfo”b'e layer GWB $ 826328 7% |$ 57,843 18.0% 7.0% |3 12,436 0.07%
:ﬁeﬂf:tsejo””d batts at GWB partitions, rated | ¢ 45e 511 | 506 |§  22,926| 18.0% 7.0% |$ 4,929 0.03%
Batt insulation @ Shaftwalls and chases $ 146,427 6% $ 8,786 18.0% 7.0% $ 1,889 0.01%
E:Lersgijcljz:}ss sound batts at interior partitions, GWB $ 111,506 8% $ 8.920 18.0% 7.0% $ 1018 0.01%
Batt insulation @ Misc. GWB assemblies $ 111,468 4% $ 4,459 18.0% 7.0% $ 959 0.01%
Sprayed-on fireproofing $ 199,124 40% $ 79,650 0.0% 75.0% $ 29,869 0.17%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors $ 871,756 13% $ 113,328 20.0% 10.0% $ 28,332 0.16%
]:‘;atmh'efk swinging detention doors WI4GAHM | ¢ 72772 40% |$ 29109 | 20.0% 100% | $ 7,277 0.04%
Solid slat auto oyerhead insulated coﬂmg_ sally- $ 10,727 70% $ 7509 20.0% 10.0% $ 1877 0.01%
port door, detention type, blast-crash resist
HM double doors and frames $ 11,250 40% $ 4,500 20.0% 10.0% $ 1,125 0.01%
Overhead coiling loading dock door: Metal $ 16,300 65% $ 10,595 20.0% 10.0% $ 2,649 0.01%
GYPSUM WALLBOARD
GWB @ precast concrete wall system $ 1,526,940 1% $ 15,269 0.0% 95.0% $ 7,253 0.04%
'(:3;/\/ Eﬁ;:f;rg partitions, two sides, FRand non-| ¢ gg 559 | 2406 |$  235572| 0.0% 95.0% |[$ 111,807 0.62%
agzgﬁgiyer GWB, staggered studs, sound $  826328| 26% |$ 214845| 0.0% 950% |$ 102,052 0.57%
Suspended GWB $ 233,888 45% $ 105,250 0.0% 95.0% $ 49,994 0.28%
(F;;N E’ O?ngﬁizﬁ[a’:iiﬁ't'ons’ twosides, FRandnon | ¢ 45g511 | 230 |$ 105458 0.0% 95.0% |$ 50,002 0.28%
GWB @ Shaftwalls and chases $ 146,427 29% $ 42,464 0.0% 95.0% $ 20,170 0.11%
ﬁr{’]&%me”or partition, one side, sound $  111506| 17% |$  18956| 0.0% 95.0% |$ 9.004|  0.05%
Misc. GWB assemblies $ 111,468 15% $ 16,720 0.0% 95.0% $ 7,942 0.04%
GWB taped and finished one side on furring studs| $ 68,153 18% $ 12,268 0.0% 95.0% $ 5,827 0.03%
ACOUSTICAL CEILING PANELS
ACT panels $ 611,043 35% $ 213,865 0.0% 75.0% $ 80,199 0.45%
FLOORING
Carpet tile with cushioned back $ 752,228 88% $ 661,961 22.0% 32.0% $ 251,545 1.40%
CASEWORK
xvzg ds\t‘::;r:rtzzzr Qii?wf;‘i;?:ﬁ;z)a”d casework | ¢ 1931881 | 220 |$ 270948| 0.0% 750% |$ 101,605 0.56%
Project Totals: | $ 1,954,819 10.86%

2 Points Earned
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Table MR4.2-3: 10 Percent Recycled Content, “Minimal Fagcade Renovation” Office Building Scenario

Total Construction Cost
Total Materials Cost

$29,746,173 For Case 5B (Gold), worst case scenario

$ 5,383,574 Calculated Materials Cost for Case 5B (excludes all MEP, all labor and equipment)

Recycled Content i
Product Installed Product Product i Weighted $ VV\Telghteoc/i $f
roguc Cost Cost % Cost % Post % Post Value aueas ¥ 0
Consumer | Industrial Total Cost
STEEL
ACT Steel Suspension Grid $ 716,896 15% 107,534 20.0% 10.0% 26,884 0.50%
Steel studs @ interior partitions, FRandnon FR | $ 688,099 12% 82,572 20.0% 10.0% 20,643 0.38%
Architectural Metals at exterior $ 148,539 55% 81,696 20.0% 10.0% 20,424 0.38%
Steel panel sheets and framing @ penthouse $ 93,365 120 39,213 20.0% 10.0% 0,803 0.18%
enclosure
Steel studs @ furred out partitions $ 261,660 33% 86,348 20.0% 10.0% 21,587 0.40%
Steel pipe handrails $ 20,353 66% 13,450 20.0% 10.0% 3,362 0.06%
Stainless steel 18 gauge steel canopy and cable | $ 17,250 65% 11,213 20.0% 10.0% 2,803 0.05%
Steel Toilet/Urinal Partitions and Telephone $  106010| 85% 90,100 |  20.0% 10.0% 22527  0.42%
Dividers
INSULATION & FIREPROOFING
Batt insulation @ interior partitions $ 688,099 10% 68,810 18.0% 7.0% 14,794 0.27%
Batt insulation @ furred out partitions $ 261,660 23% 60,182 18.0% 7.0% 12,939 0.24%
Sprayed-on fireproofing (patch/repair) $ 214,812 30% 64,444 0.0% 75.0% 24,166 0.45%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors $ 782,967 13% 101,786 20.0% 10.0% 25,446 0.47%
HM double doors and frames $ 16,172 40% 6,469 20.0% 10.0% 1,617 0.03%
Overhead coiling loading dock door $ 12,937 65% 8,409 20.0% 10.0% 2,102 0.04%
GYPSUM WALLBOARD
GWB @ interior partitions, FR and non FR $ 688,099 19% 130,739 0.0% 95.0% 62,101 1.15%
Patch and repair existing GWB $ 361,060 10% 36,106 0.0% 95.0% 17,150 0.32%
GWB over existing partitions $ 36,092 40% 14,437 0.0% 95.0% 6,857 0.13%
GWB @ furred out partitions $ 261,660 13% 34,016 0.0% 95.0% 16,158 0.30%
ACOUSTICAL CEILING PANELS
ACT panels $ 716,896 35% 250,914 0.0% 75.0% 94,093 1.75%
FLOORING
Carpet tile with cushioned back $ 506,220 88% 445,474 22.0% 32.0% 169,280 3.14%
CASEWORK
MDF Sl_Jpstrate for casework (wood veneer and $ 46,499 2206 10,230 0.0% 75.0% 3,836 0.07%
PLAM finishes)
Project Totals: [ $ 578,574 10.75%

2 Points Earned
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Table MR4.2-4: 10 Percent Recycled Content, “Full Facade Renovation” Office Building Scenario

Total Construction Cost
Total Materials Cost

$ 30,423,255 For Case 6B (Gold), worst case scenario
$ 5,695,150 Calculated Materials Cost for Case 6B (excludes all MEP, all labor and equipment)

Recycled Content i
Installed Product Product J Weighted $ WEklnes) e
Product o o Value as % of
Cost Cost % Cost % Post % Post Value ot G
Consumer | Industrial Qe o
STEEL
ACT Steel Suspension Grid 716,896 15% $ 107,534 20.0% 10.0% 26,884 0.47%
Steel studs @ interior partitions, FR and non FR 688,099 12% $ 82,572 20.0% 10.0% 20,643 0.36%
Steel Studs @ precast concrete wall system 2,034,630 3% $ 61,039 20.0% 10.0% 15,260 0.27%
Architectural Metals at exterior 148,539 55% $ 81,696 20.0% 10.0% 20,424 0.36%
Resteel @ precast concrete wall system 2,034,630 2% $ 40,693 60.0% 30.0% 30,519 0.54%
Steel panel sheets and framing @ penthouse 93365 | 420 |$ 39213 20.0% 10.0% 9,803 0.17%
enclosure
Steel studs @ furred out partitions 45,354 33% $ 14,967 20.0% 10.0% 3,742 0.07%
Steel pipe handrails 20,353 66% $ 13,450 20.0% 10.0% 3,362 0.06%
Stainless steel 18 gauge steel canopy and cable 17,250 65% $ 11,213 20.0% 10.0% 2,803 0.05%
Stisiedle:net/Urmal Partitions and Telephone 106,010 85% $ 90,109 20.0% 10.0% 22,527 0.40%
INSULATION & FIREPROOFING
Batt insulation @ interior partitions 688,099 10% $ 68,810 18.0% 7.0% 14,794 0.26%
Batt insulation @ precast concrete wall system 2,034,630 3% $ 50,866 18.0% 7.0% 10,936 0.19%
Batt insulation @ furred out partitions 45,354 23% $ 10,431 18.0% 7.0% 2,243 0.04%
Sprayed-on fireproofing (patch/repair) 214,812 30% $ 64,444 0.0% 75.0% 24,166 0.42%
STEEL DOORS AND FRAMES
Hollow metal frames at solid core wood doors 782,967 13% $ 101,786 20.0% 10.0% 25,446 0.45%
HM double doors and frames 16,172 40% $ 6,469 20.0% 10.0% 1,617 0.03%
Overhead coiling loading dock door 12,937 65% $ 8,409 20.0% 10.0% 2,102 0.04%
GYPSUM WALLBOARD
GWB @ precast concrete wall system 2,034,630 1% $ 20,346 0.0% 95.0% 9,664 0.17%
GWB @ interior partitions, FR and non FR 688,099 19% $ 130,739 0.0% 95.0% 62,101 1.09%
Patch and repair existing GWB 361,060 10% $ 36,106 0.0% 95.0% 17,150 0.30%
GWB over existing partitions 36,092 40% $ 14,437 0.0% 95.0% 6,857 0.12%
GWB @ furred out partitions 45,354 13% $ 5,896 0.0% 95.0% 2,801 0.05%
ACOUSTICAL CEILING PANELS
ACT panels 716,896 35% $ 250,914 0.0% 75.0% 94,093 1.65%
FLOORING
Carpet tile with cushioned back 506,220 88% $ 445,474 22.0% 32.0% $ 169,280 2.97%
CASEWORK
MDF Substrate for casework (wood veneer and 49754 22% |$ 10946 0.0% 750% | $ 4,105 0.07%
PLAM finishes)
Project Totals: | $ 603,324 10.59%

2 Points Earned
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LEED® Credit MR-5.1:
Regional Materials: 20%
Manufactured Regionally

Intent

Increase demand for building materials and
products that are extracted and manufactured
within the region, thereby supporting the
regional economy and reducing the
environmental impacts resulting from
transportation.

