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A. WHAT IS EMBODIED CARBON?

Embodied carbon is a metric of how
much carbon is associated with
products.

In this graphic, we can see where
CO2 comes from, at different stages
for concrete.

Embodied carbon is the sum of all
of these amounts of CO2 that are
produced along the way.

This tells us how much greenhouse
gases are released into the
atmosphere and how much a project
contributes to global warming.

Global CO, Emissions by Sector

Other
Building
Transport Operations
Building
Materials
(core & shell)
:‘{m—BUIng Other Building
° MaterialMfg

UPFRONT IMPACTS FROM MANUFACTURING, TRANSPORTATION AND INSTALLATION OF CONSTRUCTION MATERIALS
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A. SOURCES OF EMBODIED CARBON

ACROSS THE CONSTRUCTION LIFECYCLE (EN STANDARD)

SCOPE OF STUDY J

“Building life cycle stages are the
different periods of a building’s
lifetime.

For instance: raw material
harvesting, manufacturing of
products, use phase of the building,
end of life.

In the European markets, the building
life cycle stages are defined by EN
15978 and EN 15804 standards,
which can be included in LCAs.”
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SOURCE: ONE CLICK LCA, https://oneclicklca.zendesk.com/
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A. WHAT IS A "GOOD" LCA?

LCA AND LEED

LEED v4.1 lays out guidelines for
how to get between 1 and 4 points
for doing lifecycle assessment of the
structure and enclosure.

Greater reduction in environmental

LEED Life-Cycle Impact Reduction — Up to 4 points

For all 4 points, LCA would need to
show a 20% reduction in CO2 and a
10% reduction in two other categories.

* 4 points — CO2 ¥20% and two other impact categories $#10%

INTENT

“Updates in v4.1 include a greater
focus on reducing embodied carbon
of buildings structures and enclosures.

L] L] L[]
Changes to this credit are intended O
to incentivize reuse of existing ¢ 3 pOlntS - C02 and t V V 0 Other lmp aCt Categorles ‘ 1 0 A)
buildings and components, as well
as make building reuse calculations
simpler. Further, if buildings or

building elements cannot be re-

v S e e s o e * For this study, Path 3 should be targeted to reduce at least 3 categories by 10% for 3 points,

lifecycle analysis option of the credit but further an alysis iS required
encourage projects to conduct whole

builing life cycle assessment as an
integral design component for many
more buildings” (source: LEED V4.1
Building Design and Construction)
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A. PURPOSE OF THE GRANT

1 & storiEs h
-10'-10", TYP. FLR-FLR HEIGHT

- 24,892 SF, TYP. FLR
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&BOD ROOF MEMBRANE
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A. PURPOSE OF THE GRANT

& ACTIVITIES FUNDED

TARGET AUDIENCES

The target audiences for this project
include the owners and project
team designing and constructing
the building, District non-profit

real estate developers, the District
government, the design and
construction industry and affiliated
non-profits, such as the Building
Innovation Hub and DC/MD/VA Net-
Zero Energy Coalition

Attachment 1: Activities Funded

Grantee: Hickok Cole Architects, Inc.

Grant number: #2021-2101-USA-4

Grant Name: Building Innovation Design Assistance — Embodied Carbon Lifecycle
Analysis Assistance

This grant funds the following grantee activities for the following property and target
populations. The property is Building Number 2 on Parcel 17 at the Saint Elizabeth’s campus.

A. Target Population

The target audiences for this project include the owners and project team designing and
constructing the property, District non-profit real estate developers, the District
government, the design and construction industry and affiliated non-profits, such as the
Building Innovation Hub and DC/MD/V A Net-Zero Energy Coalition.

B. Specific Service Requirements

Activity #1 — Provide a training session
a. Prior to start of the grant work, Hickok Cole Architects, Inc. will providea
training session on the “One Click LCA” software for the property’s owners
and design and construction team.

Activity #2 — Facilitate a working session for the property’s owners and design and
construction team, the outputs of which include:
a. Provide a venue and event for open discussion with the property’s structural
engineer, general contractor and owners;
b. Define the building assembly options including how, if at all, they affect the
current plan layout;
c. Create architectural background drawings and model in the Revit software;
d. Generate a conceptual LCA using Revit inputs with generic assumptions,
adding the scenarios as variables;
e. Compare to the business as usual scenario by compiling a list of the alternate,
lower carbon materials needed in each of the scenarios identified; and
f. Package working session documentation with a materials matrix, for the
purpose of pricing.

Activity #3 — Pricing exercise
a. Generate cost comparisons between the three structural floor assembly
options; and
b. Review pricing with the design team and the client.

Activity #4 — Wrap Up Session

DOEE Grant number: #2021-2101-USA-4
Hickok Cole: Building Innovation Design Assistance — Embodied Carbon LCA Assistance

a.

b.

The grant team will conduct a final conversation among key project team
members prior to submission of the grant final report to DOEE; and

The conversation will result in a list of key takeaways and next steps for use
of the LCA among the project team members during the balance of their
project. The grantee will include the list in the final report.

Activity #5 — Report on work performed and results

a.
b.

Meet with DOEE staff monthly to discuss project progress;
Submit a Work Plan by the end of the third (3™) week after the Grantee is
notified of the award. See Attachment 2 for the format;
Provide a Progress Report for the preceding quarter in accordance with the
standardized progress-reporting template (Attachment 3) by July 15;
i.  The Grantee shall attach to the Progress Report a revised Work Plan if
requested;

ii.  Comply with the tracking and reporting requirements of the DC
Language Access Act of 2004 by submitting the LEP/NEP Data
Collection Sheet (Attachment 6)

Provide DOEE a draft Final Report in Microsoft Word format, (See
Attachment 4) two (2) weeks before the end of the grant period:
i.  The following information should be included:

1. A clear listing of the activities conducted and an evaluation of
their effectiveness in supporting the project’s pursuit of lower
embodied carbon;

2. Documentation confirming that the activities have been
completed prior to the end of the grant period.

3. Details on the activities conducted to support a case study;

4. A basic proforma project budget, if completed as part of this
analysis;

5. A copy of the energy model outputs, if completed as part of
this analysis; and

6. Status of the development project and anticipated completion
date.

ii.  Receive and review DOEE’s comments and redraft accordingly; and

iii.  Submit the Final Report within two (2) weeks after the expiration of
the grant period.

Activity #6 — Maintain good practices.

Maintain electronic mail (email) capabilities;

Observe proper and safe cybersecurity practices, particularly with respect to
materials and communications to be shared with the District Government; and
Periodically review Appendices to the RFA, for continuing terms and
conditions and for continuing promises, certifications, assertions and
assurances.

Filename: 00 5296 att. 1 - activities funded_hickok coleec.docx
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B. EXECUTIVE SUMMARY

This grant team is committed
to advance our knowledge

of high performance design.
In this case, we sought to
quantify the embodied carbon
in a current project and
analyze the cost implications.

At this moment, all of

us working in the buillt
environment, must quickly
learn how to lessen the impact
of what we do. This grant is
one important step in helping
us adopt a more nuanced
means of selecting the
systems and materials that we
put into our buildings.

