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AND DISCLAIM ANY RESPONSIBILITY FOR ALL OTHER PLANS, SPECIFICATIONS, 
REPORTS OR OTHER DOCUMENTS OR INSTRUMENTS RELATING TO OR INTENDED TO BE 
USED FOR ANY PART OR PARTS FOR HOME2 SUITES BY HILTON IN LEES SUMMIT, 
MISSOURI.

SEAL:

BY: _________________________________________________ DATE: ___________

END OF SECTION 000005

jneufeld
Text Box
4/17/2024
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SECTION 000006 

MEP CERTIFICATION PAGE 

MEP CERTIFICATION 

 I, JP WATSON, HEREBY SPECIFY, PURSUANT TO THE STATE OF MISSOURI THAT THE 
DOCUMENTS INTENDED TO BE AUTHORIZED BY MY SEAL ARE LIMITED TO: 
  

 DRAWINGS  
 

MEP1 – MECHANICAL ELECTRICAL PLUMBING COVER SHEET 
MEP2 – SITE UTILITIES PLAN 
MEP3 – SITE LIGHTING PLAN 
MEP4 – MEP PLAN – ROOF 
M101 – HVAC PLAN – FIRST FLOOR 
M102 – HVAC PLAN – SECOND FLOOR 
M103 – HVAC PLAN – THIRD FLOOR 
M104 – HVAC PLAN – FOURTH FLOOR 
M501 – HVAC DETAILS 
M601 – HVAC SCHEDULES 
EP101 – POWER PLAN – FIRST FLOOR 
EP102 – POWER PLAN – SECOND FLOOR 
EP103 – POWER PLAN – THIRD FLOOR 
EP104 – POWER PLAN – FOURTH FLOOR 
EP401 – ENLARGED POWER PLAN – GUEST ROOMS 
EL101 – LIGHTING PLAN – FIRST FLOOR 
EL102 – LIGHTING PLAN – SECOND FLOOR & THIRD FLOORS 
EL103 – LIGHTING PLAN – FOURTH FLOOR 
EL401 – ENLARGED LIGHTING PLAN 
FS101 – FIRE ALARM AND SECURITY PLAN – FIRST FLOOR 
FS102 – FIRE ALARM AND SECURITY PLAN – SECOND FLOOR 
FS103 – FIRE ALARM AND SECURITY PLAN – THIRD FLOOR 
FS104 – FIRE ALAM AND SECURITY PLAN – FOURTH FLOOR 
E501 – ELECTRICAL DETAILS & SCHEDULES 
E601 – ELECTRICAL SCHEDULES 
E602 – ELECTRICAL SCHEDULES 
E603 – ELECTRICAL SCHEDULES 
E604 – ELECTRICAL SCHEDULES 
PS101 – SANITARY SEWER PLAN – FIRST FLOOR 
PS102 – SANITARY SEWER PLAN – SECOND FLOOR 
PS103 – SANITARY SEWER PLAN – THIRD FLOOR 
PS104 – SANITARY SEWER PLAN – FOURTH FLOOR 
PW101 – WATER & GAS PLAN – FIRST FLOOR 
PW102 – WATER & GAS PLAN – SECOND FLOOR 
PW103 – WATER & GAS PLAN – THIRD FLOOR 
PW104 – WATER & GAS PLAN – FOURTH FLOOR 
P501 – PLUMBING DETAILS 
P601 – PLUMBING SCHEDULES 
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 AND DISCLAIM ANY RESPONSIBILITY FOR ALL OTHER PLANS, SPECIFICATIONS, 
REPORTS OR OTHER DOCUMENTS OR INSTRUMENTS RELATING TO OR INTENDED TO BE 
USED FOR ANY PART OR PARTS FOR HOME2 SUITES BY HILTON IN LEES SUMMIT, 
MISSOURI. 

 SEAL: 

  

  

 

 

 

 

 BY: _________________________________________________ DATE: ___________ 

END OF SECTION 000006 

 

 

 

 

JP Watson, PE 4/17/2024
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SECTION 000007 

STRUCTURAL CERTIFICATION PAGE 

STRUCTURAL CERTIFICATION 

 I, CELESTE KAY SPICKERT, HEREBY SPECIFY, PURSUANT TO THE STATE OF MISSOURI 

THAT THE DOCUMENTS INTENDED TO BE AUTHORIZED BY MY SEAL ARE LIMITED TO: 

   

 SPECIFICATION SECTIONS  

   014533 – CODE REQUIRED SPECIAL INSPECTIONS 

 031100 – CONCRETE FORMWORK 

 031500 – CONCRETE ACCESSORIES 

 032000 – CONCRETE REINFORCEMENT 

 033000 – CAST IN PLACE CONCRETE 
 051200 – STRUCTURAL STEEL 

 061000 – ROUGH CARPENTRY 

 061600 – SHEATHING 

 061753 – SHOP FABRICATED WOOD TRUSSES 

  

  DRAWINGS 

 S001 – GENERAL NOTES 

 S002 – GENERAL NOTES  

 S003 – GENERAL NOTES 

 S004 – STRUCTURAL SPECIAL INSPECTIONS 

 S005 – SCHEDULES 

 S099 – EXTERIOR FOUNDATION WALL AND SLAB-ON-GRADE DIMENSION PLAN 

 S100 – FOUNDATION PLAN 

 S101 – LEVEL 2 FRAMING PLAN 

 S102 – LEVEL 3 FRAMING PLAN 

 S103 – LEVEL 4 FRAMING PLAN 

 S104 – ROOF FRAMING PLAN 

 S400 – ENLARGED VIEWS 

 S401 – ENLARGED VIEWS   

S402 – ENLARGED VIEWS 

 S501 – TYPICAL FOUNDATION DETAILS 

 S502 – FOUNDATION DETAILS 

 S503 – FOUNDATION DETAILS 

 S504 – FOUNDATION DETAILS 

 S505 – FOUNDATION PEDESTAL DETAILS 

 S510 – STEEL DETAILS  

 S511 – STEEL DETAILS  

 S512 – ENTRY CANOPY SECTIONS 

 S520 – MASONRY DETAILS 

 S531 – TYPICAL WOOD DETAILS 

 S532 – FLOOR FRAMING DETAILS 

S533 – FLOOR FRAMING DETAILS 

S534 – FLOOR FRAMING DETAILS 

S535 – FLOOR FRAMING DETAILS 
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S540 – ROOF DETAILS 

S541 – ROOF DETAILS 

S542 – ROOF DETAILS 

S550 – SHEAR WALL DETAILS 

 

 

 

 

 AND DISCLAIM ANY RESPONSIBILITY FOR ALL OTHER PLANS, SPECIFICATIONS, 

REPORTS OR OTHER DOCUMENTS OR INSTRUMENTS RELATING TO OR INTENDED TO BE 
USED FOR ANY PART OR PARTS FOR TOWNPLACE SUITES. 

 SEAL: 

  

 

 

 

 

 

 

  

 BY: CELESTE KAY SPICKERT                                          DATE: April 17, 2024 

       

END OF SECTION 000007 

10/27/2004/17/2024
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SECTION 00 3100
AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

1.01 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of Contract Documents, as follows:

B. Geotechnical Report:  Entitled GEOTECHNICAL  ENGINEERING  REPORT    DISCOVERY
PARK  LOT 2 , dated August 8, 2023 .
1. Original copy is attached to this Specification.
2. This report identifies properties of below-grade conditions and offers recommendations for

the design of foundations, prepared primarily for the use of Architect .  A copy of the report
follows in Section 00 3110.

3. This report, by its nature, cannot reveal all conditions that exist on the site.  Should
subsurface conditions be found to vary substantially from this report, changes in the
design and construction of foundations will be made, with resulting credits or expenditures
to the Contract Price accruing to Owner.