Requirement

Use a minimum of 20% of building materials
and products that are manufactured* regionally
within a radius of 500 miles.

* Manufacturing refers to the final assembly of
components into the building product that is
furnished and installed by the tradesmen. For
example, if the hardware comes from Dallas,
Texas, the lumber from Vancouver, British
Columbia, and the joist is assembled in Kent,
Washington; then the location of the final
assembly is Kent, Washington.

(1 point)

Cost Impact = 2 or 4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The focus of this credit will typically be the
manufacturing locations for a limited group of “big
ticket” construction materials. These typically
include:

e  Cast-in-place concrete
e Structural steel

e  Exterior cladding materials (e.g., stone, brick,
precast concrete, metals)

Concrete masonty units

Windows, storefront, and curtain wall systems
Steel studs

Gypsum wallboard

Carpet

Resilient flooring

e Acoustical ceiling tiles

e Doors and frames

e  Millwork and casework items

Of the above materials, items such as cast-in-place
concrete, concrete masonty units, and gypsum
wallboard tend to be manufactured within 500
miles of most project sites. With many of the other
materials, the proximity of manufacturers will vary
considerably depending on the part of the country
the project is located in.

In many cases, the 20 percent credit threshold can
be attained with no cost impact, simply by tracking
the materials that are normally produced and
supplied within 500 miles of a project site. In some
cases, however, reaching the 20 percent threshold
may involve targeting certain materials (e.g, specific
types of stone or brick) or limiting the number of
manufacturers whose products will be considered
in the project bids. In these cases, cost premiums
may be incurred.

Basis for Cost Assumption

For both the Courthouse and Office Building
models, LEED calculations have been developed
to demonstrate how the 20 percent regional
materials threshold can potentially be achieved (see
“Supporting Calculations” below).

Courthouse

In the Courthouse model, different calculations are
used for the “low cost” and “high cost” scenarios.
In the low-cost cases, it is assumed that the
following materials, at a minimum, are typically
provided from local manufacturers:

e  Cast-in-place concrete

e Concrete masonty units

e  Precast concrete panels

¢  Gypsum wallboard

e Millwork and casework items

There is no cost premium to earn the credit.
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In the high-cost Courthouse cases, it is assumed
that the gypsum wallboard manufacturing plant is
beyond 500 miles from the project site (a possible
scenario if synthetic gypsum is targeted for high
recycled content). The gypsum wallboard therefore
does not qualify for the credit. It is further
assumed that a premium is paid to purchase the
project’s precast concrete wall panels from a
manufacturer located within 500 miles. The cost
premium is based on the assumption that the local
manufacturer is not necessarily the lowest bidder
for the project.

Office Building

In the Office Building model, different calculations
are used for the “minimal facade renovation” and
“full facade renovation” scenarios. In the minimum
fagade renovation, which is almost exclusively
interior construction, only a few of the materials
are assumed to come from regional manufacturers:
gypsum wallboard, architectural metals, fiberglass
batt insulation, casework, and intetior float glass.
To reach the 20 percent credit threshold, a
premium is defined to purchase the following
additional materials from regional manufacturers:

e Acoustical ceiling tiles
e DPorcelain tile and base
e Steel studs for interior partitions

The cost premiums are based on the assumption
that the local manufacturer is not necessarily the
lowest bidder for the project.

In the full fagade renovation scenarios, a premium
is defined to purchase the new exterior precast
concrete panels from a regional manufacturer
rather than paying a premium for the three material
types defined in the minimum facade scenarios.
The cost premiums, again, ate based on the
assumption that the local precast manufacturer is
not necessarily the lowest bidder for the project.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
Low Cost

No identified cost premiums.

High Cost

Total Credit COSt..uriiiiriereneeeeeeseeennn. $115,903
Cost Impact ($/GSF) ....cocvvvcuvcrcrnn. $0.44/GSF
Cost IMPACE (%0) cvvvrerreveeeeecrereireveeeeneneneen. 0.20%

Office Building (Modernization, 306,600 GSF)
Minimal Facade Renovation

Total Credit COSt..uenumnenneereeeeseeeeeeeeeeeens $83,277
Cost Impact ($/GSF) ....covevevcrernnn. $0.27/GSF
Cost Impact (%0) .ccvevvviivinieiiiciiciiiciinens 0.21%

Full Facade Renovation

Total Credit COSturreerinirrereirieieeeeieienne $145,307
Cost Impact ($/GSF) ....oeveverncrcrnnen. $0.47/GSF
Cost Impact (%0) ..c.cvevuveivenieericiicieicncaens 0.36%

Additional Considerations

For competitive bidding purposes, designers must
avoid selecting regional materials that are available
from only one manufacturer. The credit scenarios
used in the study assume that multiple
manufacturers can bid on a job, but that the owner
reserves the right to select a local manufacturer if
their cost is competitive.

Synergistic Credits

Some materials that are manufactured regionally
also obtain their raw materials from the same
region, which contributes to Credit MR-5.2
(Regional Materials, 50 percent extracted
regionally). For the putposes of the study, it is
assumed that the precast concrete panels and
acoustical ceiling tiles for which cost premiums are
paid (for regional manufacture) also obtain their
raw materials within the same region. The cost
premiums therefore contribute to 2 LEED credits.
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Supporting Calculations

Tables MR5-1 and MR5-2 identify the materials
used to achieve this credit in the “low cost” and
“high cost” Courthouse scenarios, respectively.
LEED calculations demonstrate that the 20
percent threshold is attained.

Tables MR5-3 and MR5-4 identify the materials
used to achieve this credit in the “minimal facade
renovation” and “full facade renovation” Office
Building scenarios, respectively. LEED calculations
demonstrate that the 20 percent threshold is
attained.
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Table MR5-1: 20 Percent Regional Materials, “Low Cost” Courthouse Scenario

Total Construction Cost
Total Materials Cost

$ 43,542,871 For Case 5A (Gold), worst case scenario
$ 16,795,900 Calculated Materials Cost for Case 5A (excl. MEP, labor & equip.)

Installed Product Product Regionally- Regionally-
Product Manufactured Extracted
Cost Cost % Cost
Products Products
CONCRETE
Concrete fill, 14" dia pipe pile foundations $ 597,163 33% $ 197,064 | $ 197,064 197,064
QIP concrete rglnforced basement wall, elevator $ 460,433 20% $ 93887 | $ 93,887 93,887
pit, escalator pit
CIP coqcrete foundation grade beams at pile $ 234,865 13% $ 30532 | $ 30,532 30,532
foundations
C"IP concrgte slab on grade 4"/3000 psi and $ 245,823 30% $ 73747 | $ 73,747 73,747
6"/4000 psi
CIP structural slab building system, complete with $ 475,351 10% $ 47535 | $ 47,535 47,535
columns, beams, etc.
Concrete fill, steel roof/floor deck $ 1,265,868 21% $ 265,832 | $ 265,832 265,832
CONCRETE MASONRY UNITS
CMU walls, 6" or 8" thick, grouted solid $ 513,208 33% $ 169,359 | $ 169,359 169,359
CMU at raised floor $ 413,527 20% $ 82,705 | $ 82,705 82,705
CMU backup at limestone panels $ 1,490,039 3% $ 44701 | $ 44,701 44,701
CMU backup for parapet wall, 24" high $ 182,634 5% $ 9,132 | $ 9,132 9,132
PRECAST CONCRETE WALL SYSTEM
Precast_ Congrete Wall System (concrete and $ 1,700,574 3% $ 735117 | $ 735.117 735.117
steel reinforcing components)
GYPSUM WALLBOARD
GWB @ precast concrete wall system $ 1,526,940 1% $ 15,269 | $ 15,269 15,269
GWB @ interior partitions, two sides, FR and non- $ 081,551 24% $ 235572 | $ 235,572 235,572
FR, uninsulated
Double layer GWB, staggered studs, sound $ 826328| 26% |$ 214,845 | $ 214,845 214,845
insulation
Suspended GWB $ 233,888 45% $ 105,250 | $ 105,250 105,250
GWB @ |nt_er|0r p_artltlons, two sides, FR and non $ 458,511 23% $ 105458 | $ 105,458 105,458
FR, sound insulation
GWB @ Shaftwalls and chases $ 146,427 29% $ 42,464 | $ 42,464 42,464
_GWB @ interior partition, one side, sound $ 111,506 17% $ 18,956 | $ 18,956 18,956
insulation
Misc. GWB assemblies $ 111,468 15% $ 16,720 | $ 16,720 16,720
GWSB taped and finished one side on furring studs| $ 68,153 18% $ 12,268 | $ 12,268 12,268
CASEWORK
Fixed furniture, casework and paneling (wood o _
veneer and PLAM finishes) $ 3,049,365 67% $ 2,043,075 | $ 2,043,075
PROJECT TOTALS: Regionally-Manufactured Products (3$): $ 4,559,487
Regionally-Manufactured Products (%): 27.1%
Regionally-Extracted Products ($): 2,516,412
Regionally-Extracted Products (% of Total Matls. Cost): 15.0%
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Table MR5-2: 20 Percent Regional Materials, “High Cost” Courthouse Scenario

Total Construction Cost
Total Materials Cost

$ 46,399,975 For Case 6A (Gold), worst case scenario
$ 17,998,582 Calculated Materials Cost for Case 6A (excl. MEP, labor & equip.)