As building efficiency becomes better, our focus shifts
toward the amount of energy that goes into the building
materials and systems. The main goal of this study is to
investigate the embodied energy in the structure and
envelope of a new, speculative commercial office building
on Parcel 17 of the St. Elizabeths Campus.

The grant team includes: Hickok Cole, Arup, and DPR
Construction

METHODOLOGY: THE ADVANTAGE OF EARLY ANALYSIS
The grant team analyzed and priced 3 alternates:

(1) design 1 reflects the embodied carbon in the cast-in-
place (CIP) post-tensioned (PT) concrete structure, and the
basis of design envelope systems.

(2) design 2 studies a low carbon concrete and a low
carbon envelope.

(3) design 3 includes cross-laminated timber (CLT) as an
alternate structure, and proposes the same low-carbon
envelope as design 2.

The Hickok Cole and Arup teams input the system
assemblies, material selections, and areas onto a life cycle
carbon software (OneClick LCA) to analyze the embodied
carbon impact of the design selections.

This software allows for analysis at a very early stage in
the design process when teams need the agility to make
multiple system and material comparisons for selection.

The basis of design scheme is at a 50% Schematic Design
level, while the CLT scheme is at a Concept/Massing level
of development.

REDBRICK LMD
11.09.2021ReV A 9

DPR provided a cost estimate for the LCA data. The
grant team sought to determine whether there is a cost
premium for the lower embodied carbon materials. Cost
is always a consideration and could be a determinant

in the specification of materials with lower greenhouse
emissions.

ARUP

The structural materials in the LCA consist of concrete,
rebar, structural steel and mass timber components.
The baseline structure includes concrete mixes aligned
with regional National Ready Mix Concrete Association
environmental product declarations and rebar with 97%
recycled content, which is typical of rebar in the United
States.

Alternatives designs included swapping the concrete
mixes for low carbon design mixes with higher
supplementary cementitious materials (SCMs) such as slag
and fly ash, and a mass timber design and the low carbon
concrete mixes. Mass timber inputs used Nordic, and
accounted for impacts from the manufacturing facility in
Quebec.

+ Low carbon concrete mix designs increase the slag
and fly ash quantities by 20% to reduce the amount of
cement.

+ Most greenhouse gas emissions from structural
materials occur during the product life cycle stage (Al-
A3) that includes raw material extraction, transportation
to factory and manufacturing. The mass timber option
does have greatly reduced product lifecycle emissions

but has significantly higher end of life (C1-C4) impacts.

« Efforts to reduce embodied carbon should focus on
material replacement with lower-embodied carbon,
and potentially carbon storing materials.

Overall, the baseline structure contains 2.5 million kg
CO2e. The low carbon concrete option provides an
opportunity for a 17% reduction, while the mass timber
option reduces further for a total of 32% as compared to
the baseline.

HICKOK COLE

The base scheme (design 1) includes:

(a) Kawneer window wall (aluminum-framed window
system supported at each slab edge), and curtain wall
(aluminum framed system that bypasses the slab edge);

(b) insulated aluminum metal panels at the slab edges, as
vertical design elements in the facade, and as the primary
cladding for the penthouse walls;

(c) hot-fluid applied membrane roofing

Garage doors were not available in the OneClick data set
and were included as additional metal panel.

As a means to test how a different material selection can
change the amount of embodied carbon, an alternate
selection was made for the curtain wall and window wall
systems, as well as for the roofing membrane. The delta is
illustrated clearly in the tabulations and graphs.

DHPR ARUP hickok cole
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A. EXECUTIVE SUMMARY

CONTINUED

DPR provided a cost estimate
for the LCA data. The grant
team sought to determine
whether there is a cost premium
for the lower embodied carbon
materials. Cost is always a

consideration and could be a
determinant in the specification
of materials with lower
greenhouse emissions.

OBSERVATIONS
The following are observations about using an embodied
carbon calculator, specifically One Click LCA:

- This software’s data set is skewed toward Europe
where it was developed, but the company is working
toward collecting EPD’s for products used in the US.

+ The ability to compare --with the click of a mouse-- the
embodied carbon content between building envelope
systems and elements, is an invauable tool and one
which architects and engineers must leverage now.

- Design teams should strongly encourage that the
manufacturers of products and systems we specify,
provide embodied carbon data in this platform.

DPR CONSTRUCTION
DPR Construction provided cost and schedule analysis for
the structural options on the DOEE Grant effort.

Embodying its ever forward spirit, DPR Construction has
utilized mass timber on a number of projects. As with any
new technology, there exists a component of “learning by
doing,” and mass timber is no exception. DPR has collected
some valuable lessons learned from the people doing

the actual work of building mass timber projects, lessons
that fall into these categories: Design, Procurement and
Operational Considerations.

MASS TIMBER VS CIP CONCRETE

In preparation of the cost analysis, DPR was provided with
the structural narratives for the options prepared by ARUP.
Our preconstruction team pulled quantities from the Revit

REDBRICK LMD
11.09.2021Rev A 10

model and performed traditional 2D quantity survey to
ensure that the structural components were properly
quantified.

The HCA/ARUP design took into account a slightly
different building configuration for the Mass Timber
option vs the CIP concrete option. The CIP option was

6 levels above grade with a penthouse, and the Mass
Timber option was 5 levels with a penthouse. The floor
plates were slightly different, which yielded an overall
GSF that was approximately the same in each option.
ARUP detailed the variance in footing sizes (footings were
smaller for the timber option because the structure is
lighter), and this was considered in our cost analysis. We
also reviewed the skin area and found that the variance
between the two options was minimal. There are more
floors but a shorter floor to floor height in the CIP option.

DPR also engaged several trade partners for pricing input
for both the CIP structure and the Mass Timber Structure.
Hardesty Concrete provided pricing for the concrete
option, and Nordic Structures provided and estimate for
the Mass Timber Structure. DPR reviewed and compared
quantities with each of the trade partners to ensure and
accurate estimate.

The result was an approximate cost premium of $20/
GSF for the Mass Timber structure over the CIP Concrete
Structure. This was based on the quantity survey and
trade partner pricing that is described above.

The premium was somewhat larger than the team
anticipated. This is largely due to rapid material cost

escalation over the past 6 months in the timber and wood
products. While pricing has stabilized, there has been
significantly more cost escalation in wood products than
cast in place concrete. This is reflected in the result.

We do think that with additional study of the timber
configuration and working with a supplier such as Nordic,
we could explore options to reduce the cost of the timber
option and ultimately narrow that gap.

DHPR ARUP hickok cole



C. SITE

PARCEL 17, IN CONTEXT
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DC ENTERTAINMENT AND
SPORTS ARENA

C. SITE

PARCEL 17, IN CONTEXT

CONGRESS HEIGHTS

METRO STATION

NORTH METRO
ENTRY PAVILION
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E. STRUCTURAL ELEMENTS

QUANTITIES FOR CONCRETE + CLT OPTIONS

When comparing the material inputs,
it’s key to note that low carbon
concrete has the same quantities as
the BAU option.

