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MOVING THE NEEDLE WITH PASSIVE HOUSE IN PUBLIC PROJECTS: MOUNT VERNON LIBRARY COMMONS
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MVLC A/E Team

HKP Architects (Architecture)

Kriegh Architectural Studio (Sustainability Lead)

WSP (WUFI, WBLCA, and Envelope)

Wil Srubar lll, PhD (Materials Scientist, Univ. of Colorado Boulder)

Pacific Survey & Engineering (Survey)

GeoEngineers (Geotechnical)

Swift Company (Landscape)

KPFF (Civil and Structural)

FSi (Mechanical)

TFWB (Electrical)

Julie Blazek Julie Kriegh Sarah Buffaloe
Dark Light Design (Lighting Design) AIlA, LEED AP, CPHC Phd, AIA, LEED AP AlA, LEED BD+C
The Greenbusch Group (Acoustics, AV, and Vertical Transportation) HKP A'rchitects Passive House Designer ) WSP
Partner-in-Charge / Kriegh Architectural Studio Built Ecology
Studio Pacifica (Accessibility) Design-Lead Sustainability Consultant - Lead WBLCA Analysis

Clevenger Associates (Food Service)
BrandQuery (Wayfinding and Graphics)
DCW (Cost Engineering)

Sazan (Commissioning Agent)

Balderston Associates (PHIUS Rater)

It Takes a Dedicated Village . ‘f\? MVLC _




Presentation Focus

e Building the Foundation for Decision Making

e Managing Passive House Targets and Compliance

e Managing Carbon Reduction Targets - focus on Concrete

e Strategies for Success Building Passive House into Public Bid Projects
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Overarching Goals
e Library as HUB of community gathering- three uses library, commons, parking/ EV charging
¢ Climate resilient building:

» Built to last 75 to 100 years

» 60% lower operational energy

» 35% to 40% lower embodied energy
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Project Goals and Targets



Figure 2 Model 1 (Infrared Image)
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WUFI Passive, Therm,
and Hygro Modeling

Global Warming Potential

Divisions

03 - Cancrete

04 - Masonry

05 - Metals

06 - Waood/Flastics/Composites

07 - Tharmal and Moisture Protection
08 - Dpenings and Glazing

09 - Finishes
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WBLCA for “Hot Spot”
Material Analysis

Energy Reduction Target: Early Modeling

Overview of Solar Rodiation results at various tilt angles and on-center spacings
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*the baseline cose i the panel of the maost effective tilt angle (407 on roof) with no obstructions.

Solar PV Production
Analysis
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MOUNT VERNON
Schematic / Design Development

PHIUS+ 2018 and PHIUS 2021

Climate Location: Mount Vernon, Washington
Envelope Area: 72,468 sf
ICFA: 27,910 sf

Total Occupancy: 113
)

PHIUS+ 2018 PHIUS 2021

Annual Heating Demand (kBtu/sf)
Annual Cooling Demand (kBtu/sf)

Peak Heating Load
(Btu/hr-sf)

Peak Cooling Load
(Btu/hr-sf)
Source Energy (kBtu/sf)

Other

WUFI| Passive Results

Heating demand is at |east 83% above PHIUS criteria

Cooling demand is at least meets PHIUS criteria

Source energy is at least 146% above PHIUS criteria
Category
Annual Heating Demand (kBtu/sf)
| Annual Cooling Demand (kBtu/sf)
. Peak Heating Load (kBtu/hr-sf)
Peak Cooling Load (kBtu/hr-sf)
Source Energy (kBtu/sf)

Site Energy (kBtu/sf)

7.6
ie

4.2

245

- Updated energy emission factors '
- All-electric or electric-ready
- EV charging

EUI
15.55
1.65
4."76
) b 4
85.49
30.53

Meeting Criteria- initial recommendations and refinements

J Recommend providing a high efficiency ERV (90% sensible recovery)

. Adding insulation can help reduce heading demand

J Incorporate natural ventilation in the summer to reduce the cooling demand

J Revise ventilation rates to minimize heating and ensure compliance with - ASHRAE 62.1

o Revise equipment using Energy Saving mode operation

J Ensure that the Commercial Kitchen is not considered within the Passive Envelope