C. Basis of Design: Volume 2 of 2

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION
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<Site Name> Project Name goes here 

Project No. <Project Number> <Report Month> <Report Year> 

 

Olsson Project Number: E21-04643  ii 

 

August 8, 2023 

 

Intrinsic Development 
Attn: Mr. Brian Maenner  
4215 Phillips Farm Road 
Columbia, Missouri 65201 
  
Re:   Geotechnical Engineering Report   

Discovery Park – Lot 2 
 Lee’s Summit, Missouri 

Olsson Project No. E21-04643 
 
 
Dear Mr. Maenner,  
 
Olsson has completed the geotechnical engineering report for the Discovery Park – Lot 2 project. 
The enclosed report summarizes our understanding of the project, presents the findings of the 
borings and laboratory tests, discusses the observed subsurface conditions, and based on those 
conditions, provides geotechnical engineering recommendations for the development of Lot 2 at 
Discovery Park. 
 
We appreciate the opportunity to provide our geotechnical engineering services for this project. If 
you have any questions or need further assistance, please contact us at your convenience. 
 
Respectfully submitted, 
Olsson, Inc.  
 
 
 
 
  
  
JD Putnam, E.I.       Ian A. Dillon, PE 
Assistant Engineer                                                                Senior Geotechnical Engineer 
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1. PROJECT INTRODUCTION 

1.1 Geotechnical Scope 
This Geotechnical Engineering Report presents the results of the subsurface exploration 

performed for the Discovery Park – Lot 2 project in Lee’s Summit, Missouri. We drilled four 

borings within the proposed footprint and associated pavement areas. The approximate 

locations of the borings are shown on the Boring Location Map in Appendix A. The associated 

Borehole Reports are presented in Appendix B. The purpose of this report is to evaluate the 

existing subsurface conditions at the site, and based on those conditions, provide geotechnical 

engineering recommendations for the preparation of the site, foundations for the proposed 

structure, floor slab and pavement subgrade preparation, and minimum pavement section 

thicknesses. 

1.2 Project Site 
Lot 2 is located along the eastern boundary, near the longitudinal center of the proposed 

development (Figure 1). The proposed lot was previously tree covered prior to clearing in 2023. 

The existing surface slopes down from the south to the north with elevations ranging from 938 

feet to 968 feet. A drainage swale is located on the property, flowing from the southeast to the 

northwest across the site (Figure 2). 

 

Figure 1. Project Site Location 

Lot 2 Project Site 

NE Douglas Road 

NW Colburn Road 
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Figure 2. Drainage Swale Location 

1.3 Project Information 
We understand that the project consists of a 4-story, stick framed, slab-on-grade hotel. Although 

not finalized, structural loads for the planned hotel are expected to be on the order of 100 kips 

for isolated column loads and less than 5 kips per lineal foot for exterior wall loads. If actual 

loads are greater than those presented above, Olsson should be contacted to provide 

additional recommendations. The hotel is expected to have a finished floor elevation of 962 feet. 

Based on the proposed grading plan, up to 20 feet of fill is planned to be placed within the 

proposed hotel footprint. Outside of the structural footprint, cuts and fills on the order of 5 and 

20 feet, respectively, are planned. The proposed site layout is shown in Figure 3. 

Drainage Swale 
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Figure 3. Proposed Site Layout  
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2. FIELD EXPLORATION AND LABORATORY TESTS 

2.1 Field Exploration 
The drill crew used a truck mounted drill rig equipped with continuous flight augers to advance 

the four borings at the site. The borings were placed according to the proposed site layout. An 

Olsson survey crew located each boring in the field and determined the respective elevations. 

The elevations determined by the survey crew are rounded to the nearest tenth of a foot and 

shown on the appended Borehole Reports.  

The drill crew obtained soil samples using thin-walled sampling tubes hydraulically pushed into 

the soil and split-barreled sampling tubes during the performance of the Standard Penetration 

Test (SPT). The drill crew sealed and returned the samples to our laboratory for testing and 

classification. The sampling depths and SPT blow counts (N-values) are shown on the 

appended Borehole Reports in Appendix B. 

The drill crew prepared a field log for each boring. These field logs include visual classifications 

of the materials encountered during the drilling process as well as the drillers’ interpretation of 

the subsurface conditions between the samples. The drill crew observed water levels in the 

borings at the times and conditions noted on the Borehole Reports. 

2.2 Laboratory Testing 
At our laboratory, we classified the soil samples in general accordance with the Unified Soil 

Classification System (USCS). We measured the moisture content of each sample. Dry density 

and unconfined compressive strength tests were performed on selected tube samples. One 

Atterberg limit test and a one-dimensional consolidation test was performed on a selected 

sample within the building pad to aid in the classification of the soils. Based on the laboratory 

test results and our observations of the samples, we modified the field logs that were prepared 

by the drill crew. Results of the laboratory tests are shown on the appended Borehole Reports. 
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3. SUBSURFACE CONDITIONS 

3.1 Subsurface Stratigraphy 
The subsurface conditions shown on the borehole reports represent conditions at the specific 

boring locations at the times they were drilled. Variations may occur between and beyond the 

borings. The stratification lines shown on the appended Borehole Reports represent the 

approximate locations of changes in soil and bedrock types. The actual transition between 

materials is usually gradual. Based on the borings and laboratory test results, the subsurface 

conditions at this project site can be generalized as follows. 

Below the rootzone layer, the borings encountered lean-to-fat clay soils overlaying limestone 

bedrock. The native clay soils were generally firm to stiff, brown to reddish brown and gray, silty, 

and moist. The native soils extended to depths ranging from 5 feet to 11.5 feet below the 

existing surface, with boring B-3 terminating in the clay soils at a depth of 5 feet. Borings B-1, B-

2 and B-4 encountered limestone bedrock below the clay soils. The drill crew’s carbide tipped 

drill bit was able to penetrate around 6 inches to 24 inches into the bedrock before resulting in 

auger refusal. Depths to refusal ranged from approximately 4 feet to 12.5 feet. 

3.2 Water Level Observations 
Each boring was monitored for groundwater during and immediately after the completion of 

drilling operations. Groundwater was not encountered during our subsurface exploration. The 

lack of groundwater should not be construed to represent a permanent or stable condition. 

Variations and uncertainties exist with relatively short-term water level observations in 

boreholes. Water levels can and should be anticipated to vary between boring locations, as well 

as time within specific borings. Water typically collects near the interface between different 

materials, such as soil and bedrock. Groundwater levels can fluctuate with variations in 

precipitation, site grading, drainage, and adjacent land use. Long term monitoring with 

piezometers generally provides a more representative reflection of the potential range of 

groundwater conditions. 
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4. GEOTECHNICAL CONSIDERATIONS 
Our previous experience with former agricultural sites, has shown that it is common practice to 

push miscellaneous debris/trash directly into old excavations or washouts around the farm or 

into drainage areas to help control erosion. It is difficult to identify and document the specific 

location of these areas with soil borings only, but the earthwork contractor should be aware that 

these areas may be encountered during grading operations. We recommend that a 

representative of Olsson be on-site to monitor the earthwork and excavation operations and to 

document the presence of suspicious fill, buried debris, or otherwise unsuitable material that 

may be encountered across the project site. If encountered, these unsuitable materials should 

be removed and replaced with structural fill. 

Trace amounts of organics were encountered in the upper 3 feet of the on-site clay soils. 

Deeper and varying stripping depths are likely to be required within the project site. It is 

important to ensure that the subgrade is free of organic content prior to placement of fill or 

construction.  

As previously mentioned, a drainage swale is located in the north half of the lot and flows from 

the southeast to the northwest. Soft, wet, silty and other unsuitable soils could be encountered 

within and around the drainage swale. These soils should be undercut and replaced with 

approved structural fill as recommended in this report. 