The only difference is that the mix — |
designs for the low carbon concrete S e < AT ;rﬂhﬁﬁﬁm'l
have higher SCM quantities to offset ' - g =S o U ; : E—

i -.I'_!! (T TTTY
the amount of Portland cement. it

The CLT option takes advantage

of the low carbon concrete for its
design and that the amount of
concrete and steel decrease by 50%.

Material BAU Concrete Low Carbon Mass Timber

Basis of Design

Concrete

Concrete, CY 10k 10k 5k
Steel, 1bs 1M IM 400k
Timber, CY -- -- 6k

CY = cubic yards
BAU = business as usual

1300 SYCAMORE DRIVE SE = REDBRICK LMD —
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E. STRUCTURAL ELEMENTS

LOW CARBON CONCRETE

LOW CARBON CONCRETE

The low carbon concrete mixes used
for this study have 20% higher GGBS

than BAU (“business as usual”) mix
design.

1300 SYCAMORE DRIVE SE
DOEE LCA GRANT DOCUMENT

REDBRICK LMD
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MIX

Conc. Mix Strength|4000 psi  |5000 psi |6000 psi | 8000 psi |6000 ES
Portland Cement 380 468 496 597 b45
Fly Ash 47 59 62 75 0
Slag Cement (GGBS) 177 218 231 278 161
Mixing Water 171 177 192 192 293
Coarse Aggregate 1634 1552 1602 1520 1539
Fine Aggregate 1345 1278 1318 1251 1302

ALL MEASURED IN PCY (POUNDS PER CUBIC YARD)
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E. STRUCTURAL ELEMENTS

ONE CLICK LCA RESULTS

The low carbon concrete decreases
the embodied carbon by 17% when
compared to BAU.

The CO2 reduction from the CLT is
nearly double that.

It is important to note that
sequestered carbon is not
substracted from the building’s

embodied carbon. This is indicated ‘ 17% COZC

by the “end of life” region.

¥ 32% CcO2e
1300 SYCAMORE DRIVE SE  REDBRICK LMD o .
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D. ARCHITECTURAL ENVELOPE

BASE SCHEME (& LOW CARBON CONCRETE), FLOOR PLANS

GROUND FLOOR TYPICAL FLOOR: 2ND - 5TH PENTHOUSE FLOOR
1300 SYCAMORE DRIVE SE  REDBRICK LMD @ . , .
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D. ARCHITECTURAL ENVELOPE

FACADE - DELINEATION OF ELEMENTS

¢ ¥ i 7 i i ‘
7,7)7,7,7,7,‘,77 ,7,7,L,7,7,7,4L, 1 .4y .y PENTHOUSEROOF GENERALNOTES'
\ ‘ ‘ ‘ : B5% 1. CWH, WW-1 AND THE METAL
i i i i ‘ ‘ ‘ ‘ PANEL WERE ALL INPUT INTO ONE
‘ ‘ ‘ ‘ GLASS GUARD RAIL . CLlCK LCA
\ \ \ \ .
\ \ \ \ - 2. THE GROUND FLOOR WAS
77777777i77777777#7777777 ‘ ‘ ‘ ‘ ‘7777777 __ PENTHOUSE TREATEDASAS'NGLEELEMENT,
wl | | | 2 NAMELY CW-1 AND METAL PANEL.
\ \ \ NO OVERHEAD DOOR EXISTED IN
I i i T B I N THE ONE CLICK DATA BASE.
| T‘ 7‘7 T i ' 240.39$
| \ | \
777Ji,i,i,ili,777777L,7,7,7,4L,7777777 - - - 4 -, _ 4 | _ LEVEL®S
‘ ‘ ‘ ‘ 229.56
| | | |
\ \ | | LEVEL 04
777LﬁiiiiiiiiiiiiiiiJ‘;iiiiiiiﬁ 77777774\2777218.73
| | | |
! ! ! ! | I ! ! LEVEL 03
777—‘7777777—(77777777—’77777777 7777777A5777207.89
\ \ \ \
| | | | | | | |
e e e e
\ \

EAST ELEVATION
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D. ARCHITECTURAL ENVELOPE

FACADE - DELINEATION OF ELEMENTS

S
\ \ \
GUARDRA\L ! ! !
\ \ \
! ! !
! ! !
R e
\ \ \
! ! !
-ttt -
\ \ \
! ! !
-t
! ! !
\ \ \
e e
\ \ \
! ! !
S
| | |
i i i
N e
| | |
\ \ \
| i |
\ i \
;’,;,;,;,— i :7,;,;,;,:!;,;,;
\ \ \
WEST ELEVATION
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GENERAL NOTES:

- MWE‘%&% 1. CW-1, WW-1 AND THE METAL

PANEL WERE ALL INPUT INTO ONE
CLICKLCA.

2. THE GROUND FLOOR WAS

4 romouse $ TREATED AS A SINGLE ELEMENT,

NAMELY CW-1 AND METAL PANEL.
NO OVERHEAD DOOR EXISTED IN
THE ONE CLICK DATA BASE.

_LEVEL 06
240.39

_LEVEL 02
197.06

BHMP
18165 W
LOADING

180.94

GROUND FLOOR
180.73

‘
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D. ARCHITECTURAL ENVELOPE

FACADE - DELINEATION OF ELEMENTS

® @
GENERAL NOTES:

_ng‘PENTHOUSE;%Q 1. CW-1, WW-1 AND THE METAL

PANEL WERE ALL INPUT INTO ONE
CLICKLCA.

200"

2. THE GROUND FLOOR WAS
I imzos% TREATED AS A SINGLE ELEMENT,
NAMELY CW-1 AND METAL PANEL.
NO OVERHEAD DOOR EXISTED IN
ennd THE ONE CLICK DATA BASE.

240.39

- -

- N _ LEVEL 05
229.56

- N — _ LEVEL 04
R 218.73

- N _ LEVEL 03
207.89

- N _ LEVEL 02
197.06

z z %
1GU-1 16U2 16U2 P
/ 181.65 $
L T T T T T T e T T T T T e T T e T T T T e T T T T T T T T T T e T e T e, e, T T et ) GROUNDFLOOR
180.73

NORTH ELEVATION
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D. ARCHITECTURAL ENVELOPE

FACADE - DELINEATION OF ELEMENTS

® & ® ®
77777774L7777777 7717777 ] ,7"”“:”?&,77774‘77777777777777g57735w5530w GENERAL NOTES:

1 | 1 1 2”“$ 1. CW-1, WW-1 AND THE METAL

1 1 1 1 PANEL WERE ALL INPUT INTO ONE

1 1 1 1 CLICK LCA.

\ \ \ \ X

1 S 1 \ 2. THE GROUND FLOOR WAS
777777747777777777#777777777‘L7777777777L7777777777777gﬁg77i~m205u14”§ TREATED AS A SINGLE ELEMENT,

! ! 1 | : NAMELY CW-1 AND METAL PANEL.

! ! ! ! . NO OVERHEAD DOOR EXISTED IN
,7,7,7,4,7,7,7,7,7L7,7,7,7,7L7,7,7,7,7,L,7,7,7,7,7,7,Qﬁ,7,7@55%5? THE ONE CLICK DATA BASE.