Installed Product Product Regionally- Regionally-
Product Manufactured Extracted
Cost Cost % Cost
Products Products

CONCRETE
Concrete fill, 14" dia pipe pile foundations $ 597,163 33% $ 197,064 | $ 197,064 -
C_IP concrete r_elnforced basement wall, elevator $ 460,433 20% $ 93887 | $ 93,887 _
pit, escalator pit
CIP coqcrete foundation grade beams at pile $ 234,865 13% $ 30532 | $ 30,532 _
foundations
C"IP concrgte slab on grade 4"/3000 psi and $ 245,823 30% $ 73747 | $ 73,747 _
6"/4000 psi
CIP structural slab building system, complete with $ 475,351 10% $ 47535 | $ 47,535 _
columns, beams, etc.
Concrete fill, steel roof/floor deck $ 1,265,868 21% $ 265,832 | $ 265,832 --
CONCRETE MASONRY UNITS
CMU walls, 6" or 8" thick, grouted solid $ 513,208 33% $ 169,359 | $ 169,359 --
CMU at raised floor $ 413,527 20% $ 82,705 | $ 82,705 --
CMU backup at limestone panels $ 1,490,039 3% $ 44701 | $ 44,701 --
CMU backup for parapet wall, 24" high $ 182,634 5% $ 9,132 | $ 9,132 -
PRECAST CONCRETE WALL SYSTEM
Precasp Congrete Wall System (concrete and $ 1796400 3% $ 772452 | $ 772,452 _
steel reinforcing components)
CASEWORK
Fixed furniture, casework and paneling (wood o _
veneer and PLAM finishes) $ 3,735,153 67% $ 2,502,553 | $ 2,502,553
PROJECT TOTALS: Regionally-Manufactured Products (3$): $ 4,289,499

Regionally-Manufactured Products (%): 23.8%

Regionally-Extracted Products ($):

Regionally-Extracted Products (% of Total Matrls. Cost):

0.0%
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Table MR5-3: 20 Percent Regional Materials, “Minimal Facade Renovation” Office Building Scenario

Total Construction Cost
Total Materials Cost

$ 29,746,173 For Case 5B (Gold), worst case scenario
$ 5,383,574 Calculated Materials Cost for Case 5B (excl. MEP, labor & equip.)

Installed Product Product REOIE REI LI
Product Manufactured Extracted
Cost Cost % Cost
Products Products
STEEL
Architectural Metals at exterior $ 148,539 55% $ 81,696 | $ 81,696 --
Steel studs @ interior partitions, FR and non FR | $ 722,504 12% $ 86,700 | $ 86,700 --
Steel studs @ furred out partitions $ 274,743 33% $ 90,665 | $ 90,665 --
Stainless steel 18 gauge steel canopy and cable | $ 17,250 65% $ 11,213 | $ 11,213 -
GYPSUM WALLBOARD
GWB @ interior partitions, FR and non FR $ 688,099 19% $ 130,739 | $ 130,739 130,739
Patch and repair existing GWB $ 361,060 10% $ 36,106 | $ 36,106 36,106
GWB over existing partitions $ 36,092 40% $ 14437 | $ 14,437 14,437
GWB @ furred out partitions $ 261,660 13% $ 34,016 | $ 34,016 34,016
INSULATION & FIREPROOFING
Batt insulation @ interior partitions $ 688,099 10% $ 68,810 | $ 68,810 --
Batt insulation @ furred out partitions $ 261,660 23% $ 60,182 | $ 60,182 --
ACOUSTICAL CEILING PANELS
ACT panels $ 788,586 35% $ 276,005 | $ 276,005 276,005
PORCELAIN TILE
Porcelain tile @ walls $ 78,249 50% $ 39,125 | $ 39,125 39,125
Porcelain tile @ floors $ 76,715 50% $ 38,358 | $ 38,358 38,358
Porcelain tile base $ 14,484 50% $ 72421 $ 7,242 7,242
INTERIOR GLAZING
1/4" float glass @ fixed transoms o
(for credit EQ-8.2) $ 242,500 35% $ 84,875 | $ 84,875 -
CASEWORK
Casework (wood veneer and PLAM finishes) $ 47,764 67% $ 32,002 | $ 32,002 --
PROJECT TOTALS: Regionally-Manufactured Products ($): $ 1,092,169
Regionally-Manufactured Products (%): 20.3%
Regionally-Extracted Products ($): 576,026
Regionally-Extracted Products (% of Total Matls. Cost): 10.7%
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Table MR5-4: 20 Percent Regional Materials, “Full Facade Renovation” Office Building Scenario

Total Construction Cost
Total Materials Cost

$ 30,423,255 For Case 6B (Gold), worst case scenario
$ 5,695,150 Calculated Materials Cost for Case 6B (excl. MEP, labor & equip.)

Installed Product Product RE I RE I
Product Manufactured Extracted
Cost Cost % Cost
Products Products
STEEL
Architectural Metals at exterior $ 148,539 55% $ 81,696 | $ 81,696 --
Stainless steel 18 gauge steel canopy and cable | $ 17,250 65% $ 11,213 | $ 11,213 -
PRECAST CONCRETE WALL SYSTEM
Precast Concrete Wall System (concrete and $ 2034630 43% s 874,801 | $ 874,801 | $ 834,198
steel reinforcing components)
GYPSUM WALLBOARD
GWB @ precast concrete wall system $ 2,034,630 1% $ 20,346 | $ 20,346 | $ 20,346
GWB @ interior partitions, FR and non FR $ 688,099 19% $ 130,739 | $ 130,739 | $ 130,739
Patch and repair existing GWB $ 361,060 10% $ 36,106 | $ 36,106 | $ 36,106
GWB over existing partitions $ 36,092 40% $ 14,437 | $ 14,437 | $ 14,437
GWB @ furred out partitions $ 45,354 13% $ 589% | $ 5,896 | $ 5,896
INSULATION & FIREPROOFING
Batt insulation @ interior partitions $ 688,099 10% $ 68,810 | $ 68,810 --
Batt insulation @ furred out partitions $ 261,660 23% $ 60,182 | $ 60,182 --
CASEWORK
Casework (wood veneer and PLAM finishes) $ 47,764 67% $ 32,002 | $ 32,002 --
PROJECT TOTALS: Regionally-Manufactured Products ($): $ 1,336,317
Regionally-Manufactured Products (%): 23.5%
Regionally-Extracted Products ($): $ 1,041,722
Regionally-Extracted Products (% of Total Matls. Cost): 18.3%
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LEED® Credit MR-5.2:
Regional Materials: 50%
Extracted Regionally

Intent

Increase demand for building materials and
products that are extracted and manufactured
within the region, thereby supporting the
regional economy and reducing the
environmental impacts resulting from
transportation.

Requirement

Of the regionally manufactured materials
documented for MR Credit 5.1, use a minimum
of 50% of building materials and products that
are extracted, harvested or recovered (as well as
manufactured) within 500 miles of the project
site.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

As with Credit MR 5.1 (Regional Materials, 20
percent manufactured regionally), the focus of this
credit will typically be a limited group of “big
ticket” construction materials. The most likely
candidates include:

e (Cast-in-place concrete

e  Structural steel

e Stone

e Brick

e  Precast concrete panels
e Concrete masonty units

e Gypsum wallboard
e Acoustical ceiling tiles

Because this credit tracks the raw materials used in
construction products, it is generally more viable to
target products with relatively few material
constituents (e.g., concrete, brick) than more
complex products such as glazings, carpets, or
finished casework. Products that incorporate high
amounts of recycled content, such as steel, may
also be difficult to track from a raw materials
standpoint.

Basis for Cost Assumption

For both the Courthouse and Office Building
models, LEED calculations have been developed
to demonstrate how the 50 percent extracted
materials threshold can potentially be achieved (see
“Supporting Calculations” below).

Courthouse

In the Courthouse model, different assumptions
are used for the “low cost” and “high cost”
scenarios. In the low-cost cases, it is assumed that
the cast-in-place concrete, precast concrete, and
concrete masonry are all produced from regionally
extracted materials and that no cost premium

applies.

In the high-cost scenarios, the credit is purposely
considered unattainable. This reflects situations
where materials such as Portland cement are not
regionally extracted, thereby preventing concrete
and concrete masonry from being used to achieve
the credit.

Office Building

In the Office Building model, different calculations
are used for the “minimal facade renovation” and
“full facade renovation” scenarios. In the minimum
fagade renovation, which is almost exclusively
interior construction, it is assumed that the gypsum
wallboard, acoustical ceiling tiles, and porcelain
tiles are produced from regionally extracted
materials. No cost premium applies in this
scenario.!

In the full facade renovation scenarios, the raw
materials for the concrete in the new exterior
precast concrete panels are assumed to be

I Premiums have already been accounted for in Credit
MR-5.1 to obtain acoustical ceiling tiles and porcelain
tiles from regional manufacturers.
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regionally extracted. No cost premium applies in
this scenario.!

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)
Low Cost

No identified cost premiums.
High Cost

The credit is not attainable.

Office Building (Modernization, 306,600 GSF)
Minimal Facade Renovation

No identified cost premiums.
Full Facade Renovation

No identified cost premiums.

Additional Considerations

For competitive bidding purposes, designers must
avoid selecting regional materials that are available
from only one manufacturer. The credit scenarios
used in the study assume that multiple
manufacturers can bid on a job, but that the owner
reserves the right to select a local manufacturer if
their cost is competitive.

Synergistic Credits

Item SN-2 (Office Building) reviews the cost
implications of earning Credit MR-5.2 in
conjunction with Credit MR-4.2 (Recycled
Content, 10 percent). The synergistic case applies
only in the full facade renovation scenarios.

I A premium is already accounted for in Credit MR-5.1
to obtain precast concrete panels from a regional
manufacturer.

Supporting Calculations

Table MR5-1 (see Credit MR-5.1) identifies the
materials used to achieve this credit in the “low
cost” Courthouse scenarios. LEED calculations
demonstrate that the credit threshold is attained.
(Note: the Table confirms that at least 10% of the total
project material costs are from regionally-extracted products.
This is equivalent to the “50% of 20%” credit
requirement.)

Tables MR5-3 and MR5-4 (see Credit MR-5.1)
identify the materials used to achieve this credit in
the “minimal facade renovation” and “full facade
renovation” Office Building scenarios, respectively.
LEED calculations demonstrate that the credit
threshold is attained. (Nofe: the Tables confirm that at
least 10% of the total project material costs are from
regionally-extracted products. This is equivalent to the
“50% of 20%” credit requirement.)
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LEED® Credit MR-6:
Rapidly Renewable
Materials

Intent

Reduce the use and depletion of finite raw
materials and long-cycle renewable materials by
replacing them with rapidly renewable materials.

Requirement

Use rapidly renewable building materials and
product (made from plants that are typically
harvested within a ten-year cycle or shorter) for
5% of the total value of the all building materials
and products used in the project.