Relatively shallow bedrock was encountered across the site. Based on the anticipated finished 

floor elevation we do not anticipate building construction to encounter bedrock, however deeper 

excavations, such as those for utility lines, may come in contact with the limestone bedrock at 

this site. In this instance, our experience indicates that materials that can be penetrated with 

flight augers, such as the weathered limestone, can typically be excavated using heavy duty 

construction equipment, such as large backhoes and trackhoes with rock teeth or ripper 

equipped dozers. Excavations below the depth of auger refusal, within limestone or in confined 

areas such as utility trenches, may be more difficult and could require hard rock removal 

techniques. 
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5. SITE PREPARATION 

5.1 General Site Preparation Recommendations 
Site preparation should commence with the stripping of any organic topsoil, as well as, and any 

loose, soft, or otherwise unsuitable materials should be stripped from the site. Stripping depths 

are likely to vary across the site. These materials should be carefully separated to avoid 

incorporation of organic materials into new fill sections in the building or pavement areas. Site 

clearing, grubbing and stripping should be performed during dry weather conditions. Operation 

of heavy equipment on the site during wet conditions could result in excessive rutting and 

mixing of construction debris with the underlying soils. 

Upon completion of stripping operations, but prior to any new fill being placed on site, we 

recommend that the exposed ground surface be proofrolled with a loaded tandem axle dump 

truck weighing at least 20 tons or with similar equipment. Proofrolling operations should be 

observed by a representative of Olsson. Unstable and unsuitable soils revealed by proofrolling 

should be removed and replaced with structural fill.  

Once proofrolling is complete, the upper 9 inches of exposed subgrade should be scarified, 

moisture conditioned, and recompacted to a minimum of 95 percent of the materials Standard 

Proctor maximum dry density (ASTM D-698) at a moisture content between 1 percent below 

and 3 percent above optimum. 

5.2 Structural Fill 
All structural fill and backfill should consist of the following approved materials, free of organic 

matter (organic content less than 5 percent), debris, and particles with sizes larger than 3 

inches. Imported fill soils should consist of cohesive soils exhibiting a Liquid Limit (LL) less than 

55 and a Plasticity Index (PI) less than 30. If imported soils are planned to be used at the site, 

samples of the fill should be submitted to Olsson for laboratory Proctor and classification tests 

prior to placement on the site. Our observations and laboratory tests, and results from prior 

explorations within the overall development site, indicate that the on-site soils are suitable for 

structural fill. However, the on-site soils do not appear suitable for use as low volume change fill 

placed directly below the floor slabs.  

We recommend that all structural fill and backfill be compacted in accordance with the criteria 

presented in Table 1 below. An Olsson representative should observe all fill placement 

operations at the site and perform field compaction tests, as required. 
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Table 1. Fill Placement and Compaction Recommendation 

Area of Fill Placement Material 
ASTM D-698 
Compaction 

Recommendation 

Moisture Content 
(Percent of Optimum) 

Granular Leveling Course 
4” Below Base Floor Slab 

ASTM C-33 No.57 
Aggregate 

65% of Relative 
Density 

As Necessary to Obtain 
Density 

Low Volume Change            
18” Below Base of Granular 
Leveling Course 

Cohesive Soils w/ 
LL < 45 
PI < 25 95% 

-1 to +3 Percent 

MoDOT Type 5 
Baserock* 

As Necessary to Obtain 
Density 

Structural Fill                        
Fill Placement Less Than 10 
feet 

Recompacted On-
Site Soils 

95% -1 to +3 Percent Cohesive Soils w/ 
LL < 55 
PI < 35 

Deep Structural Fill                     
Fill Placement Exceeding 10 
feet 

Recompacted On-
Site Soils 

98% -1 to +3 Percent Cohesive Soils w/ 
LL < 55 
PI < 35 

Pavement Subgrade       
Granular Base 

MoDOT Type 5 
Baserock* 

95% 
As Necessary to Obtain 

Density 

Pavement Subgrade 
Chemically Stabilized 
Cohesive Soils 

Cohesive Soils w/ 
Fly Ash (15%)/ 

Soil Cement (5%)/ 
Lime (5%)** 

95% -1 to +3 Percent 

*Or equivalent                                                       

**Percentages based on dry unit weights 

Suitable fill materials should be placed in thin loose lifts of 9 inches or less. Within small 

excavations, such as in utility trenches, around manholes, or behind retaining walls, the use of 

vibrating plat compactors, jumping jack compactors or walk behind sheepsfoot compactors may 

be used to facilitate compaction in these areas. Loose lifts thicknesses of 4 inches or less are 

recommended where small compaction equipment is used. 

The moisture content for suitable borrow soils at the time of compaction should generally be 

maintained between the ranges specified above. More stringent moisture limits may be 

necessary with certain soils and some adjustments to moistures contents may be necessary to 

achieve compaction in accordance with project specifications. 

5.3 Drainage and Groundwater Considerations 
The area surrounding the site should be sloped to promote surface drainage away from the 

foundation. Water should not be allowed to collect at the ground surfaces near foundations, floor 

slabs, or areas of new pavement, either during or after construction. Provisions should be made 

to quickly remove accumulating seepage water or storm water runoff from excavations. 

Undercut or excavated areas should be sloped toward one corner to allow rainwater or surface 
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runoff to be quickly collected and gravity drained or pumped from construction areas. Subgrade 

soils that are exposed to precipitation or runoff should be evaluated by Olsson prior to the 

placement of new fill, reinforcing steel, or concrete, to determine if corrective action is required. 

To minimize concerns related to improper or inadequate drainage away from foundation bearing 

subgrades or from cohesive backfill materials used in utility or foundation trenches, we 

recommend the following: 

 Site grading should provide for efficient drainage of rainfall or surface runoff away from 

the new structure and pavements. 

 Roof run-off should be collected and transferred directly to the storm sewer system or 

directed to a location with positive and rapid drainage away from new structure and 

pavements. 

 External hose connections in unpaved areas should incorporate splash blocks to prevent 

accidental flooding of foundation bearing or backfill soils. External hose connections 

should have cut-off valves inside the building to prevent accidental or unauthorized use. 

 Maintenance personnel should be informed of the potential problems associated with 

watering near the building. 

5.4 Deep Structural Fills 
As previously mentioned, up to 20 feet of fill is expected across the site, including within the 

hotel footprint. In areas where new fill placement exceeds 10 feet, settlement of the existing 

soils and newly placed fill will occur. While we anticipate most of the settlement will occur during 

placement of the controlled fill, construction of settlement sensitive utilities, such as utility lines 

and foundations for the new structure should be delayed until the settlement is substantially 

complete. We anticipate a minimum delay period of 60 days following completion of fill 

placement; however, settlement monitoring plates should be used to determine when settlement 

is complete. To help limit the settlement, fill placed 10 feet or more below the structure should 

be compacted to 98 percent of the material's standard Proctor maximum dry density (ASTM 

D698). We do not expect rock fill to be used at this site. If rock fill is desired to be used, Olsson 

should be contacted for additional recommendations.   
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6. STRUCTURES 

6.1 Shallow Foundations 
Based on the subsurface conditions encountered at the borings, the laboratory test results and 

the anticipated structural loads, the new structure could be supported on shallow foundations 

bearing on stiff native clay soils and properly placed and compacted structural fill. For shallow 

foundations bearing on such soils, a net allowable bearing capacity of 2,500 pounds per square 

foot (psf) can be used for design. The net allowable bearing pressure refers to the bearing 

capacity of the soil at the foundation elevation in excess of the surrounding overburden 

pressure. 

Exterior footings should bear at a minimum depth of 3 feet below the lowest adjacent final 

ground surface. Footings should have a minimum foundation width of 18 inches for continuous 

footings and 30 inches for isolated column footings. Earth formed trench footings should have a 

minimum width of 12 inches.  