J Include PV solar panel renewable energy

assive House Preliminary WUFI Modeling e

architects

CMVLC_



MOUNT VERNON

100% Construction Documents

WUFI| Passive Results

Air tightness CFM50 per envelope area 0.05
Renewable generation 114,000 kWh/yr

Category

EVI

Annual Heating Demand 1.41
(kBtu/sfyr)
Annual Cooling Demand (kBtu/sfyr) 4.66
 Peak Heating Load (kBtu/hr-sf) 4.66
Peak Cooling Load (kBtu/hr-sf) 1.7
Source Energy (kBtu/sf) 41.61
Site Energy (kBtu/sf) 14.86

P N

assive House Final WUFI Modeling

Figure 10 Model 5 (Infrared Image)
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Figure 13 Model 6 (Infrared Image)
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Results per Division
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BLCA “Hot Spot” Analysis

Hot spot analysis reveals concrete to be the major contributor in this building
by volume and by GWP.

Design team recommended and the structural engineering team agreed to
craft specifications that would allow the concrete supplier to use mix designs
according to function (PT slab, columns, footings, etc...)

with the goal of a 35 to 40% reduction in overall GWP:

Type 1L cement (15% limestone vs Portland cement)

SCM (Supplementary Cementitious Materials) (fly ash and/or slag)

56-day strength vs 28-day

architects




CONCRETE MIX DESIGN

FINE AGGREGATE

( SAND ) CEMENT

( PORTLAND CEMENT)

COARSE AGGREGATE WATER
( BLUE METAL )

www.civilplanets.com

D |

ecarbonizing Concrete P @ MVLCL




Strategy Potential GWP reduction of Limitations

Cement
Increase Supplemental 20-40% depending on amountof  Above 20% SCMs will elongate
Cementitious Materials (SCM) SCMs cure time and impact color.
such as fly ash and slag Supply of fly ash and slag varies
seasonally and may be a local
concern
Increasing cure time from 16-18% May have schedule implications

standard 28 day to 56day

Utilizing Type 1 L Cement 15% Replaces 15% of Portland cement
with limestone

5% Gypsum 15% 5% Gypsum 5% Gypsum

Limestone 30% .

Calcined
Clay +
y

15%
Limestone
50% Clinker

95% Clinker

80% Clinker

*Calportland produces Type IL cement (EPD ); should theoretically be cheaper but demand is low (dominated by Caltrans).

Kriegh, ]., Magwood, C., Srubar, W.(2021). Carbon-Storing Materials: Summary Report
Kriegh, ]., Magwood, C., Srubar, W., Lewis, M., Simonen, K. (2021). Transformative Carbon-Storing Materials: Accelerating an Ecosystem Report.

What are the “levers” we can pull? e @MVILC




Baseline

Type I/Il Cement

Pushing Better than Baseline

Type 1L Cement

28 day GWP 28 day GWP 28 day %Reduction 56 day GWP 56 day %Reduction
Strength  Project Volume (kg CO2eper  lowest of range from Baseline  |owest of range  from Baseline
Location (psi) (m3) m3) (kg CO2e perm3) lowest of range (kg CO2e per m3) lowest of range
Curbs and Pads (plus roof slab) 3,000 37.18 13,609.37 9,714.00 -29% 8,727.84 -36%
Retaining Walls, non-structural
walls, vehicle barriers 4,000 59.55 26,948.06 17,891.53 -34% 14,569.41 -46%
Slab on Grade 4,000 20.56 9,303.93 6,177.13 -34% 5,030.15 -46%
Foundations, UNO 4,000 338.00 152,950.98 98,162.37 -36% 80,803.60 -47%
rMat Foundations 5,000 1,019.08 565,115.55 364,520.23 -35% 295,959.38 ~48%
Precast Stairs 5,000 15.17 8,412.44 5,956.88 -29% 4,877.02 -42%
rPost-Tensioned Slabs and Beams 6,000 2,037.51 1,190,111.84 898,676.05 -24% 853,512.77 -28%
Columns, Shear Walls 6,000 758.72 443,169.93 334,646.03 -24% 317,828.28 -28%
-31% -40%
700.00
600.00

500.00

kg CO2e perm3

Curbs and Pads Retaining Walls, non-structural walls, Slab on Grade

Can We Meet Our Targets?