(1 point)

Cost Impact: Not Pursued

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

While a number of rapidly renewable building
products are available, it is very difficult for mid-
and large-scale commercial or institutional projects
to meet the 5 percent threshold of this credit. GSA
courthouses, for instance, would likely need to
incorporate the following rapidly renewable
materials to even approach the 5 percent criteria:

e Linoleum flooring (typically an alternative to
vinyl flooring)

e Agrifiber (straw-based) substrates for
casework (typically an alternative to plywood,
particleboard, or medium-density fiberboards)

e Cork flooring (typically an alternative to
wood, resilient flooring, or carpeting)

e Bamboo flooring (typically an alternative to
wood flooring)

As a number of these products ate still relatively
new to the construction market, it is currently
unlikely that they would all be incorporated into a
new Courthouse design, particulatly at the levels
needed to reach the 5 percent cost threshold.

With office buildings, the opportunities to install
rapidly renewable materials are even more limited
(they have far less casework or wood flooring than
Courthouses), making the likelihood of achieving
the 5 percent threshold even more remote.

In most GSA projects, it is therefore unlikely that
the LEED credit will be earned, although the use
of some rapidly renewable materials may be
desirable for aesthetic, economic, or environmental
reasons. In addition, some types of rapidly
renewable materials (e.g., strawboard, cork
flooring) may also contain recycled content and
therefore contribute to LEED Credits MR-4.1 and
4.2. The strawboard substrates are also
manufactured without urea-formaldehyde binders,
which allow them to contribute to Credit EQ-4.4,
Low-Emitting Materials, Composite Wood.

Basis for Cost Assumption

The credit is not pursued in any of the Courthouse
or Office Building scenarios.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not pursued.

Office Building (Modernization, 306,600 GSF)

The credit is not pursued.

Additional Considerations

None identified.

Synergistic Credits

As noted above, some products that qualify as
rapidly renewable materials may also contribute to
Credit MR-4 (Recycled Content) or Credit EQ-4.4
(Low-Emitting Materials, Composite Wood).
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LEED® Credit MR-7:
Certified Wood

Intent

Encourage environmentally responsible forest
management.

Requirement

Use a minimum of 50% of wood based materials
and products, certified in accordance with the
Forest Stewardship Council’s Principles and
Criteria, for wood building components
including but not limited to, structural framing
and general dimensional framing, flooring,
finishes, furnishings, and non-rented temporary
construction applications such as bracing,
concrete formwork and pedestrian barriers.

(1 point)

Cost Impact=4or 5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit requires that at least 50 percent of a
project’s wood come from FSC-certified sources.
Certified wood products that are most widely
available include:

e Hardwoods and veneers for trim, paneling,
millwork, and casework

e Hardwood flooring
e Solid core wood doors

Certified wood products that are available but
more limited include:

e Plywood or particleboard
e Construction grade lumber
e  DPre-fabricated cabinetry

Because FSC-certified products currently represent
only a small share of all wood products available, it
is important for project teams to investigate the
availability and lead times associated with certain
wood species, grades, and products, particularly for
large orders.

Basis for Cost Assumption

For both the Courthouse and Office Building
models, LEED calculations have been developed
to demonstrate how the 50 percent certified wood
threshold can potentially be achieved (see
“Supporting Calculations” below).

Courthouse

In the Courthouse model, all the fixed furnishings
in the Courtrooms and Judges” Chambers are
fabricated from certified woods. Cost premiums
are defined for FSC-certified hardwoods, veneers,
and plywood.

Office Building

In the Office Building model, all the unrated solid
core wood doors in the Closed Office areas are
FSC-certified. Cost premiums are defined for the
certified doots, which are assumed to have solid
stave cores to achieve the FSC certification.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt..uuririiireereneereeeeeenennn. $596,597
Cost Impact ($/GSF) ....cccovvvcuvcrcuan. $2.28/GSF
Cost IMPACE (%0) cvvvrerreveeeecrerreireneeeeneneneene 1.04%

Office Building (Modernization, 306,600 GSF)

Total Credit COSt..uenivnirneereereereeerreeeesreens $77,332
Cost Impact ($/GSF) ..o $0.25/GSF
Cost Impact (%), Min. Facade..................... 0.20%
Cost Impact (%), Full Facade...........cccc...... 0.19%

Additional Considerations

For LEED calculation purposes, post-consumer
recycled-content wood material, as found in some
composite wood products, can be deducted from
the total wood calculation for the building.
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The certified wood credit becomes more
complicated when it is pursued in conjunction with
Credit EQ 4.4 (Low Emitting Materials, Composite
Wood). The issues are reviewed in more detail as
part of the “synergistic credit” write-ups of

Section 3.

Synergistic Credits

Item SN-4 (Courthouse) reviews the cost
implications of earning Credit MR-7 in conjunction
with Credit EQ-4.4 (Low-Emitting Materials,
Composite Wood). Item SN-5 (Courthouse)
reviews the cost implications of earning Credit
MR-7 in conjunction with Credit EQ-4.4 (Low-
Emitting Materials, Composite Wood) and Credit
1ID-1.4B (Exceed Certified Wood Criteria, 75
percent).

Item SN-3 (Office Building) reviews the cost
implications of earning Credit MR-7 in conjunction
with Credit EQ-4.4 (Low-Emitting Materials,
Composite Wood). Item SN-5 (Office Building)
reviews the cost implications of earning Credit
MR-7 in conjunction with Credit EQ-4.4 (Low-
Emitting Materials, Composite Wood) and Credit
1D-1.4B (Exceed Certified Wood Criteria, 75
percent).

Supporting Calculations

Table MR7-1 identifies the wood products used to
achieve this credit in the Courthouse scenarios.
LEED calculations demonstrate that the 50
percent threshold is attained.

Table MR7-2 identifies the wood products used to
achieve this credit in the Office Building scenarios.
LEED calculations demonstrate that the 50
percent threshold is attained.

GSA LEED COST STUDY

127



Section 2: Individual LEED Credit Reviews

Table MR7-1: Targeted Wood Products to Earn Credit MR-7 (Courthouse Model)

Targeted Wood
Installed Costs Products
from Reference (w/cost premiums)
Estimate Base Wood to earn

# |[ITEM (Appendix K) Material Costs Credit MR-7
1 |Coiling overhead wood door (S&C) $1,250] $400 $400
2 |Sld core hardwd veneer single door w/ metal door frame (S&C) $19,000] $6,080 $6,080
3 |Sld core hardwd veneer single door w/ metal door frame (S&C) $31,050 $9,936 $9,936
4 |ABS Plastic clad door (S&C) $4,200] $1,344 $1,344
5 |Sld core hardwd veneer single door w/ metal door frame (S&C) $1,900] $608 $608
6 |Sld core hardwd veneer single door w/ metal door frame (S&C) $3,450] $1,104 $1,104
7 |Hardwood base (S&C) $40,111 $26,874 $26,874
8 |Plastic Laminate Counter (S&C) $23,424] $7,027 $7,027
9 |Hd wood and veneer cabinets (S&C) $128,100| $61,488 $61,488
10 ]Sld core hardwd veneer single door w/ metal door frame, rated (EO) $34,930] $11,178 $11,178
11 |SId core hardwd veneer single door w/ metal door frame (EQO) $94,334 $30,187 $30,187
12 |Sld core hardwd veneer single door w/ metal door frame (EO) $687,092] $219,869 $219,869
13 |Hardwood base (EO) $407,169 $272,803 $272,803
14 |Fixed Furnishings and Casework (EO) $124,416 $59,720 $59,720
15 |Sld core hardwd veneer door w/ glass panel and frame (DT) $14,824 $4,744 $4,744
16 |Base cabinet, PLAM (DT) $2,254 $676 $676
17 |Solid core hardwood veneer double door and wd frame (CR) $101,880] $52,978 $52,978
18 |Solid core hardwood veneer single door and wd frame (CR) $88,943 $46,250 $46,250
19 |Hardwood veneer paneling wainscott (CR) $269,234] $129,232 $129,232
20 |Fixed furnishings (combined - Courtrooms) $2,045,541 $981,860 $1,187,437
$102,277
21 |Sld core hardwd veneer door (Chambers) $474,364] $246,669 $246,669
22 |Bi-folding double door w/wd frame (Chambers) $6,587 $2,108 $2,108
23 |Sld core hardwd veneer door w/frame (Chambers) $4,959 $2,579 $2,579
24 |Hardwood base (Chambers) $86,940 $58,250 $58,250
25 |Fixed furnishings (Chambers) $583,453] $280,057 $338,694
$29,173
Wood Cost Totals $5,279,405 $2,514,021 $2,909,685
Target $ Value to achieve 50% Certified Wood: $1,454,842
Actual $ Value of Certified Wood Items: $1,526,131

% FSC Certifed Wood:
Color Key:

Targeted FSC Certified Wood Materials, including cost premiums
Costs for miscellaneous wood blocking and other wood components that are not FSC certified
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Table MR7-2: Targeted Wood Products to Earn Credit MR-7 (Office Building Models)

Targeted Wood
Installed Costs Products
from Reference (w/cost premiums)
Estimate Base Wood to earn