Lightly loaded interior partition walls (applying less than 750 pounds per lineal foot (plf)) may be 

supported directly on the slab on grade floor. Depending on the floor slab design and specific 

wall loads, it may be necessary to increase the floor slab reinforcement or provide a thickened 

slab cross-section below the interior walls. For interior walls with loads greater than 750 plf, we 

recommend a footing be installed, independent of the floor slab, to properly distribute the wall 

loads to the underlying soils and reduce the potential for floor slab damage. 

The base of all foundation excavations should be free of all water and loose material prior to 

placing concrete or reinforcing steel. Olsson should observe and test all foundation bearing 

materials. If unsuitable materials are encountered at the foundation bearing elevation, the 

foundations should be extended to suitable bearing materials. After foundation subgrades have 

been thoroughly observed and evaluated, concrete should be placed as soon as possible to 

avoid subjecting the exposed soils to drying, wetting, or freezing conditions. 

Based on our experience with similar projects and soils, shallow foundations supported on 

properly placed and compacted cohesive soils that have been constructed based on the 

recommendations presented above, could experience total settlements on the order of 1 inch 

and differential settlements on the order of ½ inch. 

6.2 Floor Slab Subgrade Preparation 
We understand that the anticipated finished floor elevation for the structure is expected to be 

962 feet. The soils at this site have an inherent risk to shrink and swell with fluctuating moisture 
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contents. To mitigate this risk, we recommend the placement of a 22-inch zone of low volume 

change (LVC) material beneath the base of the floor slabs. 

The upper 4 inches of the zone should consist of a free draining granular material (e.g., ASTM 

C-33 No. 57 aggregate). The free draining material should be compacted to 65 percent of the 

material’s relative density and moisture conditioned to a level that is necessary to obtain the 

required density. Underlaying the granular drainage layer, 18 inches of LVC material should be 

placed. The 18 inches of LVC material could consist of low plasticity clay soils exhibiting a 

Liquid Limit less than 45 and a Plasticity Index less than 25, or a well-graded baserock material, 

such as MoDOT Type 5. The LVC materials should be compacted and moisture conditioned to 

the levels recommended in Table 1 of this report. 

Upon completion of grading operations in the building area, care should be taken to maintain 

the recommended subgrade moisture content and density prior to construction of the new floor 

slabs. If the floor slab subgrade soils should become saturated, desiccated, frozen, disturbed or 

altered by construction activity, the subgrade should be restored to the conditions 

recommended in Table 1. 

The procedures recommended above may not eliminate all future subgrade volume change and 

resultant floor slab movement. However, the procedures outlined should significantly reduce the 

potential for future subgrade volume change. Some minor cracking within the floor slab could 

occur and should be expected. 

6.3 Lateral Earth Pressure Parameters 
The following soil parameters are provided for use in designing below grade cast-in-place 

concrete retaining walls, such as basement walls or elevator pit walls, subject to lateral earth 

pressures. The parameters are based on the understanding that the retained soils used during 

construction will be similar in composition to the on-site soils encountered during this 

exploration. To ensure similarity, we recommend confirmation testing be performed during 

construction by Olsson. 

The "at-rest" condition assumes no wall rotation and would be applicable for basement and 

elevator pit walls. Walls that are unrestrained at the top and are free to rotate slightly, such as 

Cast-in-Place concrete cantilever walls, may be designed for “active” earth pressure conditions. 

The "passive" earth pressure condition should be used to evaluate the resistance of soil to 

lateral loads. Table 2 presents recommended values of earth pressure coefficients based on our 

experience with soils in the area. Equivalent fluid densities are frequently used for the 

calculation of lateral earth pressures for the “at-rest” and “active” conditions and are therefore 

provided in Table 2. 
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Table 2. Lateral Earth Pressure Parameters 

Legend of Symbols 
 

Z Wall Height (ft) 
H Depth Below Surface (ft) 
D Wall Displacement (ft) 
S Surcharge Load (psf) 
P1 Surcharge Pressure (psf) 
P2 Earth Load (psf) 
K Earth Pressure Coefficient 
G Equivalent Fluid Density (pcf) 

Pressure Calculations 
Surcharge 
Pressure 

P1 (psf) = K * S 

Earth 
Load 

P2 (psf) = G (pcf) * H (ft) 

Earth Pressure Coefficient (K) 
Equivalent Fluid Density (G) 
Drained,                           

pcf 
Undrained,               

pcf 

Active (Ka) 
Cohesive 
Granular* 

0.42 
0.31 

51 
37 

87 
- 

At-Rest (Ko) 
Cohesive 
Granular* 

0.59 
0.47 

71 
56 

97 
- 

Passive (Kp) 
Cohesive 
Granular* 

2.37 
3.25 

284 
390 

199 
- 

       *Granular backfill should be permanently drained 

The following assumptions were made: 

 For active earth pressure, the wall must rotate about its’ base, with top lateral 

movements of 0.002*Z to 0.004*Z, where “Z” is the wall height. 

 The equivalent fluid densities in Table 2 do not include the effects of surcharge loading. 

 The equivalent fluid densities in Table 2 assume a level backslope. If a backslope is 

included, Olsson should be contacted to update the earth pressure coefficient and 

associated equivalent fluid density. 

 The wall must move horizontally to mobilize passive resistance. 

 Surcharges are uniform, where “S” is surcharge pressure, in psf. 

 In-situ backfill has a maximum weight of 120 pcf. 

 Horizontal backfill is compacted to 95% of standard Proctor maximum dry density. 

 Heavy equipment and other concentrated load components are not included. 

 No hydrostatic pressure acting on wall. Assumes a drained condition. 

 No safety factor is included. 

 Passive pressure in the frost zone or moisture fluctuation zone should be ignored. 

Backfill placed against structures should consist of granular soils or on-site cohesive soils. For 

the granular values to be valid, the granular backfill must extend out from the base of the wall at 

an angle of at least 45 and 60 degrees from vertical for the active and passive cases, 
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respectively. To calculate the resistance to sliding, an ultimate coefficient of friction value of 0.30 

should be used where the footing bears on soil and 0.65 where the footing bears on limestone 

bedrock. 

To intercept infiltrating surface water behind the wall, we recommend a perimeter drain be 

installed at the foundation level and/or weep holes be placed at regular intervals along the wall. 

The drain line invert should be below the finished subgrade elevation for the interior floor. The 

drain line should be sloped to provide positive gravity drainage and should be surrounded by 

free-draining granular material graded to prevent the intrusion of fines, or an alternative free-

draining granular material encapsulated with suitable filter fabric. A minimum 2-foot-wide section 

of free-draining granular fill should be used for backfilling above the drain line and adjacent to 

the wall and should extend to within 2 feet of final grade. The granular backfill should be capped 

with compacted cohesive fill to minimize infiltration of surface water into the drain system. 

6.4 Site Seismic Classification 
For this project site, the soil conditions are consistent with the definition of Site Class “C” (Very 

Dense Soil and Soft Rock profile) as defined in ASCE 07-16. 
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7. PAVEMENTS 

7.1 Pavement Subgrade Preparation 
At a minimum, at-grade parking areas should be supported on 6 inches of granular base with an 

approved geogrid material, or 6 inches of granular base over 6 inches of stabilized subgrade. 

The granular base should exhibit the gradation requirements of MoDOT Type 5. The stabilized 

subgrade could consist of on-site cohesive soils mixed with Class “C” Fly Ash, Soil Cement or 

Lime. In our experience, 15 percent fly ash, 5 percent cement and 5 percent lime would be 

necessary for this site. The baserock material and chemically stabilized cohesive soils should 

be compacted and moisture conditioned to the levels recommended in Table 1 of this report.  