\ \ \ \ ‘

\ \ \ \

| | | |
*7*7*7*#**********T*********‘Lf*f*f*f*f*ﬁ*f*f*f*f*7*77g~7*7&%%4%22

| | % | |

\ \ \ \
*******ﬁ**********ﬁ7*7*7*7*71***********1**********f*f*ga;f*f“%%%i%

| | | | "

\ \ \ \
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\ \ \ \

| ! | | o155
ttt*: it;P 7,:7,17,4‘{77177:7717717,177177j;i' i ,MD%LQSF;

SOUTH ELEVATION
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D. ARCHITECTURAL ENVELOPE

QUANTIFYING WINDOW WALL + METAL PANEL

ENLARGED, TWO-STORY ELEVATION

1300 SYCAMORE DRIVE SE
DOEE LCA GRANT DOCUMENT

REDBRICK LMD
11.09.2021 REV

8” PT CONCRETE SLAB  cccccccccecscacccss .

12” DEEP ALUMINUM BRAKE  ¢cceec-. .
METAL SLAB EDGE COVER :

17_3” K

SUSPENDED CEILING WITH EDGE
POCKET FOR ROLL UP SHADE

7.5” DEEP SNAP CAP ON VERTICAL
MULLION OF WINDOW WALL

FLAT PLATE ALUMINUM METAL 9°-10”
PANEL (WIDTH VARIES: 2’-6” AT
WIDEST).

TO FACILITATE ONE CLICK LCA INPUT,
THIS MATERIAL WAS SUBSTITUTED WITH
A CENTRIA WALL PANEL.

2-SIDED SSG WINDOW WALL
(SIMILAR TO KAWNEER
METROVIEW FG 601T PW SSG),
WITH 1 IN. LOW-E, CLEARIGU, FT
(SIM. TO VNE 1-63 BY VIRACON)

10-1/2” 1,

ENLARGED, SECTION- PERSPECTIVE

/DPR

CONSTRUCTION
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D. ARCHITECTURAL ENVELOPE

BASE SCHEME

77 [TMI 1] “’Im
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ROOF PLAN VIEW
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D. ARCHITECTURAL ENVELOPE

PENTHOUSE ARTICULATION

METAL WALL PANEL: FLAT PLATE, « ++cesceecessacscescacs

ALUMINUM, CONCEALED FASTENERS

TO FACILITATE ONE CLICK LCA INPUT, THIS
MATERIAL WAS SUBSTITUTED WITH A CENTRIA
WALL PANEL.

WINDOW WALL: 2-SIDED SSG WINDOW ¢ cecececccccccce

WALL (SIMILAR TO KAWNEER METROVIEW
FG 601T PW SSG), WITH 1 IN. LOW-E, CLEAR
IGU, FT (SIM. TO VNE 1-63 BY VIRACON)

STAINLESS STEEL “SHOE” SYSTEM

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
DOEE LCA GRANT DOCUMENT  11.09.2021 REV
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TERRACE. FROM EAST, LOOKING NW
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D. CLT SCHEME

MASSING & PLANS

« 47'-6"

GROUND FLOOR: 31, 705 GSF A
<« 446" <« 500"
TYPICAL FLOOR: 27,545 GSF

TOTAL GSF: 141, 885 GSF

¢ 47'-6"

PH: 15,875 SF

TOTAL SF INCL. PH: 157,760 SF

ARCHITECTURAL - MULTI-TENANT DEMISING

g A

b A

|
0
|

40° X 20’ COLUMN GRID
DOUBLE 10.5X34.375 GLULAM BEAMS

7PLYCLT PANEL

|
|

STRUCTURAL FRAMING AERIAL, FROM NORTHEAST

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. LCA DATA + OUTPUTS

TAKE OFFS FOR DATA ENTRY

Building Envel e Skin Area (SF): Skin Area: Skin Area (SF):
diiding Envelope system PT Concrete Factor CLT Mass Timber
AREAIAKEORES: DER & HCA GROUND FLR - Glazing/Metal Panel 11,839 1.26 14,917
DPR’s area takeoffs include all OFFICE - Glazing 46,156 1.05 48,464
facade components (metal panel,
window frames, and glazing) added OFFICE - Metal Panel 9,756 1.05 10,244
and summcrnzgd i.‘ogether for 3 PENTHOUSE - Metal Panel 7,090 1.00 7,090
general locations: (a) ground floor, (b)
office floors, (c) penthouse. PENTHOUSE (+ all other) - Roofing 32,593 1.04 33,897
The metal panel area takeoffs here PENTHOUSE (+ all other) - Pavers 4,593 1.04 4,777
are used in conjunction with DPR’s
“Exterior Skin Area’, to add more
fidelity to the One Click LCA input.
Metal Panel A Dimensions in Perimeter
etal Fanel Areas OA Height Dimensions Decimals Perimeter - LF Metal Panel Area - SF Location OneClick Specification
Ground Floor 1'3" 1.25 483 603.75 Slab Edge Centria Vistawall
16'-4" 15'-1" 15.08 40 603.33 Garage Doors Centria
1'3" 1.25 40 50.00 Slab Edge Centria Vistawall
Level 02 10'-10" 9'-7" 9.58 50.5 483.96 Vertical fagade panels Centria Vistawall
i 1'3" 1.25 523 653.75 Slab Edge Centria Vistawall
Level 03 10'-10" 9'-7" 9.58 93.5 896.04 Vertical fagade panels Centria Vistawall
i 1'3" 1.25 523 653.75 Slab Edge Centria Vistawall
Level 04 10"-10" 9'-7" 9.58 76.3 731.21 Vertical fagade panels Centria Vistawall
1'3" 1.25 523 653.75 Slab Edge Centria Vistawall
Level 05 10'-10" 9'-7" 9.58 100 958.33 Vertical fagade panels Centria Vistawall
1'3" 1.25 523 653.75 Slab Edge Centria Vistawall
Level 06 10"-10" 10'-0" 10 71.8 718.00 Vertical fagade panels Centria Vistawall
1'3" 1.25 523 653.75 Slab Edge Centria Vistawall
e T Total Metal Panel Total Vertical
etal Fanel Areas Doors Total Slab Edge  Cover Fagade Panel
Ground Floor 603.33 653.75
Level 02-06 3268.75 3,787.54
Penthouse 7,090.00
TOTAL AREAS 603.33 3922.50 10877.54 15,403.37
1300 SYCAMORE DRIVE SE REDBRICK LMD —
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D. ARCHITECTURAL ENVELOPE

ONE CLICK LCA REPORT

- Design 1 reflects the embodied
carbon in the current design.

- Design 2 shows the carbon
“savings” if the curtain wall, window
wall, and roofing membrane are
replaced by similar products (YKK in
lieu of Kawneer, and Sarnafil G410

$ ONE CLICK NEEDS?
TOFXERROR _:

in lieu of Henry/Hydrotech hot fluid

applied membrane).
- Design 3 outlines an alternate
design that holds the modifications
made on no.2, and replaces the
structure with cross laminated timber.
/BASE SCHEME % 'BASE SCHEME, Vi {"ALT. SCHEME, CLT
+- BAU CONCRETE : *- LOW CARBON CONCRETE ~* :
+- BOD CWALL / WWALL : ©- LOW CARBON CWALL / WWALL. ©~LOW CARBON CWALL / WWALL
i BOD ROOF MEMBRANE  LOW CARBON ROOF MEMBRANE : - LOW CARBON ROOF MEMBRANE :
........... L N e e
Screenshots, OneClick LCA Report
1300 SYCAMORE DRIVE SE REDBRICK LMD R
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D. ARCHITECTURAL ENVELOPE

ONE CLICK LCA REPORT, CONTINUED

- Design 1 reflects the embodied
carbon in the current design.