GWP per Concrete Location - Absolute Values

Foundations, UNO

Mat Foundations

Precast Stairs

Post-Tensioned Slabs and Beams

400.00
300.00
200.00
100.00

0.00

Columns, Shear Walls

architects

m Baseline

m Better than Baseline 28 day
m Better than Baseline 56 day
Pushing Better than Baseline

m Pushing Better than Baseline

CMVLC_



15% Limestone

5% Gypsum

- VOLUME GWP*
Post-Tensioned T
Slabs and Beams

80% Clinker

Type 1L Cement
used in all mixes

Vehicle Barriers, 44.3%
Non-Structural Walls

-

Columns and
Shear Walls

Typical
Foundations

-48%
NS

Curbs and Pads

C \

ommunicating the Goals P QMVLCL




=1,088.4 metric tons

122,476

GALLONS OF
GASOLINE BURNED

2,721,045

REDUCTION IN GWP

237 typical

passenger cars
driven for 1 year

OW n e r Ri S k' REWa rd H@Hr‘chiteds 0 MVLC_




Future of Concrete

SCM'S / AGGREGATES / CURE TIMES
o CALCINATED CLAYS

o VOLCANIC GLASS

o SILICA-RICH AGRICULTURAL ASH
o RECYCLED GLASS

FROM CARBON REDUCTION TOCARBON STORING

Where Can This Be Done?

TYPICAL FOUNDATIONS

MAT FOUNDATIONS

SLAB ON GRADE

POST TENSIONED SLABS AND BEAMS
NON-STRUCTURAL CONCRETE WALLS
COLUMNS AND SHEARWALLS

CURBS AND PADS

CONCRETE

CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF IBC CHAPTER 19.

CONCRETE MIXTURES
CONCRETE MIXTURES SHALL CONFORM TO THE FOLLOWING REQUIREMENTS:

CONCRETE MIXTURES

fc |TEST AGE| EXPOSURE CLASS | MAX W/C

(PS) | DAYS) [ F [ s [w ] c | RATIO USE NOTES
3,500 56 F1 | SO | wOo | C1 = CURBS AND PADS 3
4,000 56 FO | S1 | W0 | C1 - FOUNDATIONS, UNO 5
4,000 56 FO | 81 | WO | C1 0.45 WALLS (UNO), VEHICLE 4
BARRIERS

4.000 56 FO | S1 | W1 ]| C1 0.45 INTERIOR SLAB-ON-GRADE, 2
ELEVATOR PIT WALLS

4,000 56 F1 S1 W1 | C1 0.45 EXTERIOR SLAB-ON-GRADE 4

5,000 56 FO | S1 | WO | C1 - MAT FOUNDATIONS 5

5,000 56 FO | S1 |WO0 | C1 - PRECAST STAIRS

6,000 56 F1 S0 | WO | C1 0.40 ELEVATED SLABS AND BEAMS, 1,2
UNO

6,000 56 F2 | SO | W1 | C1 0.45 ELEVATED SLABS AND BEAMS 1,2

AT TOP LEVEL, TOP RAMP

6,000 56 Fo | so | wo | c1 - COLUMNS, SHEAR WALLS

2

PROVIDE A MINIMUM OF 20% SUPPLEMENTARY CEMENITIOUS MATERIALS.
PROVIDE A MINIMUM OF 25% SUPPLEMENTARY CEMENITIOUS MATERIALS.
PROVIDE A MINIMUM OF 30% SUPPLEMENTARY CEMENITIOUS MATERIALS.

aRrwhDd =

D y

emonstration and Replication

H@r—rchhems ’\? Mv LC—

FOR POST-TENSIONED SLABS AND BEAMS, CONCRETE SHRINKAGE SHALL BE A MAXIMUM
OF 0.035 PERCENT, OR A MAXIMUM ALLOWABLE WATER CONTENT OF 255 Lb/CY.
PROVIDE A MINIMUM OF 10% SUPPLEMENTARY CEMENITIOUS MATERIALS (SCM).




Public Bid Process and Strategies <.




1.4 PASSIVE HOUSE CERTIFICATION REQUIREMENTS

A.  Project shall meet all of the requirements for Passive House Certification.
Contractor shall endeavor to install the construction materials as shown to achieve
certification.

B. Contractor Training: Contractor is required to assign a single Passive House lead
coordinator for the project. Lead Coordinator shall either have Passive House for
Builder training or certifications or shall complete a training course equivalent to the
Passive House Network’s On-Demand “Introduction to Passive House Trades”.

C. Pre-Installation Conferences: Refer to Section 01 31 19 Project Meetings.

D. PHIUS Review: The project Documents have been reviewed by PHIUS for
compliance with Passive House requirements. Details shall not be changed and
installations shall not be modified without consent of the Architect and approval from
PHIUS.