# |ITEM (Appnd. L & M) Material Costs Credit MR-7
1 |Coiling overhead wood slat door (S&C) $1,348 $431 $431
2 |Solid core hardwd veneer single door w/ hm door frame (S&C) $18,241] $5,837| $5,837
3 |Solid core hardwd veneer double door w/ hm door frame (S&C) $12,177| $3,897| $3,897
4 |Solid core hardwd veneer double door w/ hm door frame (S&C) $6,760] $2,163) $2,163
5 |Solid core hardwd veneer single door w/ hm door frame (S&C) $80,588 $25,788" $25,788
6 |Solid core hardwd veneer single door w/ hm door frame (S&C) $2,480, $794" $794
7 |Hardwood trim (S&C) $6,501 $4,356" $4,356
8 |Hardwood base (S&C) $28,800 $19,296" $19,296
9 |Reception counter (S&C) $9,018, $4,329" $4,329
10 |Mail room furnishings (S&C) $2,695] $1,294] $1,294
11 |Solid core hardwd veneer single door w/ hm door frame (Closed Office) $483,397| $154,687 $208,828
12 |Solid core hardwd veneer double door w/ hm door frame (Closed Office) $6,765) $2,165) $2,165
13 |Solid core hardwd veneer single door w/ hm door frame (Closed Office) $29,756 $9,522 $9,522
14 |Solid core hardwd vnr dble door w/ hm door frame, fire rated (Closed Office) $9,703] $3,105) $3,105
15 |Hardwd Base (Closed Office) $4,986 $3,341] $3,341
16 |Casework (Closed Office) $10,290 $4,939 $4,939
17 |Solid core hardwd veneer single door w/ hm door frame (Open Office) $67,680 $35,194{ $35,194
18 |Solid core hardwd veneer double door w/ hm door frame (Open Office) $13,530 $7,036) $7,036
19 |Solid core hardwd vnr. single door w/ hm frame, fire rated (Open Office) $29,756) $15,473" $15,473
20 |Solid core hardwd veneer double door w/ hm door frame, fire rated (Open Office) $9,703] $5,046" $5,046
21 |Hardwd Base (Open Office) $2,187| $1,465" $1,465
22 |Casework (Open Office) $10,289 $4y939|| $4,939
Wood Cost Totals $846,650 $315,094|| $369,235
Target $ Value to achieve 50% Certified Wood: $184,617
Actual $ Value of Certified Wood Items: $208,828
% FSC Certifed Wood:

Color Key:

Targeted FSC Certified Wood Materials, including cost premiums
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LEED® EQ Prerequisite 1:
Minimum [AQ Performance

Intent

Establish minimum indoor air quality (IAQ)
performance to prevent the development of
indoor air quality problems in buildings, thus
contributing to the comfort and well-being of
the occupants

Requirement

Meet the minimum requirements of voluntary
consensus standard ASHRAE 62-1999,
Ventilation for Acceptable Indoor Air Quality,
and approved Addenda (see ASHRAE 62-2001,
Appendix H, for a complete compilation of
Addenda) using the Ventilation Rate Procedure.

Cost Impact = 1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The ASHRAE 62 Ventilation Rate Procedure
prescriptively defines the amount of outside air to
be supplied for a given occupancy type (e.g., 20
cfm of outside air per person in an office
environment). ASHRAE 62 is a common design
standard for HVAC engineers, and is also
referenced in many building codes.

Basis for Cost Assumption

Compliance with ASHRAE 62 (latest version) is a
stated requirement for GSA projects, per P100.
There is no cost impact associated with this
prerequisite.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® EQ Prerequisite 2:
Environmental Tobacco
Smoke

Intent

Prevent exposure of building occupants and
systems to Environmental Tobacco Smoke

(ETS).

Requirement

Zero exposure of nonsmokers to Environmental
Tobacco Smoke (ETS) by EITHER:

e  Prohibiting smoking in the building and
locating any exterior designated smoking
areas away from entries and operable
windows;

OR

e Providing a designated smoking room
designed to effectively contain, capture and
remove ETS from the building. Ata
minimum, the smoking room shall be
directly exhausted to the outdoors with no
re-circulation of ETS-containing air to the
non-smoking area of the building, enclosed
with impermeable structural deck to deck
partitions and operated at a negative
pressure compared with the surrounding
spaces of at least 7 PA (0.03 inches of water
gauge).

e DPerformance of smoking rooms shall be
verified using tracer gas testing methods as
described in the ASHRAE Standard 129-
1997. Acceptable exposure in non-smoking
areas is defined as less than 1% of the tracer
gas concentration in the smoking room
detectable in the adjoining non-smoking
areas. Smoking room testing as described in
the ASHRAE Standard 129-1997 is
required in the contract documents and
critical smoking facility systems testing
results must be included in the building
commissioning plan and repotrt or as a
separate document.

Cost Impact=2 or 3

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»
»

Practical Applications

Compliance with this credit may be achieved
through two means:

e Prohibition of smoking in the building (with
no exterior smoking areas allowed at building
entries or near operable windows); or

e Creation of designated smoking rooms
meeting the LEED construction and
ventilation criteria.

Basis for Cost Assumption

While the majority of GSA facilities are smoke-
free, GSA standards and Executive Order 13058
do currently allow for smoking rooms in federal
facilities. Per P100, smoking rooms in GSA
buildings are to be operated under negative
pressure and exhausted directly to the outdoors,
which is consistent with the LEED requirements.
For the purposes of this study, it is also assumed
that structural deck-to-deck partitions are installed
to meet the P100 criteria.

The P100 standards do not, however, specify a
minimum negative pressure that must be
maintained, nor require tracer gas testing of the
facility prior to occupancy. The cost premium for
this prerequisite is therefore based on providing
tracer gas testing for each designated smoking
room. For the Courthouse model, testing for nine
rooms is included, based on the assumption that
judges are allowed to smoke in their private
chambers (there are nine courtrooms and nine sets
of judge’s chambers in the building). For the Office
Building model, testing for eight rooms is included,
based on the assumption that there is one smoking
lounge per floor on floors two through nine. The
estimates for tracer gas testing include costs for
set-up and mobilization, testing of the identified
spaces, equipment calibration, and final reporting
of results.
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Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.coveeirireeeirieieerieiereenes $26,381
Cost Impact ($/GSF)...ccvvvvrererrcrnnn. $0.10/GSF
Cost Impact (%0)....cccvecrviervieriiiiiiiiiiinines 0.05%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt eeverveeieneeeeeeeeeeeeeeeeeeanens $21,507
Cost Impact ($/GSF)....ccvvvvvvcrcrnen. $0.07/GSF
Cost Impact (%), Min. Facade.................... 0.05%
Cost Impact (%), Full Facade...................... 0.05%

Additional Considerations

If a GSA facility is designated as non-smoking, and

no exterior smoking areas are allowed at building
entries or near operable windows, no cost
premiums are associated with this credit.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-1:
Carbon Dioxide Monitoring

Intent

Provide capacity for indoor air quality (IAQ)
monitoring to help sustain long term occupant
comfort and well-being.

Requirement

Install a permanent carbon dioxide (CO2)
monitoring system that provides feedback on
space ventilation performance in a form that
affords operational adjustments. Refer to the
COz differential for all types of occupancy in
accordance with ASHRAE 62-2001,
Appendix D.

(1 point)

Cost Impact =4

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

To achieve this credit, carbon dioxide sensors are
installed in selected spaces within a building to
monitor the ventilation system performance. High
concentrations of CO; generally indicate that the
amount of outside air delivered to a space is
inadequate for the number of occupants (due to
improper air balancing, improper setting of the
outside air dampers, or other issues). Targeted
spaces include those with variable occupancy (e.g.,
courtrooms, conference rooms, cafeterias), and
spaces served by the longest lengths of ductwork.
The credit does not require that the CO;
monitoring system provide automatic outside air
damper control (typically through tie-ins with the
building management system|[BMS]); however, this
strategy may be pursued in many projects to
provide better ventilation control, and to

potentially provide energy savings (see “Synergistic
Credits” below).

Basis for Cost Assumption

For the Courthouse model, a total of forty-five
carbon dioxide sensors are installed. Targeted
spaces include courtrooms, jury rooms, judge’s
chambers, conference rooms, the cafeteria, the Jury
Assembly room, and a few additional spaces at the
end of duct runs.

For the Office Building model, a total of sixty
carbon dioxide sensors are installed. Targeted
spaces include conference rooms, open office areas
at the end of duct runs, and a few miscellaneous
spaces.

For the purposes of the study, the CO; sensors are
assumed to interface with the BMS only to display
sensor readings. The estimates do not assume that
the BMS is programmed to provide automatic
outside air damper control based on CO» sensor
input (this level of control is assumed in Credit
EA-1 the “Synergistic Credits” identified below).

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSteiiirrreeririereerieieieeeeens $64,876
Cost Impact ($/GSF) ....oeveverncrcrnnen. $0.25/GSF
Cost Impact (%0) ..ccveevvevivinieiiciiciiiciinens 0.11%

Office Building (Modernization, 306,600 GSF)

Total Credit COSt..uenumneereereeeeseeeeeeeeeeeeens $92,556
Cost Impact ($/GSF) ..ccvvvevernercrnen. $0.30/GSF
Cost Impact (%), Min. Facade..................... 0.24%
Cost Impact (%), Full Facade..................... 0.23%

Additional Considerations

Carbon dioxide sensors require initial and ongoing
calibration to perform effectively. For the purposes
of the study, a five-year calibration sensor is the
assumed standard, in order to minimize
maintenance requirements.
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Synergistic Credits

Item SN-3 (Courthouse) of Section 3 reviews the
cost implications of earning credit EQ-1 in
conjunction with credit EA-1 (Optimize Energy
Performance). Similarly, Items SN-1A through SN-
1D (Office Building) of Section 3 review the cost
implications of earning credit EQ-1 in conjunction
with credit EA-1 for the Office Building scenarios.
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LEED® Credit EQ-2:
Increase Ventilation
Effectiveness

Intent

Provide for the effective delivery and mixing of
fresh air to support the safety, comfort and well-
being of building occupants.

Requirement

For mechanically ventilated buildings, design
ventilation systems that result in an air change
effectiveness (Eac) greater than or equal to 0.9 as
determined by ASHRAE 129-1997. For naturally
ventilated spaces demonstrate a distribution and
laminar flow pattern that involves not less than
90% of the room or zone area in the direction of
air flow for at least 95% of hours of occupancy.

(1 point)

Cost Impact =1 or 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

Both overhead and underfloor air distribution
systems can meet the performance criteria for this
credit. For overhead (ceiling) distribution systems,
project engineers must demonstrate that the
ventilation designs for all the major space types in a
building meet acceptable Air Diffusion
Performance Index (ADPI) targets. ADPI selection
procedures, which address diffuser types, diffuser
spacings, and air velocities, are used as parameters
for achieving good comfort and air mixing within a
given space. ADPI calculations, which are defined
in ASHRAE Fundamentals Chapter 31 (Space Air
Diffusion), are often not performed or formally
submitted as part of a typical HVAC system

design. The ADPI parameters, however, do not
typically result in significant changes to HVAC

designs or diffuser layouts. The process can be
seen as a means of confirming and refining initial
design assumptions.

Buildings with underfloor air delivery systems can
demonstrate credit compliance through design
narratives and drawings indicating diffuser
locations, air velocities, and the predicted air
distribution in the upper and lower stratification
zones. ADPI-type calculations are not required for
underfloor air systems.