- Design 2 shows the carbon
“savings” if the curtain wall, window A
wall, and roofing membrane are { "HORIZONTAL ELEMENTS"

replaced by similar products (YKK in “*4 VEMBRANE, M. NEULATON,

. . : PAVERS (ONE CLICK GROUPS
lieu of Kawneer, and Sarnafil G410 : "HORIZONTAL ASSEMBLIES"

- - . : TOGETHER, WHETHER THEY ARE
in lieu of Henry/Hydrotech hot fluid

% STRUCTURAL OR NOT)
applied membrane).

- Design 3 outlines an alternate
design that holds the modifications
made on no.2, and replaces the
structure with cross laminated timber.

1300 SYCAMORE DRIVE SE = REDBRICK LMD —
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D. ARCHITECTURAL ENVELOPE

REPORT, CONTINUED

- Design 1 reflects the embodied
carbon in the current design.

- Design 2 shows the carbon
“savings” if the curtain wall, window
wall, and roofing membrane are
replaced by similar products (YKK in
lieu of Kawneer, and Sarnafil G410
in lieu of Henry/Hydrotech hot fluid
applied membrane).

- Design 3 outlines an alternate
design that holds the modifications
made on no.2, and replaces the
structure with cross laminated timber.

1300 SYCAMORE DRIVE SE = REDBRICK LMD —
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E. ENVELOPE

ONE CLICK LCA RESULTS

CO2e SAVINGS

Design 2: reflects a 60% CO2e
savings when compared to the Basis
of Design (Design 1).

The alternates include revisions
to: window wall, curtain wall, and
roofing membrane

Design 3: reflects a 71% CO2e
savings. The difference between

2 and 3 is the generic change in
structure (CIP concrete for CLT) that
is quantified with more fidelity in the
Structure Analysis.

4 000k

3 500k

3 000k

2 500k

2 000k

kgCoze

1 500k

1 000k

500k

.Category

2- SE P-17 B-2 (base)

2-v1_base w/ rev CW-1/ WW-1

2-v2_CLT rev CWWW rev rf memb

1300 SYCAMORE DRIVE SE
DOEE LCA GRANT DOCUMENT

REDBRICK LMD

11.09.2021 REV A 29

2 - SEP-17 B-2 (base)

l 71% CO02e

@ A1-A3 Materials @ A4 Transportation @ B4-B5 Replacement C3-C4 Waste processing

l 60% CO2e

2 - vl_base w/ rev CW-1 / Ww-1 2 —w2_CLT rev CW/WW rev rf memb

Chart
\A1-A3 Materials a4 fransporlalibn :C?.-C# Waste processing
' 3415484.0038601764 9107.608575910563 51489.843646754314
1357055.3667435013 5202.5354171325035 6740.830755886063
073477.1873081081 3801.4367214481103 4783.372201024854
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D. CWALL / WWALL COMPARISON

ONE CLICK LCA DATA FOR BOTH MANUFACTURERS

B T TRTENY K A w N E E R ................................. Y K K ................. E:Zzgﬁi?;;w&iﬁ':\?:-?;M‘gmnuwé

REPORTING - LACK OF UNIFORMITY

Because of the lack of uniformity in
how manufacturers declare data for
their products, it seems at a glance
that a substitution of the “basis of
design” Kawneer systems for YKK
results in significant embodied carbon
savings.

At a closer look however, we see

that YKK’s data is an average that
ecompasses different systems
(punched windows, ribbon windows,
and window wall). We also see in the
more detailed EPD, that because the
typical “lite” is not clearly defined, it is
difficult to ascertain the “frequency”
and quantity of mullions and therefore
the amount of aluminum in the facade.

Ideally the One Click LCA software
would allow users to control the /‘

 QUANTITY OF HORIZONTAL AND

average width of the “lites” to account K S £ VERTICAL MULLIONS 15 NOT oLER. §
- S geeett + DOES NOT INCLUDE GENERIC IGU TO ;
K E QUANTIFY THE ENTIRE ASSEMBLY ':

for the project specific frequency and [ — y % fhssumen st ; r
-TERMINES FREQUENCY AND E '..E DETERMINES FREQUENCY AND

quantity of vertical and horizontal :
JANTITY OF HORIZONTAL AND N + QUANTITY OF HORIZONTAL AND

i : VERTICAL MULLIONS. INCLUDES ~ : £ VERTICAL MULLIONS. INCLUDES
mullions. : GENERIC FLOAT GLASS IGU TO H : GENERIC FLOAT GLASS IGU TO :
 QUANTIFY THE ENTIRE ASSEMBLY ~ ©  QUANTIFY THE ENTIRE ASSEMBLY

: H

There are SignifiCGnt differences in the ettt o Seecesesesesisttestitsietsaraas® :
“density” and “thickness” in the EPD of
both manufacturers. KR

{ "DEFAULT THICKNESS"
< IS ABOUT 12% LESS THAN THE

Another difference is that, for the
purposes of the EPD, Kawneer
includes a default float glass IGU,
while YKK values are for the “frame
only” and require the addition of glass
to the input data.

1300 SYCAMORE DRIVE SE = REDBRICK LMD —

DOEE LCA GRANT DOCUMENT ~ 11.09.2021REV A 30 (DPR hickok cole



D. CWALL / WWALL EPD

KAWNEER (BASIS OF DESIGN)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

KAWNEER (BASIS OF DESIGN)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

KAWNEER (BASIS OF DESIGN)

sTratospneric uzone Kg ure-11
[ T we s

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD

DOEE LCA GRANT DOCUMENT  11.09.2021 REV DPR hickok cole

cccccccccccc



D. CWALL / WWALL EPD

KAWNEER (BASIS OF DESIGN)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD

DOEE LCA GRANT DOCUMENT  11.09.2021 REV DPR hickok cole

cccccccccccc



D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

NFECI ARFN PRONIINT Aliminim Windaw Wall Quatame

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

YWE 60T (with ssg vertical mullions) is comparable to the
BOD Kawneer window wall

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

=
—

I

Environment @
1300 SYCAMORE DRIVE SE  REDBRICK LMD
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D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. CWALL / WWALL EPD

YKK (LOW CARBON ALTERNATE)

1300 SYCAMORE DRIVE SE =~ REDBRICK LMD
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D. KAWNEER CWALL

ONE CLICK LCA - BENCHMARK DATA

We are unable to explain why the
values for Kawneer appear so
large against US and International
benchmark data. We cannot
ascertain the uniformity in the
reporting.

1300 SYCAMORE DRIVE SE  REDBRICK LMD /D_P'ﬁ{ thkOk COle
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D. KAWNEER WWALL

ONE CLICK LCA - BENCHMARK DATA

We are unable to explain why the
values for Kawneer appear so
large against US and International
benchmark data. We cannot
ascertain the uniformity in the
reporting.