We recommend that the prepared subgrade extend a minimum of 2-feet outside the pavements, 

where feasible. Olsson should be present during subgrade preparation to observe, document, 

and test compaction of the materials at the time of placement. As recommended for all prepared 

soil subgrades, heavy, repetitive construction traffic should be controlled, especially during 

periods of wet weather, to minimize disturbance. The final prepared subgrade should be proof 

rolled with a loaded dump truck or similar rubber-tired equipment with a total weight of at least 

20-tons, immediately prior to placement of new pavements. Proofrolling operations should be 

observed and documented by Olsson. Unstable or unsuitable soils revealed by proofrolling 

should be reworked to provide a stable subgrade or removed and replaced with structural fill.  

Construction scheduling often involves grading and paving by separate contractors and can 

involve a time lapse between the end of grading operations and the commencement of paving 

operations. Disturbance, desiccation, or wetting of the subgrade soils between grading and 

paving operations can result in the deterioration of the previously completed subgrade. If soft 

and/or wet areas are identified during subgrade preparation or if the subgrade soils have been 

exposed to adverse weather conditions, frost, excessive construction traffic, standing water, or 

similar conditions, Olsson should be consulted to determine if corrective action is necessary.  

It is important that the pavement subgrade support be relatively uniform, with no abrupt changes 

in the degree of support. Non-uniform pavement support can occur as a result of varying soil 

moisture contents or soil types, or where improperly placed utility backfill has been placed 

across or through areas to be paved. Improper subgrade preparation such as inadequate 

vegetation removal, failure to identify soft or unstable areas by proofrolling, and inadequate or 

improper compaction can also produce non-uniform subgrade support. 

7.2 Pavement Section Thicknesses 
At a minimum, the at-grade parking areas should adhere to the City of Lee’s Summit Standard 

Specifications. The city also allows for alternative designs that are equal to or greater than city 



Lee’s Summit, Missouri Discovery Park – Lot 2 

Project No. E21-04643 August 8, 2023 

Olsson Project Number: E21-04643  15 
 

standards. Table 3 summarizes the minimum pavement section thicknesses for Asphaltic 

Concrete (AC) and Portland Cement Concrete (PCC). Routine maintenance of the pavements 

will be required, consisting of periodic seal coats, with the possibility of one intermediate mill, in 

addition to regular crack maintenance. 

Table 3. Minimum Pavement Sections 

Vehicle Parking Areas 
and Drives 

Fire Lanes and Truck 
Access 

Heavy Vehicle 
Areas* 

AC Option 1: 
1.5” AC Surface 

4” AC Base 
6” Compacted MoDOT 

Type 5 Baserock w/ 
Geogrid 

 
AC Option 2: 

1.5” AC Surface 
5” AC Base 

6” Compacted MoDOT 
Type 5 Baserock 

6” Chemically 
Stabilized Subgrade* 

 
AC Option 1: 

1.5” AC Surface 
5” AC Base 

6” Compacted MoDOT 
Type 5 Baserock w/ 

Geogrid 
 

AC Option 2: 
1.5” AC Surface 

5” AC Base 
6” Compacted MoDOT 

Type 5 Baserock 
6” Chemically 

Stabilized Subgrade* 
 

Full Depth PCC: 
6” PCC 

4” Clean Rock Base 
 

*Applies to trash receptacle 
pads 

            *15% Fly Ash, 5% Cement or 5% Lime 

PCC pavements are recommended for trash receptacle pads and other areas where heavy 

wheel loads will be concentrated. Concrete pavements in these areas should have a minimum 

thickness of 6 inches. It is also recommended that a 4-inch leveling, and drainage course of 

clean, crushed rock be placed below all PCC pavements. The clean rock base for PCC 

pavements should be uniform and pavement subgrade should be graded to provide positive 

drainage of the granular base section. The granular section should be graded to adjacent storm 

sewer inlets and provisions should be made to provide drainage from the granular section into 

the storm sewers. Drainage of the granular base is particular important where two different 

sections of pavements (such as AC and PCC) abut, so that water does not pond beneath the 

pavements and saturate the subgrade soils. We further recommend that the length of concrete 

sections be such that no heavy truck wheels are allowed to rest on asphaltic concrete sections 

during loading/unloading operations. 

The performance of the pavements will be dependent upon a number of factors, including 

subgrade conditions at the time of paving, rainwater runoff, and traffic. Rainwater runoff should 

not be allowed to seep below pavements from adjacent areas. Pavements should be sloped 

approximately ¼ inch per foot to provide for rapid surface drainage.  

Proper drainage below the pavement section helps prevent softening of the subgrade and has a 

significant impact on pavement performance and pavement life. Therefore, we recommend that 

AC Option 2:
1.5" AC Surface

4"AC Base
6" Compacted MoDOT

Type 5 Baserock
6" Chemically

Stabilized Subgrade*
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a granular blanket drain be constructed at all storm sewer inlets within the pavement areas. The 

blanket drain should consist of clean, crushed rock extending a minimum of 6 inches below 

pavement subgrade level. The blanket drains should extend radially a minimum of 8 feet from 

each of the storm sewer inlets. The grade within the blanket drain should be sloped toward the 

storm sewer inlet, and weep holes should be drilled through the inlet to provide drainage of the 

granular section into the inlet. Placement of a geotextile filter fabric across the weepholes could 

be considered to prevent loss of aggregate through the weep holes. 

Construction traffic on the pavements has not been considered in the above noted typical 

sections. If construction scheduling dictates that the pavements will be subjected to traffic by 

construction equipment, increasing the pavement thickness should be considered to include the 

effects of additional traffic loading. Construction traffic should not be allowed on partially 

completed pavements as the pavements will not have adequate structural capacity and could be 

damaged. 
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8. CONCLUSIONS AND LIMITATIONS 

8.1 Construction Observation and Testing 
We recommend that all earthwork during construction be monitored by a representative of 

Olsson, including site preparation, placement of all structural fill and trench backfill, and 

pavement subgrades. The purpose of these services would be to provide Olsson the 

opportunity to observe the soil conditions encountered during construction, evaluate the 

applicability of the recommendations presented in this report to the soil conditions encountered, 

and recommend appropriate changes in design or construction procedures if conditions differ 

from those described herein. 

8.2 Limitations 
The conclusions and recommendations presented in this report are based on the information 

available regarding the proposed construction, the results obtained from our borings, laboratory 

testing program, and our experience with similar projects. The borings represent a very small 

statistical sampling of subsurface soils and it is possible that conditions may be encountered 

during construction that are substantially different from those indicated by the borings. In these 

instances, adjustments to design and construction may be necessary.  

This geotechnical report is based on the site plan and our understanding of the project’s 

information as provided to Olsson. Changes in the location or design of new structures could 

significantly affect the conclusions and recommendations presented in this geotechnical report. 

Olsson should be contacted in the event of such changes to determine if the recommendations 

of this report remain appropriate for the revised site design. 

This report was prepared under the direction and supervision of a Professional Engineer 

registered in the State of Missouri with the firm of Olsson, Inc. The conclusions and 

recommendations contained herein are based on generally accepted, professional, geotechnical 

engineering practices at the time of this report, within this geographic area. No warranty, 

express or implied, is intended or made. This report has been prepared for the exclusive use of 

Intrinsic Development and their authorized representatives for the specific application to the 

proposed project described herein.  
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APPENDIX B 
BOREHOLE REPORTS, SYMBOLS AND NOMENCLATURE 
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APPENDIX C                             
LABORATORY TEST RESULTS



B-201 SS-1 1.0 - 2.5' 23.3

B-201 U-2 3.0 - 5.0' 25.4 97.8 0.723 94.8 2.8 6.3

B-201 SS-3 8.5 - 10.0' 27.8

B-202 SS-1 1.0 - 2.5' 17.4

B-202 U-2 3.0 - 5.0' 24.9 101.6 0.658 100.0 59 22 37 CH

B-203 SS-1 1.0 - 2.5' 23.8

B-203 U-2 3.0 - 5.0' 27.1 95.0 0.773 94.6

B-204 SS-1 1.0 - 2.5' 18.1

B-204 U-2 3.0 - 3.5' 18.9 100.3 0.680 74.9

B-204 SS-3 3.5 - 3.9' 7.3
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PROJECT LOCATION: Lee's Summit, Missouri
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PROJECT LOCATION: Lee's Summit, Missouri
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CONSTRUCTION

SECTION 00 4000
CONTRACT FOR CONSTRUCTION

FORM OF CONTRACT

1.01 AIA DOCUMENT A101, GENERAL CONTRACT FOR CONSTRUCTION. 2017 EDITION, IS
HEREBY INCORPORATED BY REFERENCE AND MADE A PART OF THE CONTRACT FOR
CONSTRUCTION.