For the purposes of this study, it is assumed that
natural ventilation strategies meeting the LEED
credit criteria are unlikely for most GSA building

types.

Basis for Cost Assumption

The Courthouse model includes an underfloor air
distribution system as a GSA standard; it is
therefore assumed to comply with the credit
requirements at no additional cost.

In the Office Building model, the credit is earned
with a well-designed overhead air distribution
system. There is no construction cost premium to
achieve the credit; however, projects may incur
additional soft costs for performing and
documenting the ADPI calculations (see Section 4
of this study).

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-3.1:
Construction IAQ
Management Plan —
During Construction

Intent

Prevent indoor air quality problems resulting
from the construction/renovation process in
order to help sustain the comfort and well-being
of construction workers and building occupants.

Requirement

Develop and implement an Indoor Air Quality
(IAQ) Management Plan for the construction
and pre-occupancy phases of the building as
follows:

e During construction meet or exceed the
recommended Design Approaches of the
Sheet Metal and Air Conditioning National
Contractors Association (SMACNA) IAQ
Guideline for Occupied Buildings under
Construction, 1995, Chapter 3.

e Protect stored on-site or installed
absorptive materials from moisture damage.

e If air handlers must be used during
construction, filtration media with a
Minimum Efficiency Reporting Value of 8
must be used at each return air grill, as
determined by ASHRAE 52.2-1999.

e Replace all filtration media immediately
prior to occupancy. Filtration media shall
have a Minimum Efficiency Reporting
Value (MERYV) of 13, as determined by
ASHRAE 52.2-1999 for media installed at
the end of construction.

(1 point)

Cost Impact = 3

1 2 3 4 5
GSA No Low Moderate High
Mandate premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit requires the general contractor or
construction manager to develop and submit a
Construction IAQ Management Plan for the
project. Upon approval by the client and/or design
team, all contractors are responsible for
implementing the provisions of the plan
throughout the construction process. SMACNA’s
TAQ Guideline for Occupied Buildings under
Construction covers control measures in the
following five areas:

e HVAC protection

e Source Control

e Pathway Interruption
e Housekeeping

e Scheduling

Typical measures that would be implemented
include:

e Sealing off construction areas from occupied
spaces (including HVAC system isolation);

e Covering/sealing of ductwork openings -
when stored on-site, and when installed,;

e Sequencing ductwork installations to avoid
exposure to dust-producing activities;

e Providing local exhaust for any construction
activities that generate combustion fumes or
high levels of air pollutants;

e Sequencing finish material installations to
avoid contamination of absorbent materials
by highly-emitting materials; and

e Using low-emitting cleaning products
throughout the construction process.

In addition to the SMACNA requirements, the
filtration and material storage provisions outlined
in the credit must be included in the scope of the
TIAQ plan.

Basis for Cost Assumption

In the Courthouse model, the cost to develop an
IAQ Management Plan and implement the
SMACNA requirements is estimated based on two
different assumptions. In the “low cost” scenarios,
the SMACNA guidelines are already considered
part of the construction teams’ practices, and no
additional labor cost is required. In the “high cost”
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scenarios, an additional labor cost is included to
manage the Construction IAQ Plan.

It is further assumed that the air handling units
(AHUs) in the Courthouse will be operated duting
the construction process. Per the LEED credit
criteria, MERV 8 filters must therefore be used at
all return air grilles. Since the majority of the
building is expected to use the ceiling plenum for
return air (as opposed to return air ducts), it is
assumed that openings are made in the mechanical
room walls above the ceiling height to allow return
air back to the air handlers!. These openings,
estimated to be approximately twenty square feet
per mechanical room, would typically be covered
with blanket filters during the construction process.
The filters would typically be replaced weekly. To
meet the LEED requirement, MERV 8 filters are
used instead of the blanket filters. Because of their
greater effectiveness in trapping particulates, the
MERY 8 filters are changed every two weeks.

Since the air handlers ate operated during
construction, their filters must be replaced
immediately priotr to occupancy. This is considered
standard practice on GSA projects, therefore no
cost premium is assumed. AHU filters with MERV
13 ratings or better are also considered standard
per GSA’s P100, which requires 85 percent spot
efficiency removal and filtering down to 3.0
microns. Filter replacements are also assumed for
all fan-powered VAV boxes prior to occupancy.
This is considered standard GSA practice, with no
cost premium.

In the Office Building model, no labor cost
premiums are assumed to meet the SMACNA TAQ
requirements. GSA typically requires measures of
this type for extensive building renovations that
involve complex phasing and occupied spaces.

As with the Courthouse, it is assumed that the air
handling units in the Office Building will be
operated during construction. MERYV 8 filters are
installed at the mechanical rooms, based on the
same assumptions used for the Courthouse.

! For spaces that have plenum returns, it is assumed that
acoustical ceiling panels and return air registers will not
be installed until after significant dust-producing
activities have been completed (e.g., drywall work).
Filters are therefore not an issue at the registers.

End of construction filter replacements for the air
handlers and fan-powered VAV boxes are also
assumed for the Office Building. As with the
Courthouse, these filter replacements are
considered standard GSA practice, and do not add
to project costs.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Low Cost

Total Credit COStueuemmmniinireeeeeeereeeeeseesreanes $8,519
Cost Impact ($/GSF) c.cccevevvervevieann. $0.03/GSF
Cost IMPact (%0) .ceceveeveeceeenierienricieieneenens 0.01%
High Cost

Total Credit COSteiirinrreeririereerieieeeeeens $45,452
Cost Impact ($/GSF) ...oeveveuncrernnn. $0.17/GSF
Cost Impact (%0) .ccvevvvivivinieiiciiiciiiciinens 0.08%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt..uenumneeneereeeeseeeeeeeeeeeeens $14,212
Cost Impact ($/GSF) ....coevevevcrernnn. $0.05/GSF
Cost Impact (%), Min. Facade .................... 0.04%
Cost Impact (%), Full Facade...................... 0.04%

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-3.2:
Construction IAQ
Management Plan —
Before Occupancy

Intent

Prevent indoor air quality problems resulting
from construction/renovation process, in order
help sustain the comfort and well-being of
construction workers and building occupants.

Requirement

Develop and implement an Indoor Air Quality
(IAQ) Management Plan for the pre-occupancy
phase as follows:

e After construction ends and prior to
occupancy conduct a minimum two-week
building flush-out with new Minimum
Efficiency Reporting Value (MERYV) 13
filtration media at 100% outside air. After
the flush-out, replace the filtration media
with new MERYV 13 filtration media, except
the filters solely processing outside ait.

OR

e Conduct a baseline indoor air quality testing
procedure consistent with the United States
Environmental Protection Agency’s current
Protocol for Environmental Requirements, Baseline
LAQ and Materials, for the Research Triangle
Park Campus, Section 01445,

(1 point)

Cost Impact = 3

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

For most GSA projects, it is assumed that a two
week building flush-out will be the means to
achieve this credit. Project teams will need to
include the flush-out period as part of the overall
construction schedule, and determine what limited
commissioning or set-up activities can occur in the
building during the two week period. A significant
consideration for some projects will be the
scheduling of furniture installations (e.g.,
workstations)—the USGBC has ruled that
absorbent furnishings cannot be moved into a
building until the flush-out has been completed.
Similarly, painting touch-ups and other punch-list
items that involve VOC-emitting materials cannot
be performed during the flush-out period.

Commissioning activities can occur during the
flush-out; however, these would typically be limited
by the fact that the HVAC systems are operating in
a fixed flush-out mode. Commissioning of lighting
systems, the building envelope, or other non-
HVAC systems (e.g., elevators, fire safety) is
possible.

The referenced EPA Baseline IAQ testing is not
assumed to be likely for most GSA projects; costs
have not been estimated for this option.

Basis for Cost Assumption

In both the Courthouse and Office Building
models, constant volume dedicated ventilation
units are provided (per P100 requirements) on each
floor, which provide 100 percent outside air. The
flush-outs are therefore implemented by running
these dedicated ventilation units during the
designated two week period. It is also assumed that
fan powered VAV boxes at the perimeter zones
will operate.

Prior to the flush-out, filter replacements are
assumed for all air handlers and for all fan-powered
VAV boxes. As noted under credit EQ-3.1
(Construction IAQ Management Plan, During
Construction), these filter replacements are
considered standard practices in GSA projects.
Since the dedicated ventilation units process only
outside air, it is not necessary to replace their filters
after the flush-out. It is assumed, however, that the
filters in the fan-powered VAV boxes will need to
be replaced after the flush-out in order to meet the
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credit requirements. A cost premium is defined for
these filter replacements.

For the purposes of the study, a premium is also
defined for the projects’ general conditions costs.
In both the Courthouse and Office Building cases,
it is assumed that a small crew from the General
Contracting or Construction Management firm will
remain at the site during the two week flush-out
period, even though most of the construction team

has been demobilized.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.cvveeirrreeeirieieeieiereennas $21,330
Cost Impact ($/GSF)...ccvvvvvercrrernnn. $0.08/GSF
Cost Impact (%0)..c.ccccveervierrieriiiiiiiiiciines 0.04%

Office Building (Modemization, 306,600 GSF)

Total Credit COSt eeverreeieneeeeeeeeeeseeeereanens $22,289
Cost Impact ($/GSF)...cccevvvvvvcrcrnen. $0.07/GSF
Cost Impact (%), Min. Facade.................... 0.06%
Cost Impact (%), Full Facade...................... 0.06%

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-4.1:
Low-Emitting Materials —
Adhesives and Sealants

Intent

Reduce the quantity of indoor air contaminates
that are odorous, potentially irritating and/or
harmful to the comfort and well-being of
installers and occupants.

Requirement

The VOC content of adhesives and sealants used
must be less than the current VOC content
limits of South Coast Air Quality Management
District (SCAQMD) Rule # 1168, AND all
sealants used as fillers must met or exceed the
requirements of the Bay Area Quality
Management District Regulation 8, Rule 51.