1300 SYCAMORE DRIVE SE  REDBRICK LMD /D_P'ﬁ{ thkOk COle
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E. COMBINED LCA DATA

ARCHITECTURE + STRUCTURAL

The calculations for the combined

results for Envelope and Structure Category A1-A3 Materials |A4 Transportation [C1-C4 End of life |Total kg CO2
are shown here in detail, and 2 - Concrete Option (BAU) 2448730 42291 13396 2504417
graphed in the following page. 2 - Timber Option 1329005 55169 316149 1700324 804094
2 - Concrete Option (Low Carbon) 2030947 42291 13396 2086634 417783
Category A1-A3 Materials |A4 Transportation [A5 Construction |B3 Repair B4-B5 Replacement B6 Energy [B7 Water |C3-C4 Waste processing [B1 Use Phase |Total kg CO2
2 - SE P-17 B-2 (base) 3415485 9108 30091 0 53750 0 0 51490 0 3559924
2 -vl_base w/ rev CW-1/ WW-1 1357055 5203 26468 0 0 0 0 6741 0 1395467
2 -v2_CLT rev CW/WW rev rf memb 973477 3801 10413 0 0 0 0 4783 0 992475
A1-A3 Materials |A4 Transportation |[C1-C4 End of life |Total kg CO2 |Reduction from baseline
BAU Concrete (Baseline) 5864215 51399 64886 5980500 0
Low-Carbon Concrete 3388003 47494 20137 3455633 2524867 42%
Mass Timber 2302482 58971 320933 2682386 3298114 55%
Structure Enclosure 7000000
BAU Concrete (Baseline) 2504417 3559924
Low-Carbon Concrete 2086634 1395467
Mass Timber 1700324 992475 6000000
5000000
g 4000000
38
2

3000000

2000000

1000000

BAU Concrete (Baseline)

Low-Carbon Concrete

Mass Timber

M Structure M Enclosure

1300 SYCAMORE DRIVE SE
DOEE LCA GRANT DOCUMENT

REDBRICK LMD
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E. ENVELOPE + STRUCTURE

COMBINED RESULTS

7000000

When compared to the Basis of

Design (Design 1), the changes made

in Design 2 (curtain wall, window

wall, roofing membrane, and low

carbon cast in place concrete) 6000000
represent 42% savings in CO2e.

A CLT structure -in lieu of the low
carbon concrete- represents a 55%

reduction in CO2e when compared 5000000
to the Basis of Design.
4000000
| § 42% CO2e
)
p
3000000 ¥ 55% Co2e
2000000
1000000
0
BAU Concrete (Baseline) Low-Carbon Concrete Mass Timber
B Structure ™ Enclosure
1300 SYCAMORE DRIVE SE REDBRICK LMD —
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E. ENVELOPE + STRUCTURE

CO2e EQUIVALENCIES

WHAT DOES THIS MEAN?

To have a grasp of how much 2.5
million kilograms of CO2 really is, we
equate it to every day consumption
concepts.

Homes’ Miles
electricity use travelled by &

for 1 year average car

The Basis of Design embodied
carbon is the equivalent of the use
of electricity of 1,086 homes for

1 full year, or of 15 million miles
travelled by an average car.

BAU Concrete 1,086 15 million

Low Carbon

£ 459 £ 6.3 million
Concrete

Timber £ 599 £ 8.3 million

1300 SYCAMORE DRIVE SE = REDBRICK LMD
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F. CIP VS CLT

BUDGET COMPARISON 1

DOEE Grant

CIP vs Timber Comparison
DPR Construction
9/27/2021

CIP Concrete Structure

Structural Systems
Wall Footing 54.00| CY |$ 550.00 | $ 29,700
Concrete Beam - 12"'x20" 77.00| cY |$ 550.00 | $ 42,350
Concrete Beam - 24"'x20" 83.00| Cy |$ 550.00 | $ 45,650
Concrete Upturned Beam - 15"'x20" 200| cy |$ 550.00 | $ 1,100
Concrete Grade Beam - 18"x30" 11.00 | cY |$S 550.00 | $ 6,050
q Concrete Strap Beam - 48''x36" 17.00 | ¢y |$ 550.00 | $ 9,350
CO2e savings vs. $$$ Concrete Beam - 24"x24" 9.00| cv |35 550.00 | $ 4,950
Interior Square Footing - 21'6'"'x21'6''x50" 856.00 | CY |$ 550.00 | $ 470,800
The alternates analyzed for envelope Irregular Footing 12.00| CY [$ 550.00 | $ 6,600
. Perimeter Square Footing - 17'6"'x17'6"'x44" 707.00 | CY [$ 550.00 | $ 388,850
and structure were priced, to see the Interior Square Footing - 80"x8'0"x22" 13800 CY | S 550.00 | § 75,900
ConStrUCtion budget premiums fOl’ Shear Wall/Core Pad Footing 648.00| CY |$ 550.00 | $ 356,400
Perimeter Square Footing - 10'0"'x10'0"'x44" 231 ¢y |$ 550.00 | $ 127,050
these same components. Interior Square Footing - 10'0"x10'0"x22" 216] ¢v | S 550.00 | $ 118,800
Interior Square Footing - 10'0"'x10'0"'x50" 185 CcY |$ 550.00 | $ 101,750
H (o) q Garage Walls, Slab On Grade, Plaza Slab See Below
_DeSIgn 2 represents @ 246 Premlum Ground Level Slab 25,093.00 | SF |$ 38.00 | S 953,534
in cost compared to the Basis of CIP Shear Walls 6,900.00 | SF | S 50.00 [ $ 345,000
Design' Plaza Slab 6,702.00 [ SF |$ 38.00 | S 254,676
Typical Floors CIP Concrete Decks 139,438.00 | SF | S 39.00 | $ 5,438,082
Roof Slab 23,995.00 | SF |$ 39.00 | $ 935,805
Design 3 represents an 21.2% Exterior Envelope and Roofing
. . . Kawneer Curtainwall System 51,163.00 | SF |$ 120.00 | $ 6,139,560
premium in cost Compared to the Basis Henry/Hydrotech hot fluid applied roofing 25,093.00 | SF [$ 20.00 | $ 501,860
of Design.
CIP Scheme Total 164,531.00 GSF $ 99.40 S 53,817
2 .4 % $ 2 Low Carbon Concrete Mix Premium 164,531.00 GSF S 061 $ 100,000

INCLUDES LOW

CLT Above Grade Structure

Footings per ARUP Plans

Footings per ARUP Plans Level GFA Structural Deck
Footings per ARUP Plans 1 25,093 |CIP Concrete
Footings per ARUP Plans 2 24,892 |CIP Concrete
Footings per ARUP Plans 3 24,892 |CIP Concrete
Footings per ARUP Plans 4 24,892 |CIP Concrete
Footings per ARUP Plans 5 24,892 |CIP Concrete
Footings per ARUP Plans 6 23,995 |CIP Concrete
Footings per ARUP Plans