END OF SECTION 004000



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 00 5000 - 1
CONDITIONS OF THE

CONTRACT

SECTION 00 5000
CONDITIONS OF THE CONTRACT

PART 1  GENERAL

1.01 SCOPE OF WORK

A. The work included under these Specifications consists of furnishing all items, materials,
operations, or methods listed, mentioned, indicated, or scheduled on the Drawings and/or in
these Specifications, including all labor, materials, equipment transportation temporary facilities,
services, and incidentals necessary and required for construction completion of the project
named in title page in accordance with Contract Documents.

1.02 FORM OF SPECIFICATIONS

A. Conditions of the Contract, Supplementary General Conditions, and Division 1 apply to every
Division of these Specifications.

B. These Specifications are of abbreviated form and contain incomplete sentences. Omissions of
words or phrases such as “the Contractor shall”, “shall be”, “as noted on the Drawings”,
“according to the Drawings”, “a”, “the”, and “all” are intentional. Omitted words and phrases
shall be supplied by inference in the same manner as they are when a “note” occurs on the
Drawings.

C. All Specification instructions are directed to the Contractor, and inclusion of any work by
mention, note, or itemization, however brief, implies Contractor shall provide same unless
specifically directed otherwise.

D. In specifying an item by manufacturer’s name and/or catalog number, unless specifically stated
otherwise, such item shall be provided with all standard devices and accessories indicated in
latest edition of manufacturer’s catalog or brochure published at date of date of Invitation to Bid:
furnished such item complete with component parts necessary for obviously intended use and
installation, whether or not description or catalog number contains all supplemental information
and/or numbers of such components.

1.03 UNIFORM FEDERAL ACCESSIBILITY STANDARDS

A. General Contractor shall complete all work in accordance with latest printed edition of the Fair
Housing Act Guidelines, Section 504 of the Rehabilitation Act of 1973, the Americans with
Disabilities Act and/or the Uniform Federal Accessibility Standards as applicable. Where work is
required to comply with the standards and conflict exists with the architectural plans and/or
specifications, notify Architect immediately of such conflict and request written clarification prior
to proceeding with the work.

1.04 AIA GENERAL CONDITIONS

A. AIA Document A201, “General Conditions of the Contract for Construction”, 2017 Edition, 15
Articles, hereinafter referred to as “AIA General Conditions”, is hereby made a part of this
Specification. Contractor shall consult this Document and become intimately familiar with its
contents. Refer to Section 00700, General Conditions.

1.05 NOT USED

PART 3 - EXECUTION

2.01 SUPPLEMENTS AND AMENDMENTS TO THE AIA GENERAL CONDITIONS

A. The AIA General Conditions are hereinafter supplemented and/or amended. All supplementary
provisions shall be considered as added thereto. Where any Article is amended, deleted or
superseded hereby, unaltered provisions of such Article shall remain in effect.

2.02 GENERAL PROVISIONS

A. Supplement Subparagraph 1.2.1 as follows:
1. Drawings, Specifications and Other Contract Documents are not intended as “Shop

Drawings” or extensively detailed documents; they are intended to indicate general design
concept of Project in sufficient detail that all work required is reasonable inferable there
from and Contractor shall provide all work thus indicated or reasonably inferred as
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necessary to produce intended results of complete, structurally sound, aesthetically
desirable, durable, properly performing work of quality.  Should conflict occur between
Drawings and Specifications, Contractor shall obtain written decision of same from
Architect prior to submitting Bid, Signing Agreement or proceeding with the work.

B. Supplement Subparagraph 1.4.1, Interpretation, as follows:
1. When a word, “approval”, “approved”, “proper”, “satisfactory”, “equal”, and “as directed” is

used, it implies such reference as to the Architect’s approval or direction.
2. “Approve”, “approval”, or “approved” means the Architect will observe or review items or

construction referred to him for such approval and that his review represents his opinion
that such item or construction is acceptable for the circumstances and conditions of the
project, based on his observations and/or information made available to him by
Contractor. However, such review shall not represent that Architect checked item or
construction in detail, nor that he thereby waives original requirements or assumes any
responsibility for its correctness or performance.

3. “Equal”, “equivalent”, means the item or constriction possesses similar physical size and
characteristics, similar performance qualities and characteristics and fulfills utilitarian
functions required by Contract Documents without any decrease in quality, appearance or
durability; responsibility for “equal” or equivalent” item of construction to fulfill the
Architect’s intent of Contract Documents (expressed or implied) rests with the Contractor.

4. “Extent” means general checklist or outline of work included: not constructed as all
inclusive nor limiting and not relieving Contractor from providing all similar or related work
elsewhere indicated or inferable in Contract Documents.

5. “Indicated” means as indicated on Contract Documents.
6. “Provide” means furnish and install.

C. ARTICLE 3 CONTRACTOR
1. Supplement Subparagraph 3.7.1 as follows:
2. Contractor shall give notices to public or private utility companies and others required to

make installations, in ample time for them to complete such installations and not delay the
project, whether such installations are under contract or reasonable inferable necessary
for completion of project. Contractor is responsible for staking or surveying as may be
required to complete the installation of utilities either on or off site by any Utility
Companies or by private contract.

D. Supplement Subparagraph 3.12.5 as follows:
1. By submitting Shop Drawings and samples, Contractor thereby represents he has

approved them (whether they bear his approval stamp or not) and he has determined and
verified all field measurements, quantities, field construction criteria, materials, catalog
numbers, and similar data, or will do so, and he has checked and coordinated Shop
Drawings and sample with requirements of work and Contract Documents and with work
of all other trades and Contractors on project.

E. Supplement Subparagraph 3.12.8 as follows:
1. When material or equipment is specified by manufacturer’s name or names, the intent is

to establish quality required. Materials other than those specified will be considered after
Contract has been executed provided they are submitted in writing by successful bidder
with sufficient data to establish that their quality for the use intended is equivalent to the
quality of materials specified.

2. By making request for substitution, the Contractor represents that he has personally
investigated the substitute product and determined that it is equal or superior to that
specified, that he will provide the same warranty as for that specified, that eh waives all
claims for any additional cost related to the substitution, and that he will coordinate the
installation of any accepted substitution making changes as may be required such that the
work shall be completed in all respects.

3. Requests for substitutions shall be submitted in sufficient time to allow for proper
consideration and so as to cause no delay in the work.  All materials and equipment shall
be applied, installed, connected, cleaned and placed in operation in accordance with
manufacturer’s directions.
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4. When material or equipment is required to be installed by manufacturer’s approved
applicator, it shall be the contractor’s responsibility to insure such approval.

F. ARTICLE 4 ADMINISTRATION OF THE CONTRACT
1. Delete Second Sentence of Subparagraph 4.1.1 and Insert:
2. The term Architect means Architect or his authorized representative (including his

Consulting Engineer). The term Architect/Engineer means Architect and/or his Consulting
Engineer.