(1 point)

Cost Impact = 2

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit requires the selection and specification
of adhesives and sealants that meet the referenced
VOC limits. The requirements apply only to those
adhesive and sealant products used in interior
applications. These would typically include:

e Flooring adhesives (carpet, resilient flooring,
wood, tile, etc.)
e Wall covering adhesives

e  Caulks/sealants used at drywall, millwork ,
and casework joints

e Interior glazing sealants
e Plumbing fixture adhesives and sealants

o Ductwork and other HVAC-related
adhesives and sealants

In almost all product categories, adhesives and
sealants are readily available that meet the
referenced VOC limits. In many cases (e.g., carpet
and resilient flooring adhesives), low-VOC
formulations have become the manufacturer’s
standard products.

To ensure that the credit is achieved, project teams
will need to include specific VOC limits in the
project specifications for the targeted adhesive and
sealant products. During construction, the project
team will need to review product submittals to
confirm VOC content compliance.

Basis for Cost Assumption

As low-VOC adhesives and sealants are widely
available, there is no construction cost premium
assumed for this credit. The development of
additional specification language, and subsequent
submittal reviews, is addressed as part of the soft
cost analysis in Section 4 of this report.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-4.2:
Low-Emitting Materials —
Paints

Intent

Reduce the quantity of indoor air contaminates
that are odorous, potentially itritating and/or
harmful to the comfort and well-being of
installers and occupants.

Requirement

VOC emissions from paints and coatings must
not exceed the VOC and chemical component
limits of Green Seal’s Standard GS-11

requirements.
(1 point)

Cost Impact = 2

1 7% 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

This credit requires the selection and specification
of interior paints that do not exceed the VOC and
chemical component limits of the referenced
Green Seal standard!. For typical drywall, plaster
and wood applications, most major paint
manufacturers offer one or more water-based
latex/actylic paint lines that can meet the Green
Seal requirements. Green Seal-compliant paints are
also available for other surface types (metals,
concrete, masonty); however, design teams will
typically need to research the appropriate products
offered by different manufacturers. Oil-based
(alkyd) paints do not meet the Green Seal VOC
criteria.

1'The VOC limits of the standard are as follows:
Flat Paints: 50 grams/liter
Non-flat Paints: 150 grams/liter

To ensure that the credit is achieved, project teams
will need to include specific VOC and chemical
component limits in the project’s paint
specifications (for interior products). During
construction, the project team will need to review
product submittals to confirm compliance with the
VOC and prohibited chemical criteria.

Basis for Cost Assumption

Low VOC paints meeting the Green Seal criteria
are available from a number of manufacturers
nationwide. Low-VOC paint costs are typically
comparable to other quality paint products; as
such, no construction cost premium was identified
for this credit. The development of additional
specification language, and subsequent submittal
reviews, is addressed as part of the soft cost
analysis in Section 4 of this report.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

In situations where alkyd paints or other non-
compliant paint products are required for small
areas in a building, it is still possible to eatn this
credit using a “VOC budget” methodology. Project
teams must track the number of gallons of paint
used for all interior applications, and demonstrate
that the combined VOC content of the paint used
is less than or equal to the maximum VOC content
allowed in the Green Seal standard. For example,
by using a zero-VOC product for large drywall
areas, a project could also use an alkyd-based paint
for metal handrails at a stairway.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-4.3:
Low-Emitting Materials —
Carpet

Intent

Reduce the quantity of indoor air contaminates
that are odorous, potentially itritating and/or
harmful to the comfort and well-being of
installers and occupants.

Requirement

Carpet systems must meet or exceed the
requirements of the Carpet and Rug Institute
Green Label Indoor Air Quality Test Program.

(1 point)

Cost Impact = 1

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

The Carpet and Rug Institute (CRI) Green Label
program was established to test and identify
carpets that meet specific emission standards for
total volatile organic compounds (TVOCs), 4-PC
(4-Phenylcyclohexene), formaldehyde, and styrene.
Most commercial and institutional carpets from the
major carpet manufacturers in the United States
comply with the CRI standard. There is typically
no cost premium associated with Green Label
rated carpets.

Basis for Cost Assumption

GSA’s P100 requires that carpets in GSA projects
meet the CRI Green Label emission criteria. There
is no cost impact associated with this credit.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

No identified cost premiums.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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LEED® Credit EQ-4.4:
Low-Emitting Materials —
Composite Wood

Intent

Reduce the quantity of indoor air contaminates
that are odorous, potentially itritating and/or
harmful to the comfort and well-being of
installers and occupants.

Requirement

Composite wood or agrifiber products must
contain no added urea-formaldehyde resins.

(1 point)

Cost Impact=4 or 5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

Urea formaldehyde is commonly used in composite
wood products such as hardwood plywood,
particleboard, and medium density fiberboard
(mdf). In commercial buildings, these board
products are typically used as substrates for
cabinetry, paneling and other millwork items, as
miscellaneous blocking or mounting panels, and as
cores or stabilizing layers in wood doors.
Composite wood and agtifiber boards ate also used
in many furniture items; however, moveable
furniture is not included in the scope of this LEED
credit. Acceptable binders for composite wood and
agrifiber products include phenol-formaldehyde
and MDI (methyl diisocyanate), a polyurethane-
based binder.

To earn this LEED credit, projects will likely need
to implement the following measures:

e Millwork substrate boards must be specified
to ensure that urea-formaldehyde binders are
excluded. Acceptable options include:

°  Mdf using an MDI binder

o Plywood using a phenol-formaldehyde
binder (typically sanded, exterior grade
softwood panels)

o Particleboard using a phenol-formaldehyde
binder

o Straw-based patticleboard/mdf using an
MDI binder

o All solid wood components

e Wood doors must be specified to ensure that
any composite wood or agrifiber material
included in the door assembly does not
contain urea-formaldehyde binders.
Acceptable options include:

o For rails and stiles: Solid wood, or
laminated strand lumber (LSL) that uses an
MDI binder

o For solid cores: Solid wood (stave core),
particleboard that uses a phenol-
formaldehyde binder, mdf that uses an
MDI binder, or LSL that uses an MDI
binder

o Cross-banding layers: Hardboard that does
not contain urea formaldehyde

e  Miscellaneous blocking or mounting panels
must be specified to ensure that urea-
formaldehyde binders are excluded.
Acceptable options include:

o Plywood using a phenol-formaldehyde
binder (typically exterior grade softwood
panels)

o Other options noted under the millwork
section above

Basis for Cost Assumption

The study assumes that none of the urea
formaldehyde-free composite wood and agrifiber
products listed above are typical for GSA projects,
with the exception of the softwood plywood panels
used for blocking or mounting panels. In all other
applications, it is assumed that urea-formaldehyde-
free products are substituted for more traditional
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materials (i.e. plywood, particleboard, or mdf
manufactured with urea formaldehyde).

In both the Courthouse and Office Building
models, cost premiums have been defined for all
wood casework items and wood doors. For the
casework items, standard particleboard, plywood,
or mdf substrate boards are replaced with an mdf
substrate using an MDI binder. For solid core
wood doors, the standard particleboard cores and
cross-banding layers are replaced with LSL cores
and formaldehyde-free cross-banding.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

Total Credit COSt.eovereueeieeieeeereeeeeeeeeeeeens $455,308
Cost Impact ($/GSF)...c.cccvvvivcrcuen. $1.74/GSF
Cost Impact (%0)...cccvvircviriniiiiiiiiciciine, 0.79%

Office Building (Modernization, 306,600 GSF)

Total Credit COSt .euvevrvvriinerreeeeeeeereereennees $91,429
Cost Impact ($/GSF)...c.ccovvviuvcicrnen. $0.30/GSF
Cost Impact (%), Min. Facade.................... 0.23%
Cost Impact (%), Full Facade...................... 0.23%

Additional Considerations

The composite wood credit becomes more
complicated when it is pursued in conjunction with
Credit MR-7 (Certified Wood). The issues are
reviewed in more detail as part of the “synergistic
credit” write-ups of Section 3.

Synergistic Credits

Item SN-4 (Courthouse) reviews the cost
implications of earning credit EQ-4.4 in
conjunction with credit MR-7 (Certified Wood).
Item SN-5 (Courthouse) reviews the cost
implications of earning credit EQ-4.4 in
conjunction with credit MR-7 (Certified Wood)
and credit ID-1.4B (Exceed Certified Wood
Criteria, 75%).

Item SN-3 (Office Building) reviews the cost
implications of earning credit EQ-4.4 in
conjunction with credit MR-7 (Certified Wood).

Item SN-5 (Office Building) reviews the cost
implications of earning credit EQ-4.4 in
conjunction with credit MR-7 (Certified Wood)
and credit ID-1.4B (Exceed Certified Wood
Criteria, 75%).
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Section 2: Individual LEED Credit Reviews

LEED® Credit EQ-5:
Indoor Chemical &
Pollutant Source Control

Intent

Avoid exposure of building occupants to
potentially hazardous chemicals that adversely
impact air quality.

Requirement

Design to minimize pollutant cross-
contamination of regularly occupied areas:

e  Employ permanent entry way systems
(grills, grates, etc.) to capture ditt,
particulates, etc. from entering the building
at all high volume entryways.

e Where chemical use occurs (including
housekeeping ateas and copying/printing
rooms), provide segregated areas with deck
to deck partitions with separate outside
exhaust at a rate of at least 0.50 cubic feet
per minute per square foot, no air re-
circulation and maintaining a negative
pressure of at least 7 PA (0.03 inches of
water gauge).

e Provide drains plumbed for appropriate
disposal of liquid waste in spaces where
water and chemical concentrate mixing
occurs.

(1 point)

Cost Impact=2 or 3

1 7% 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications

A number of the requirements for this credit are
consistent with GSA standards. The use of
permanent walk-off mats, for instance, is
specifically called for in P100. Providing negative

pressure and segregated exhaust for all janitor’s
closets/housekeeping areas is also a P100
requirement!. While not specifically included in
P100, provisions for sinks in all janitor’s closets,
and appropriate drainage for concentrated
chemicals in other specialized spaces (e.g., in
laboratories), are also standard expectations in
GSA projects.

Basis for Cost Assumption

For the Courthouse model, the credit provisions
are assumed to be GSA standards, requiting no
additional costs. In the Office Building model, a
cost premium is defined to install a permanent
entryway system (grille or grate) into an existing
vestibule or lobby space. It is assumed that some
of the older GSA buildings do not include these
systems. The other credit provisions are assumed
to be met as GSA standards for the modernization.