Footings per ARUP Plans [ Office I 148,656 |

Footings per ARUP Plans

Footings per ARUP Plans ‘ PH \ 15,875 ‘CIP Concrete
Footings per ARUP Plans

Footings per ARUP Plans [ Total I 164,531 |

Footings per ARUP Plans
Not a Variable in Comparison
Ground Level Slab (Supported Above Garage)

Additonal Structure
Main Roof
PH Roof |

8,120 |CIP Concrete
15,875 |CIP Concrete

Garage Roof/ Plaza Slab
CIP Structure Based on 156,586sf of elevated deck 2-PH
Roof and PH Roof

Structure Totals
Timber [ -]
arp | 188,526 |

SF of full CW system including trims, mullions and IGUs

Timber Scheme GSF

CARBON CONCRETE, Wall Footing 54.00 |CY $ 550.00 | $ 29,700 [Footings per ARUP Plans (Reduced for CLT)
Concrete Beam - 12"x20" 22.00 |CY S 550.00 | $ 12,100 [Footings per ARUP Plans (Reduced for CLT) Level GFA Structural Deck
ENVELOPE & ROOFING Concrete Beam - 24"x20" 83.00 |CY $ 550.00 | $ 45,650 |Footings per ARUP Plans (Reduced for CLT) 1 31,705 |CIP Concrete (Garage Below)

Concrete Upturned Beam - 15"x20" 2.00 |CY $ 550.00 | $ 1,100 [Footings per ARUP Plans (Reduced for CLT) 1 27,545 |Mass Timber
Concrete Grade Beam - 18"x30" 11.00 |CY $ 550.00 | $ 6,050 |Footings per ARUP Plans (Reduced for CLT) 1 27,545 Mass Timber
Concrete Strap Beam - 48"x36" 17.00 |CY S 550.00 | $ 9,350 |Footings per ARUP Plans (Reduced for CLT) 1 27,545 |Mass Timber
Interior Square Footing - 13'0"'x13'0"x36" 225.00 |CY S 550.00 | $ 123,750 |Footings per ARUP Plans (Reduced for CLT) 1 27,545 Mass Timber
Irregular Footing 12.00 |CY $ 550.00 | $ 6,600 |Footings per ARUP Plans (Reduced for CLT)
Perimeter Square Footing - 11'0"'x11'0"'x24" 152.00 |CY $ 550.00 | $ 83,600 |Footings per ARUP Plans (Reduced for CLT)
Interior Square Footing - 8'0"x8'0"'x22" 138.00 |CY S 550.00 | $ 75,900 [Footings per ARUP Plans (Reduced for CLT) ‘ Office ‘ 141,885 ‘
Shear Wall/Core Pad Footing 680.00 |CY S 550.00 | $ 374,000 [Footings per ARUP Plans (Reduced for CLT)
Perimeter Square Footing - 10'0"'x10'0"'x44" 231.00 |CY $ 550.00 | $ 127,050 |Footings per ARUP Plans (Reduced for CLT) ‘ PH ‘ 15,875 ‘Mass Timber
Interior Square Footing - 10'0"'x10'0"'x22" 216.00 |CY $ 550.00 | $ 118,800 |Footings per ARUP Plans (Reduced for CLT)
Interior Square Footing - 10'0"'x10'0"'x50" 185.00 [CY S 550.00 | $ 101,750 |Footings per ARUP Plans (Reduced for CLT) ‘ Total ‘ 157,760 ‘
Garage Walls, Slab On Grade, Plaza Slab See Below Not a Variable in Comparison
Ground Level Slab 31,705.00 |SF $ 38.00 | S 1,204,790 [Ground Level Slab (Supported Above Garage) Additonal Structure
Plaza Slab SF N/A |Garage and Office Have Same Approx Footprint ‘ Main Roof 11,670 ‘Mass Timber
CIP Shear Walls 6,750.00 | SF |$ 50.00 | $ 337,500 [Higher Floor to Floor, 1 Less Floor ‘ PH Roof \ 15,875 ‘Mass Timber
18"x16" Glulam Column 28.00 |EA In CLT Deck
7-Ply CLT (Includes Columns and Beams) 142,862.00 [SF $ 57.00 | $ 8,143,134 |Nordic Pricing Adjusted for Reduced Qty* Structure Totals
5-Ply CLT (Includes Columns and Beams) 10,738.00 [SF S 51.00 | $ 547,638 [Nordic Pricing Adjusted for Reduced Qty* (PH Roof) ‘ Timber 153,600 ‘
3" NWC +3/4" Acoustic Mat 153,600.00 [SF__[$ 8.00$ 1,228,800 \ ap \ 31,705 |
18'"x19" Glulam Column 28.00 |EA In CLT Deck
Exterior Envelope and Roofing
YKK Curtainwall System 53,721.00 | SF | $ 120.00 | S 6,446,520 |SF of full CW system including trims, mullions and IGUs
Sarnafil roofing 27,545.00 | SF [$ 29.00 [ $ 798,805 |Roof size larger in CLT scheme

21 - 2 % $$$$ 3 CLT Total 157,760.00 GSF $ 125.65 $ 19,822,587

INCLUDES CLT, LOW CARBON Variance $/GSF of Office GSF $ 26.86

CONCRETE, LOW CARBON

ENVELOPE & ROOFING Alternate for 175mm CLT ILO 245mm GSF S (6.50) Reduced per reduced SF.** Needs Structural Analysis
*Nordic had 192,167sf of CLT deck at $9,850,000. Average $51.25/sf
**Nordic Option Saved $1,150,000 on 176,379sf of 7ply deck $6.52/sf