G. ARTICLE 8 TIME
1. Add the following Subparagraph:
2. 8.1.5 As between the Owner and the Contractor: as to all acts of failures to act occurring

prior to the relevant Date of Substantial Completion, any applicable statue of limitations
shall commence to run and any alleged coarse of action shall be deemed to have accrued
in any and all events not later than such Date of Substantial Completion; as to all acts or
failures to act occurring subsequent to the relevant Date of Substantial Completion, any
applicable statue of limitations shall commence to run and any alleged cause of action
shall be deemed to have accrued in any and all events not later than the date of issuance
of the final Certificate of Payment.

H. ARTICLE 11 INSURANCE AND BONDS
1. Supplement Paragraph 11.1 Contractor’s liability Insurance, add the following:
2. 11.1.4  Certificates of Insurance: General Contractor shall, before commencing work

under this Contract, submit duplicate copies to Architect and Owner showing evidence
that all Certificates of Insurance are in effect, covering Contractor and Owner as their
interests may appear, and that these minimum insurance coverage will not be canceled or
changed until 30 days after written notice is given to Owner and Architect.  Coverage is as
follows:

3. Workmen’s Compensation: Statutory for applicable states, except provided $100,000.00
minimum coverage.

4. Comprehensive General Liability including Contractor’s Liability:  Contingent Liability;
Contractual Liability; Completed Operations and Products Liability all on occurrences with
Bodily Injury Coverage and Broad from Property Damage. Remove the XCU exclusion
relating to Explosion, Collapse and Underground Property Damage. Completed
Operations Liability shall be kept in force for at least 2 years after date of final completion.
Provides $500,000.00 minimum coverage.

5. Comprehensive Automobile Liability including no owner or hired care coverage as well as
owned vehicles. Provide $500,000.00 minimum coverage.

6. Employer’s Liability:  Provide $100,000.00 minimum coverage.
7. Builder’s Risk Insurance: Contractor will effect and maintain, Fire Insurance with extended

coverage and vandalism and malicious mischief insurance upon the entire structure on
which the work to be performed under this Contract is to be done to the extent of 100% of
the insurable value thereof. Contractor will be responsible for any and all deductible.

8. In addition to the above minimum coverage, Contractor shall provide $1,000,000.00
umbrella coverage.

9. Supplement Paragraph 11.4 Performance Bond and Payment Bond as follows:
10. Performance Bond and Labor and Material Payment Bonds shall be furnished to the

Owner, by General Contractor, in an amount equal to 100% of the contract sum as
security for the faithful performance of the contract and the payment of all persons
performing labor and furnishing material in connection with the contract.

11. Surety:  Bonds furnished shall be written by a Surety approved by the U.S. Treasury
Department and licensed to do business in the State where project is to be constructed.
 No work shall be commenced until bonds are in force.  Power of Attorney for the Surety
Company Agent must accompany each bond issued, and must be certified to include the
date of the bonds.

12. Bid Proposal: Contractor shall include cost of bonds in contract price.

END OF SECTION 005000
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SECTION 00 5436
BUILDING INFORMATION MODELING EXHIBIT

PART 1   GENERAL

1.01 SCOPE OF WORK

A. The work included under these Specifications consists of furnishing all operations, or methods
listed, mentioned, indicated or scheduled on the Drawings and/or in these Specifications
concerning the preparation of electronic drawings by Architect and/or Architect’s Consultants
for the Project.   This information is being made available to the Contractor, sub-contractor and
material suppliers to set forth the basis of design.

B. This Section establishes the terms and protocols governing the reliance upon, and the
ownership, development, uses, transmission and sharing of Building Information Models (BIM)
and other Digital Data for the Project.

1.02 DEFINITIONS

A. Building Information Model or Model: A BIM or Model is a digital representation of the Project or
a subset of the Project. A Model is a collection of one or more Model Portions, each of which is
an assemblage of Model Elements.

B. Model Portion: A model Portion, or Portion, is a subset of a Model. The parties may designate a
Model Portion by discipline, trade, area, location, phase, or other mutually agreeable
distinction.

C. Model Element: A Model Element is a digital representation of a component, system, object, or
assembly within a Model.

D. Model Version: A Model Version, is a specific edition of a Model or Model Portion that is
sufficiently identifiable as unique and unchanged as of the time it is saved by its Author or the
Architect

E. Confidential Digital Data: Unless otherwise stated, Confidential Digital Data is Digital Data
containing confidential or business proprietary information that the transmitting party designates
as “confidential”.   For purposes of this Project – all information transmitted by Architect and
Architect’s Consultants shall be treated as confidential.

F. Contract Document: The term Contract Document shall have the same meaning as in the
Agreement between the Owner and Architect and subsequently to the preparation of Drawings
between the Owner and Contractor for the construction of the Project. The Model will not be
enumerated as part of the Contract Document and should be considered as such.

G. Level of Development: The Level of Development (LOD) establishes the minimum dimensional,
spatial, quantitative, and qualitative aspects of a Model Element, and the degree to which
Project Participants may rely upon the Model Element when developed to that level in the
Model. The Levels of Development is described further below in this Section.

1.03   MODEL USES AND RELIANCE

A. Model Uses, Sharing and Reliance:   Project Participants may share, use and rely upon a
Model or Model Portion only to the extent set forth in Items in this Section. Model sharing
includes sharing within Design Team, with Contractor, and within the Construction Team

B. Model Uses: The Project Participants shall develop Models on the Project for the following
uses:
1. Planning: Examples include programming, site analysis, scheduling, and documentation of

existing conditions
2. Design: Examples include design authoring, design review, 3D coordination, structural

analysis, lighting analysis, and engineering analysis.
3. Any other uses or preparation of supplemental information or drawings utilizing the BIM

model may be developed by the Contractor and/or subcontractors at their own discretion,
expense, and risk.

C. Model Reliance: A Project Participant may only rely on Models, Model Portions, and Model
Elements as indicated in Paragraph A. The Parties agree that the extent of their reliance on any
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Model Version shall be limited to the uses identified in Paragraph B above. Any reliance on a
Model Version not in accordance with this Section shall be at the Project Participant’s sole risk.

D. Liability: To the fullest extent permitted by law, the Receiving Party shall indemnify and defend
the Architect and Architect’s Consultants from and against all claims arising from or related to
the Receiving Party’s modification to, or unlicensed use of, the Digital Data.

E. Model Coordination: If Project Participants discover or become aware of any discrepancies,
inconsistencies, errors, or omissions in any Model Version, consistent with the LOD scope
described below, they shall promptly report the discrepancy, inconsistency, error, or omission in
writing to the Architect; prior to commencing any work.

1.04 LEVEL OF DEVELOPMENT

A. Level of Development Descriptions: The LOD descriptions below shall be used to identify the
minimum required characteristics for each Model Element for the Project. Other Project
Participants may only rely on a Model Element consistent with the minimum required
characteristics for the designated LOD.

B. LOD 100. The Model Element designated for the Project by the Architect and Architect’s
Consultants for the Project is established to be LOD 100. The Model Element may be
graphically represented in the Model with a symbol or other generic representation. Information
related to the Model Element (e.g., cost per square foot, quantity, etc).  Model Elements are not
required to be an actual representation of a specific product as enumerated in the Construction
Documents.

1.05 DIGITAL DATA LICENSING AGREEMENT

A. The purpose of this Agreement will be to grant a license from the Architect or Architect’s
Consultants (the Transmitting Party) to the Receiving Party for the Receiving Party’s use of
Digital Data and to set forth the license terms. This Exhibit is anticipated to utilize AIA
Document C106-2022 Digital Data Licensing Agreement, and will be required to be executed
prior to any data transfer.

B. Transmission of Digital Data: The Transmitting Party grants to the Receiving Party a
nonexclusive limited license to use the Digital Data solely and exclusively for the uses, and in
accordance with the terms, set forth in this Section, and in the Digital Data Licensing
Agreement.

C. Access: Only the Receiving Party is permitted to access and use the Digital Data. Unlicensed
and unauthorized access or use by third parties is strictly prohibited.