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modernization, 306,600 GSF)

Total Credit COStueinnireiririeeerieieererieeens $4,199
Cost Impact ($/GSF) ..cvvvevernerernnn. $0.01/GSF
Cost Impact (%), Min. Facade..................... 0.01%
Cost Impact (%), Full Facade...........cccc...... 0.01%

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).

! Although P100 doers not specify a pressure differential
for these rooms, the 7 PA threshold defined for the
credit is considered readily achievable. Pressure testing
for these spaces would typically be performed by the
TAB contractor or Commissioning Agent using a
manometet.
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Section 2: Individual LEED Credit Reviews

LEED"® Credit EQ-6.1:
Controllability of Systems —
Perimeter Spaces

Intent

Provide a high level of thermal, ventilation and
lighting system control by individual occupants
or specific groups in multi-occupants spaces (i.e.
classrooms or conference areas) to promote the
productivity, comfort and well-being of building
occupants.

Requirement

Provide at least an average of one operable
window and one lighting control zone per 200
square feet for all regularly occupied areas within
15 feet of the perimeter wall.

(1 point)

Cost Impact=4or 5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

Practical Applications
Achieving this credit will typically involve:

e Operable windows throughout all of the
regularly occupied spaces along the building
perimeter.

e Individual lighting controls for each occupant
with an office, workstation, or desk within 15
feet of the perimeter. Acceptable lighting
controls include standard light switches for
overhead fixtures (typical for private offices),
hard-wired task lighting (for workstations or
desks), or remote controlled overhead lighting
(controlled via computer terminal or remote
control device).

e Multiple lighting controls for multi-occupant
spaces (e.g., conference rooms, classrooms)
along the perimeter. The number of required

controls is determined based on the size of
the space (details are in the LEED 2.1
Reference Guide); however the minimum
number is three. The LEED program allows
occupancy sensors, daylighting controls,
dimming controls, and “manual on/automatic
off” switches to be counted as two lighting
controls each.

Basis for Cost Assumption

For security reasons, GSA Courthouses do not, as
a rule, have operable windows. The credit is
therefore not pursued in the Courthouse model.

In the Office Building model, cost premiums are
defined to provide operable windows in both the
minimal facade renovation and full facade
renovation scenarios (the reference cases assume
all fixed windows). In the minimal facade
renovation, approximately 12 percent of the
fenestration area is changed to operable windows.
This represents an approach in which operable
awning units are integrated into the larger window
and curtainwall systems along the fagade. In the
full facade renovation, which uses a similar
approach, approximately 15 percent of the
fenestration area is changed to operable windows
(the percentage of operable window area is larger
because the overall area of fenestration in the full
fagade scenario is smaller).

The Office Buildings are assumed to have task
lighting and/or individual light switches at each
workstation or office along the perimeter. Because
this is considered a GSA standard, no cost
premium is associated with this feature. Similarly
conference rooms or other multi-occupant spaces
along the perimeter are assumed to have at least
two lighting controls, with one being either an
occupancy sensor or daylight dimming control
(based on the features included for credit EA-1,
Optimize Energy Performance).
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Section 2: Individual LEED Credit Reviews

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

The credit is not pursued.

Office Building (Modemization, 306,600 GSF)

Minimal Facade Renovation

Total Credit COSt vvrrvrrrrrrrerrrseerssoee $151,175
Cost Impact ($/GSF)...coorvverrreree $0.49/GSF
COSt IMPACE (Y0).orrrerrroerssooersreesseerssee 0.38%

Full Facade Renovation

Total Credit COSt.evvereuerieeeeeeereeereeeeeeeeens $143,686
Cost Impact ($/GSF)...c.ccovvvirvcicrnn. $0.47/GSF
Cost Impact (%0)..cccevcuvieriiiriiiiiiciiiiiines 0.36%

Additional Considerations

When considering operable windows for large scale
commercial or institutional buildings, careful
consideration must be given to the interaction
between the window operation and the building
HVAC system operation. To avoid potential
problems such as errant energy loss (windows left
open under severe heating or cooling conditions),
rain intrusion, fluctuating building pressurization,
or other issues, building occupants must be
educated on the responsibilities associated with
operable windows. More sophisticated approaches,
such as indicator lights to inform occupants when
exterior conditions are best suited for opening
windows, are possible but less likely for
implementation due to associated costs.

In addition, window locks and other security-
related concerns must be addressed as part of an
operable window installation.

Synergistic Credits

None identified (with construction cost impacts).
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Section 2: Individual LEED Credit Reviews

LEED® Credit EQ-6.2:
Controllability of Systems —
Non-Perimeter Spaces

Intent

Provide a high level of thermal, ventilation and
lighting system control by individual occupants
or specific groups in multi-occupants spaces (i.e.
classrooms or conference areas) to promote the
productivity, comfort and well-being of building
occupants.

Requirement

Provide controls for each individual for airflow,
temperature and lighting for at least 50% of the
occupants in non-perimeter, regularly occupied
areas.

(1 point)

Cost Impact = 1*

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium

(no cost) psble svgs (<50K) (50-150K) (>150K)
»

»

* In GSA projects with undetfloor air delivery systems.

Practical Applications

In GSA projects designed with underfloor air
distribution systems, each occupant typically has
direct control of the diffuser supplying tempered
air to his/her office or workspace. This level of
control meets the airflow and temperature
requirements of the credit. In buildings with
overhead air distribution, the LEED 2.1 Reference
Guide notes that VAV systems can comply if they
are designed to provide one terminal box and
controller for every two occupants. This approach
is considered unlikely in most GSA projects due to
the associated costs.

In addition to the individual airflow and
temperature control measures, this credit will
typically involve:

e Individual lighting controls for occupants who
work in offices or workstations, or at desks.
Acceptable lighting controls include standard
light switches for overhead fixtures (typical
for private offices), hard-wired task lighting
(for workstations or desks), or remote
controlled overhead lighting (controlled via
computer terminal or remote control device).

e Multiple lighting, temperature, and airflow
controls for multi-occupant spaces (e.g.,
conference rooms, classrooms, courtrooms)
in the non-perimeter areas of the building.
The number of required controls is
determined based on the size of the space
(details are in the LEED 2.1 Reference
Guide); however at least three lighting
controls, one airflow control, and one
temperature control are required for every
2,500 square feet of area. The LEED program
allows occupancy sensors, dimming controls,
and “manual on/automatic off” switches to
be counted as two lighting controls each.

Since the credit requirement stipulates controls for
50 percent of the building occupants located in
non-perimeter areas, not all spaces in the building
need comply.

Basis for Cost Assumption

The Courthouse model includes an underfloor air
distribution system as a GSA standard; it is
therefore assumed to comply with the air and
temperature requirements of this credit at no
additional cost. The office areas within the
Courthouse are also assumed to have task lighting
and/or individual light switches as a GSA standard;
again, no cost premium is associated with this
feature. Similarly courtrooms, conference rooms
and other multi-occupant spaces are assumed to
have at least two lighting controls, with one being
an occupancy sensor (based on the features
included for credit EA-1, Optimize Energy
Performance). Overall, the credit is earned based
on GSA standards.

The Office Building modernization does not
include underfloor air distribution. The credit is
therefore not pursued due to the cost expectations
of providing individual airflow and temperature
controls through additional VAV terminal boxes
and controllers.
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Section 2: Individual LEED Credit Reviews

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

The credit is not pursued.

Additional Considerations

None identified.

Synergistic Credits

None identified (with construction cost impacts).
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Section 2: Individual LEED Credit Reviews

LEED® Credit EQ-7.1:
Thermal Comfort —
Compliance w/

ASHRAE 55-1992

Intent

Provide a thermally comfortable environment
that supports the productive and well-being of
building occupants.

Requirement

Comply with ASHRAE Standard 55-1992,
Addenda 1995, for thermal comfort standards
including humidity control within established
ranges per climate zone. For naturally ventilated
buildings, utilize the adaptive comfort
temperature boundaries, using the 90%
acceptability limits as defined in the California
High Performance Schools (CHPS) Best
Practices Manual, Appendix C — A Filed Based
Thermal Comfort Standard for Naturally
Ventilated Buildings, Figure 2.

(1 point)

Cost Impact=1o0r 5

1 2 3 4 5
GSA No Low Moderate High
Standard premium, premium premium premium
(no cost) psble svgs (<50K) (50-150K) (>150K)
»

>

Practical Applications

For most GSA projects, the viability of this credit
will depend upon the temperature and relative
humidity ranges that are maintained in the building
yeat-round. GSA’s P100 includes critetia for
indoor design temperatures and relative humidity
(RH). The listed temperatures (winter and summer)
and maximum RH (summer) are consistent with
the established comfort ranges of ASHRAE
Standard 55-1992. P100 also requires minimum
wintertime relative humidity in Courtrooms and
Communications/Telephone Frame rooms, and

notes that humidification of general office spaces
can be considered if severe winter conditions
would likely cause the relative humidity to fall
below 30 percent Projects that provide this active
humidification, or that are located in mild climates
where winter humidification is not required, will
meet the full credit requirements.

For the purposes of this study, it is assumed that
natural ventilation strategies meeting the LEED
credit criteria are unlikely for most GSA building

types.

Basis for Cost Assumption

In the Courthouse model, building-wide
humidification is included in the reference cost
budget. No premium is assumed to meet the credit
requirements.

The Office Building model does not include
humidification in the baseline reference costs.
Premiums have therefore been defined to provide
a pneumatic atomizing humidification system. The
system costs include humidifiers, air compressors,
and water deionizers, as well as RH sensors and
system tie-backs to the Building Management
System.

Because of moisture condensation concerns, this
credit is only considered viable in the full fagade
renovation scenarios. As part of the facade re-
cladding, rigid insulation is provided within the
new pre-cast concrete panels. This “exterior”
insulation reduces the possibility of moisture
condensation within the exterior wall assembly. In
the minimal facade renovation scenarios, only
interior batt insulation is provided at the exterior
walls. Humidification is not considered prudent in
these cases because condensation can potentially
form within the extetior wall cavities and lead to
mold growth and premature deterioration of the
wall assembly.
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Section 2: Individual LEED Credit Reviews

Summary of First Cost Impacts

Courthouse (New Construction, 262,000 GSF)

No identified cost premiums.

Office Building (Modemization, 306,600 GSF)

Minimal Facade Renov