1300 SYCAMORE DRIVE SE REDBRICK LMD S
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F. AREA TAKEOFFS

FOR BUDGET COMPARISON

. As per Narrative As per Plan
Sr No. Type Condition QL UoMi a2 Uomz _laTy oM Comments
These are the area takeoffs for the 1|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS | Wall Footing s4lcy salcy
basis-of-design CIP concrete and 2|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS  [Concrete Beam - 12"'x20" 77|CcY 1246|LF Size of beam is as per narrative
envelope (Design 1). 3|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS Concrete Beam - 24''x20" 83|CY 675|LF Width of Beam assumed as per representation in plan and Height as per typical beam
4[A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS Concrete Upturned Beam - 15'"x20" 2|cY 20|LF Width of Beam assumed as per representation in plan and Height as per typical beam
5[A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS Concrete Grade Beam - 18'"x30" 11|CY 77|LF
6[A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS Concrete Strap Beam - 48''x36" 17|CY 39|LF
7|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS Concrete Beam - 24''x24" 9|cY 72|LF
8|A1010.31 SPREAD FOOTINGS Interior Square Footing - 21'6''x21'6"x50" 856|CY
9/A1010.31 SPREAD FOOTINGS Irregular Footing 12|CY 12|CY
10|A1010.31 SPREAD FOOTINGS Perimeter Square Footing - 17'6'"'x17'6"'x44" 707|CY
11|A1010.31 SPREAD FOOTINGS Interior Square Footing - 8'0"'x8'0"'x22" 138|CY
12|A1020.60 MAT FOUNDATIONS Shear Wall/Core Pad Footing 648|CY 145(CY For Plan Footing is taken without any offset
13|A1010.31 SPREAD FOOTINGS Perimeter Square Footing - 10'0"'x10'0"'x44" 231|CY
14|A1010.31 SPREAD FOOTINGS Interior Square Footing - 10'0"'x10'0"'x22" 216|CY
15|A1010.31 SPREAD FOOTINGS Interior Square Footing - 10'0"'x10'0"'x50" 185|CY
16/|(no type) Core 6316|SF
17|A2010.10 SUBGRADE FRAME 12" Thick Foundation Walls - B1, 5000psi 9441|SF
18|A4010.10 SLAB ON GRADE 5" Slab on Grade 31795|SF
19(B1010.11 CONCRETE FRAME 12" One-Way Vault Slab, 7.5PSF Mild Reinf. 5724|SF
20|B1010.11 CONCRETE FRAME 12" Slab + 8" Drop Panels 1722|SF
21|B1010.11 CONCRETE FRAME 8" Slab + 8" Drop Panels, 5.0PSF Mild. Rein. 69809|SF
22|B1010.11 CONCRETE FRAME 10" PT Slab + 8" Drop Panels 4214(SF
23|B1010.11 CONCRETE FRAME 9" Thick Concrete Slab 1194|SF
24|B1010.11 CONCRETE FRAME 10" PT Slab + 10" Drop Panels 12673|SF
25(B1010.11 CONCRETE FRAME 8" PT Slab + 8" Drop Panels 73162|SF
26|B1010.11 CONCRETE FRAME Concrete Column - 16" Dia, Ht - 26'1" 14(CY 8|EA
27(B1010.11 CONCRETE FRAME Concrete Rectangular Columns - 12''x24", Ht - 9 71|CY 10(EA
28(B1010.11 CONCRETE FRAME Concrete Parking Columns - 24''x24", Ht - 10'5" 32|CY 21|EA
29|B1010.11 CONCRETE FRAME Concrete Post Up Column - 24"x24", Ht - 10'7" 6[CY 4|EA
30({B1010.11 CONCRETE FRAME Concrete Post Up Column - 16" Dia, Ht - 18'8" 10|CY 10(EA
31|B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht. -26'1" 4|cY 1[EA
32(B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht - 77'4" 229|CY 20|EA
33|B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht - 10'5" 3[CY 2[EA
34|B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht - 66'9" 40|CY 4|EA
35[(B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht - 96'0" 114|cY 8|EA
36|B1010.11 CONCRETE FRAME Concrete Post Up Column - 24"x24", Ht - 18'8" 14(CY 5|EA
37[B20 Exterior Glass 40494|SF
38|B20 Exterior Metal 16966|SF
39|B20 Exterior Total Exterior Skin 60178|SF
40|B20 Exterior % OF Glass 67.29%
41|B20 Exterior % of Metal 28.19%
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F. AREA TAKEOFFS

FOR BUDGET COMPARISON

These are the area takeoffs for the
CLT alternate (Design 3).

Sr No. Type Condition As per Narrative As per Plan Comments
Qry UoOM [QTY UOM
1|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Wall Footing 54|CY 54|CY
2|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Concrete Beam - 12"x20" 22|cY 360|LF Width of Beam assumed as per representation in plan and Height as per typical beam
3|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Concrete Beam - 24"x20" 83|CY 676|LF Width of Beam assumed as per representation in plan and Height as per typical beam
4|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Concrete Upturned Beam - 15"x20" 2|cY 20|LF
5|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Concrete Grade Beam - 18"x30" 11|cy 77|LF
6|A1010.11 CONTINUOUS FOOTINGS & GRADE BEAMS |Concrete Strap Beam - 48"x36" 17|cY 39(LF
7|/A1010.31 SPREAD FOOTINGS Interior Square Footing - 13'0"'x13'0"x36" 225(|CY
8|A1010.31 SPREAD FOOTINGS Irregular Footing 12|CY 12|CY
9|A1010.31 SPREAD FOOTINGS Perimeter Square Footing - 11'0"'x11'0"'x24" 152|CY
10{A1010.31 SPREAD FOOTINGS Interior Square Footing - 8'0''x8'0"'x22" 138|CY
11|A1020.60 MAT FOUNDATIONS Shear Wall/Core Pad Footing 680|CY 145|CY For Plan Footing is taken without any offset
12(A1010.31 SPREAD FOOTINGS Perimeter Square Footing - 10'0"'x10'0"'x44" 231(CY
13|A1010.31 SPREAD FOOTINGS Interior Square Footing - 10'0''x10'0"'x22" 216|CY
14(A1010.31 SPREAD FOOTINGS Interior Square Footing - 10'0''x10'0"'x50" 185|CY
15|(no type) Core 5863(SF
16(A2010.10 SUBGRADE FRAME 12" Thick Foundation Walls - B1, 5000psi 9441|SF
17|A4010.10 SLAB ON GRADE 5" Slab on Grade 31795|SF
18|B1010.11 CONCRETE FRAME 12" One-Way Vault Slab, 7.5PSF Mild Reinf. 5724|SF
19|B1010.11 CONCRETE FRAME 12" Slab + 8" Drop Panels 1740|SF
20|B1010.11 CONCRETE FRAME 8" Slab + 8" Drop Panels, 5.0PSF Mild. Rein. 23663(SF
21(B1010.11 CONCRETE FRAME Concrete Column - 24"x24", Ht - 10'5" 51|CY 33[EA
22(B1010.11 CONCRETE FRAME Concrete Column - 16" Dia, Ht - 26'1" 14|cY 8|EA
23|B1010.11 CONCRETE FRAME Concrete Rectangular Columns - 12"'x24", Ht 71|CY 10(EA
24|B1010.11 CONCRETE FRAME Concrete Parking Columns - 24''X24", Ht - 10' 35|CY 23|EA
25(B1010.17 Wood Frame 18"x16" Glulam Column 28|EA
26|B1010.17 Wood Frame 3" NWC + 3/4" Acoustic Mat + 7-Ply CLT 157457(SF
27(B1010.17 Wood Frame 18"x19" Glulam Column 28|EA
28|B20 Exterior Glass 40494|SF
29|B20 Exterior Metal 16966(SF
30|B20 Exterior Total Exterior Skin 60178(SF
31|B20 Exterior % OF Glass 67.29%
32(B20 Exterior % of Metal 28.19%

1300 SYCAMORE DRIVE SE
DOEE LCA GRANT DOCUMENT

REDBRICK LMD —
11.09.2021REV A 4s /DPR

CONSTRUCTION

ARUP hickok cole



CONCLUSIONS
1 REGULATION

The local DC government and the Federal Government should
regulate against the use of regular CIP concrete and require the
use of low carbon concrete. The carbon saving benefits outweigh
the cost premium.

2 VALUE CREATION WITH CLT

On a site only constrained by density, not by surface
area, the CLT option option has the most value creation potential.

3 COSTVS. RENT

A rent increase of $1.50/sf offsets a cost increase of $26/sf .

4 DEMAND TRANSPARENCY & UNIFORMITY

Architects and Engineers should demand from manufacturers
transparency and uniformity in the reporting of embodied carbon
and Environmental Product Data.
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