E. PHIUS Rater: A Third-Party PHIUS Rater has reviewed the project Documents and
is required to inspect installations throughout construction. Contractor shall
coordinate with the Third-Party PHIUS Rater to provide mock-ups, testing, Pre-
Installation Conferences, and detail review in an effort to successfully pass
inspections and testing.

F. Air-Tightness Quality Control: Contractor shall install Passive House envelope to
meet the air-tightness criteria.

Contractor Requirements Including Training

Contract Documents: Specifications U OMVLC_
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PASSIVE HOUSE PENETRATION SCHEDULE

it | neathonftaid Line e of Opinng Materl |00 TAR TYPE DETAL TAG | heotes
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Penetration Schedule and Details

Contract Documents: Drawings
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PRE-BID WALK-THROUGH AGENDA

Date: August 3, 2022
Project: Mount Vernon Library Commons
Held By: Christine Baldwin, HKP Architects

Project Sustainability Goals (Julie)
i. EV Charging
ii. Passive House
iii. Carbon Reduction
iv. LEED Silver Targets

T Nomvie




M
MILES

SAND & GRAVEL

Date Issued :

MIX SUBMITTAL
03.10.2023

OFFICE: 253.833.3705
FAX: 253.833.3746

400 Valley Ave NE
Puyallup, WA 98372-2516

Customer: Lydig Construction
Project: MV Library Commons Slump: 5" max
Mix I.D.: 1240AF Design fc: 3500 psi
Specific Batch weight S5D Material
Absorption Gravity Material (lbs) Volume
1.15 2.69 |JASTM C-33 #57 1,550 | Ibs. 9.23
1.25 2.68 |ASTM C-33 #8 350 | Ibs. 2.09
214 2.65 JASTM C-33 Sand 1,280 | Ibs. 7.74
3.15 JASTM C-595 Type IL (Cement) 451 | Ibs. 2.29
2,75 JASTM C-1697 SCM 113 | Ibs. 0.66
1.00 JASTM C-1602 Water 237.0 | Ibs. 3.80
%Air_(design) 5.00% 1.35
MasterAir AE-90 (Air Ent.) 1-20] oz.
MasterGlenium 7500 [High Range WRA) 11 - 80] oz.
| W/CRatio: 0.42 Density: 146.5 Design Volume: 27.17 |

Notes: * ASTM C 94 {5.6) "The purchaser shall ensure that the manufacturer is provided copies of all reports of

tests performed on concrete samples taken to determine compliance with specification requirements.
Reports shall be provided on a timely basis.”

* Miles S&G does not acknowledge test lab data that does not conform completely to ASTM standards.

* Point of placement, for mix conformance, is at the end of the discharge chute of the mixer,

* Miles S&G is not responsible for changes in the mix due to placement methods.

* Concrete placed that exceeds the maximum design slump, is placed at the risk of the contractor and owner.

*When NOT delivered MILES, MILES agrees to batch concrete based on Customer’s order. The performance of the concrete
becomes the sole responsibility of the Customer at the time of batching. Customer understands that MILES provides no
representations or warranties, either express or implied, of merchantability, fitness for a specific purpose, or otherwise with
regards to any concrete provided hereunder. Customer hereby knowingly and intentionally releases, indemnifies, and holds
MILES harmless from and against any and all claims, actions, liabilities, and costs for performance, personal injury or property
damage resuiting from concrete provided hereunder.

Remarks: 3500 PSI 20%SCM Replacement Air Entrained

Applicaton: Curbs and Pads

Construction: Collaboration

< architects
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CMVLC

Enter to win a special prize for your efforts. Anyone can enter; different prizes will be
— Mount Vernen Library Commana —

given for those trades working directly on air sealing related to their scope of work.

Name:

Company/Firm/Agency: Phone:

Responsibility on Project:

Fill in your guesses for both Blower Door Tests below.
See back side for more information on typical testing.

Air Infiltration Rate

Passive House Requirement =0.060

Blower Door Test 2 (after air and weather barrier and windows are installed,
but before interior finishes and exterior veneer masonry is installed)

Blower Door Test 4 - Final (after exterior veneer masonry and interior wall
and ceiling finishes are complete)

i: architects

Construction: Awareness and Engagement '




. Glass Shaded Areas Meet
o i) 5 o ENERGY STAR® Performance
£ ; f Glazi NFRC Certified Gap k7] o] = o Criteria in Zones Shown
8% Tepeu: Siazing Product § ) [ | & | Z (3| © e i
R ) R || g =) —
x| = Zone ER |Zone
2O D1 M % - -
1.1/4"| Advanced Low-E IG PEL-N-257-00137-00001 3 3 3 |argon| 0.16 | 0.29 | 054 73 NC 37 | €A
with grilles-between-the-glass PEL-N-257-00137-00002 D.16 | 0.26 | 0.48 73 NC 35 | €A
with applied gnlles PEL-N-257-00137-00005 0.16 | 0.24 | 043 | 73 NC 34 | CA
1-1/4"| Advanced Low-E IG PEL-N-257-0014.1-00001 4 4 4 |argon| 0.17 | 0.28 | 0.53 71 NC 35 | CA
with grilles-between-the-glass PEL-N-257-00142-00001 0.17 | 0.26 | 047 | T NC 34 | CA
with applied grilles PEL-N-257-00141-00002 0.17 | 0.23 | 0.42 F il | NC 32 _Eﬂ_
1-1/4"| Advanced Low-E IG PEL-N-257-00147-00001 5 5 5 |argon| 0.19 | 028 | 052 | 69 NC 32 | CA |
with grilles-between-the-glass PEL-N-257-00148-00001 0.19 | 0.26 | 0.47 | &9 NC 31 | CA
with appliad grilles PEL-N-257-00147-00002 0.19 | 023 | 0.42 | 69 NC 29 | CA
1-1/4"| Advanced Low-E IG PEL-M-257-00153-00001 (-] 6 6 largon] 0.21 | 0.28 | 0.51 [-1:] NC 30 | CA
with grilles-between-the-glass PEL-N-257-00154-00001 0.22 | 0.25 | 0.4é -1 NC 27
with applied grilles PEL-N-257-00153-00002 0211023 ] 041 ] 46 NC 27 L CA
1-1/4"] SunDefense™ IG PEL-N.-257-00158-00001 3 3 3 |argon] 0.16 | 0.22 | 050 | 73 NC 33 | CA
with grilles-between-the-glass PEL-N-257-00158-00002 0.16 | 0.20 | 045 | 73 NC 31 | CA
with applied grilles PEL-N-257-00158-00005 0.16 | 0.18 | 040 | 73 NC 30 | CA
1-1/4"] SunDefense™ IG PEL-N.257-00162.00001 4 4 4 largon | 017 | 022 | 045 | 71 NC 31 | CA
with grilles-between-the-glass PEL-N-257-00163-00001 0.17 | 0.20 | D.44 71 NC 30 | €A
with applied arilles PEL-N-257-00162-00002 0.17 1 018 | 039 | N1 NC 29 | CA
1-1/4" 5unDef§r_Lsg~.r'“ 1G PEL-N-257-00168-00001 5 5 S largon| 0.19 | 0.22 | 048 69 NC 29 | CA
with grilles-between-the-glass PEL-N-257-001469-00001 019 | 0.20 | 0.43 | &9 NC 28 | CA
with applied grilles PEL-N-257-00168-00002 D.19 | 0.18 | 0.39 69 NC 27 | €A
1-1/4"] SunDefense™ IG PEL-N-257-00174-00001 4 b 6 largon| 021 | 022 | D47 | 66 NC 26 | CA
with grilles-between-the-glass PEL-N-257-00175-00001 0.22 | 0.20 | 0.42 | 66 NC 24
. i WithYppled &illeX Y Y Y EL-N-250-004 74°000 B £ K X [W02X| x18Y 0¥8 [¥ 64 7% |CA)
1-1/4"| NaturalSun Low-E IG PEL-N-257-00116-00001 3 3 3 |argon] 0.16 | 0.49 | 0.61 73 48 | CA
ith%a pplied gl ELSN-Z2%7-01 1800005 ?nﬁ A 9
1-1/4"| NaturalSun Low-E IG PEL-N-257-00120-00001 4 4 4 |argon | 0.17 | 0.47 | 0.60 70 46
ithyirillgs-batwegn-the-glgss ELN-257-0§1214000Q1 il & 1s £ 0.1 434] 054 7 .-
SRR = 1 0 A s 1
1-1/4"] MNaturalSun Low-E 1G PEL-N-257-00126-00001 5 5 5 largon] 0.19 | 0.47 | D.59 &8 43
b ol Ahhgl ] 72000\ 2 210 3 v .
with applied grilles PEL-N-257-00124-00002 0.19 ] 0.38 | 0.47 | &8 NC 38 /CA
1:1/4"| NaturalSun Low-E IG PEL-N-257-00132-00001 [ & & largon| 0.21 | 045 | 0.58 &5 40/ CA
with grilles-between-the-glass PEL-N-257-00133-00001 022 | 041 | 052 | 65 ¥ | CA
with applied grilles PEL-N-257-00132-00002 D.21 | 037 | 0.46 &5 NC A5 CA |

Krypton Gas Window Unit Substitution - War in Ukraine

Continued on next né {Krypton gas)

Construction: Modifications and Support
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072100 INSUL-2
Comfortbatt’

Thermal Batt Insulation

Easy Fit

not develop toxic s
when exposed dire

ioncy It s ams

anorgy
contributes 1o a

Loarn more at rockwool.com

VN RocKWoOOL

Specified, Approved

Insulation Substitutions Related to Strike

INTRODUCING OWENS CORNING™

THERMAFIBER®
FIRE & SOUND GUARD® PLUS
SOUND AND THERMAL BATT

Tharmafiber® Fire & Sound Guard® Plug ie a hybrid light-density
mineral waal batt that is designed 1o use in both infenior and exteno
wall cawties: Thio preduct combines the attributes of Thermafiber®
UltraBatt™ and | hermahiber® Fire & Sound Guard® mio one produact,
saving time for the mnatalier

_— Thermal Comfort Fire Resistant
= Contributes o energy Mineral wool is naturally
= | efficlency with Rvaiues fire resistant
thal won't decrease as
he ins n ages
the insulation age Availability
S Bvetiiibi R Availeble in 8 wice range of R-values for common
M?:L T’:L:': n: “I_'_‘,I‘_i vold, Faigl g wood stud assemblies 55 wellas sieel framing In
ot oy E3ist: id, furs 3 :
\& Conbeatble par i vorraiensokiatant diie both narrow and wide widths
ASTME136 ol e 1o %2 Efﬂq &r Inorganic . M SM E_m.
miatenial - "ested e 13, R15, R-21, R-23 R-30
ASTMC1338
+  Steel Stud R-Values
Sound Control —-3| Ease of installstion R-10. R-13, R-15, R-21, R-24
) Helps contrel noise :| Eatl product thal is easy
,) between floors, through to cut ard instal, lexbility s
walls, snd from outdoars and durabdity allow it to Learn more by visiting
conform and fricton fit ing /th fik
70% recycled content
WA ericied conten THERMAFIBER, INC.
ONE OWENS CORNING PARKWAY
TOLEDO, OH 43658 USA

BEE-TFIBER [834-2371]
warw owenscorning. com/thermafiber
i e AT
erved
Parervad.

Substitution 1, Approved

Construction: Modifications and Support

KRAFT FACED

' Formaldehyde-Free™ Fiber Glass Insulation UNFACED
u Enhanced with Bio-Based Binder FOIL FACED

fran™ fiber glass ins

offer excelient thermal and aoo
angiar cutting and lass di

riol
ous prodiuct. A

eviiry detall, materlals m

DESCRIPTION
JM Formaldehyde-fres
glass lbars bong

Fewaly

PERFORMANCE ADVANTAGES
Formaldehyde-free

trrem

oF

T

48 in the ine

sBrvironmant

Thermal Efficiency: provides affective
f Lo 10 M
to H-49 (RS1-8.6)

1 tranifor with Bailung

1 frarme, eng

anons, incly

ing

New Construetion: i filin intonor we
mxtarior walls ine ks and Moor or conling assoemblios
wipll ngulation
Firs Resistant and Noncombustible:
%, crawl spacas and abov suspor set Phyaical Properties

| gt rot,

Durable Inorganic Glass: |
> ate and

ansionally stable and

& wall

ormal applicati

ENERGY AND ENVIRONMENT

Krafl and standsr

facings on this product

It st be covared
exposed apphcaton s

1 gypsum booara

In ook

soparatoly) aro o
don 21 3
Check your logal buldmg codes for v

) reduce wate

Refer ta JM guide speci
instaltathion

LIMITATIONS OF USE
Check applicable building codes:

Substitution 2, Approved
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