D. License Conditions: The Receiving Party may use and rely upon the Digital Data to the extent
set forth below:
1. The Digital Data is transmitted solely for the Receiving Party’s information. Receiving

Party acknowledges that any use of the Digital Data shall be at Receiving Party’s sole risk.
The Receiving Party accepts the Digital Data “as is” without any warranty or
representations from the Transmitting Party as to whether the Digital Data is accurate,
complete, or fit for use as intended by the Receiving Party. The Receiving Party is solely
responsible for verifying whether the Digital Data is accurate, complete, or fit for the
Receiving Party’s intended use.

PART 2   PRODUCTS   (NOT USED)

PART 3   EXECUTION  (NOT USED)

END OF SECTION
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SECTION 00 7000
GENERAL CONDITIONS

FORM OF GENERAL CONDITIONS

1.01 AIA DOCUMENT A201, GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION,
2017 EDITION, ATTACHED, IS HEREBY INCORPORATED HEREIN AND MADE A PART OF
THE GENERAL CONDITIONS BETWEEN THE OWNER AND THE CONTRACTOR.

1.02 SUPPLEMENTARY CONDITIONS

1.03 REFER TO SECTION 00 5000 FOR AMENDMENTS AND SUPPLEMENTARY INFORMATION
TO THESE GENERAL CONDITIONS

END OF SECTION 007000
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HIJKLMNOPQRS	TUV	UWXYZ[S	QU	YO\V	T[Z	]ZR̂QOU	_ZTVQÙSabcRRZP̂TURZ	Od	eOUROUdO[XQÙ	fO[ghaiaij	hahakj	lmakcRRZP̂TURZ	Od	fO[ghaiaij	hanamj	hahakj	haloalj	haloakj	lmakcRRZSS	̂O	fO[gkalij	iamalj	lmalcRRQVZÛ	p[ZqZÛQOUlocR̂S	TUV	rXQSSQOUSkamj	kakamj	kalmanj	kalnj	samakj	nakalj	hatalj	loamatj	loamanj	lkakamj	lsalj	ltalamj	ltamcVVZUVTlalalcVVQ̂QOUT\	uOŜSj	u\TQXS	dO[kavasj	kavatj	loakamj	ltalatcVVQ̂QOUT\	wUSPZR̂QOUS	TUV	NZŜQÙhasamj	hanakj	lmamalj	lkascVVQ̂QOUT\	NQXZj	u\TQXS	dO[kamasj	kavasj	kavatj	kaloamj	nakamj	ltalaicVXQUQŜ[T̂QOU	Od	̂_Z	uOÛ[TR̂kalakj	samj	hasj	hatcVqZ[̂QSZXZÛ	O[	wUqQ̂T̂QOU	̂O	xQVlalalcZŜ_ẐQR	yddZR̂samalkc\\OzTURZSkancPP\QRT̂QOUS	dO[	pT{XZÛsamatj	vakahj	hamj	hakj	hasj	hatalj	hatasj	haiakj	havj	halocPP[OqT\Smalalj	makalj	matj	kalakj	kaloamj	kalmanj	kalmahj	kalmaloalj	samavj	hakamj	lkasalc[YQ̂[T̂QOUnakalj	ltakamj	ltas	c|u}wNyuNsc[R_Q̂ZR̂j	~ZdQUQ̂QOU	Odsalalc[R_Q̂ZR̂j	y�̂ZÛ	Od	cŴ_O[Q̂{matj	kalmavj	salamj	samj	tamj	iakj	valamj	vakasj	vasj	hamj	hakalj	hasj	hatj	haiakj	hanj	haloalj	haloakj	lmalj	lmamalj	lkasalj	lkasamj	lsamamj	lsamasj	ltalasj	ltamalc[R_Q̂ZR̂j	�QXQ̂T̂QOUS	Od	cŴ_O[Q̂{	TUV	|ZSPOUSQYQ\Q̂{malalj	kalmasj	kalmanj	kalmaloj	salamj	samalj	samamj	samakj	samaij	samavj	samaloj	samalmj	samalkj	tamalj	vasj	hasamj	hatasj	haiasj	ltalasj	ltamc[R_Q̂ZR̂�S	cVVQ̂QOUT\	]Z[qQRZS	TUV	y�PZUSZSmatj	lmamalj	lkasamj	lkasakj	lsamasc[R_Q̂ZR̂�S	cVXQUQŜ[T̂QOU	Od	̂_Z	uOÛ[TR̂kalakj	kavasj	ltamj	hasalj	hatc[R_Q̂ZR̂�S	cPP[OqT\S

matj	kalakj	katj	kaloamj	samavc[R_Q̂ZR̂�S	cŴ_O[Q̂{	̂O	|Z�ZR̂	fO[gkatj	samaij	lmalamj	lmamalc[R_Q̂ZR̂�S	uOP{[Q̀_̂lalavj	latc[R_Q̂ZR̂�S	~ZRQSQOUSkavasj	samaij	samavj	samallj	samalmj	samalkj	samalsj	iakj	vakasj	vakahj	nalakj	nakalj	hamj	hasalj	hatj	hanasj	hahalj	lkasamj	ltamc[R_Q̂ZR̂�S	wUSPZR̂QOUSkavasj	samamj	samahj	hasamj	hanakj	hahamj	haloalj	lkasc[R_Q̂ZR̂�S	wUŜ[WR̂QOUSkamasj	kakalj	samaij	samavj	lkasamc[R_Q̂ZR̂�S	wÛZ[P[ẐT̂QOUSsamallj	samalmc[R_Q̂ZR̂�S	p[O�ZR̂	|ZP[ZSZÛT̂QqZsamaloc[R_Q̂ZR̂�S	|Z\T̂QOUS_QP	zQ̂_	uOÛ[TR̂O[lalamj	latj	makakj	kalakj	kamamj	kamakj	kamasj	kakalj	kasamj	katj	kavasj	kavatj	kahamj	kahakj	kaloj	kallj	kalmj	kalij	kalnj	salamj	samj	tamj	iamamj	vj	nakalj	hamj	hakj	hasj	hatj	havj	hanj	hahj	loamaij	loakj	llakj	lmj	lkakamj	lkasj	ltamc[R_Q̂ZR̂�S	|Z\T̂QOUS_QP	zQ̂_	]WYROÛ[TR̂O[Slalamj	samakj	samasj	samaij	haiakj	haiasj	llakc[R_Q̂ZR̂�S	|ZP[ZSZÛT̂QOUShasamj	hatalj	haloalc[R_Q̂ZR̂�S	]Q̂Z	�QSQ̂Skavasj	samamj	samahj	hasamj	hatalj	hahamj	haloalj	lkascSYZŜOSloakalĉ Ô[UZ{S�	�ZZSkalnalj	haianj	haloamj	loakakczT[V	Od	]ZPT[T̂Z	uOÛ[TR̂Sialalj	ialamczT[V	Od	]WYROÛ[TR̂S	TUV	r̂_Z[	uOÛ[TR̂S	dO[	pO[̂QOUS	Od	̂_Z	fO[gtamxTSQR	~ZdQUQ̂QOUSlalxQVVQÙ	|Z�WQ[ZXZÛSlalalxQUVQÙ	~QSPŴZ	|ZSO\ŴQOUnakalj	havj	llatj	lkalj	ltalamj	ltalakj	ltamalj	ltamatj	ltamaialj	ltakalj	ltakamj	ltakakj	ltasalxOUVSj	�QZUvakasasj	haianj	haloamj	haloakxOUVSj	pZ[dO[XTURZj	TUV	pT{XZÛvakasasj	haiavj	haloakj	llalamj	llalakj	llatxWQ\VQÙ	wUdO[XT̂QOU	�OVZ\S	�SZ	TUV	|Z\QTURZlanxWQ\VQÙ	pZ[XQ̂kavaluTPQ̂T\Q�T̂QOUlakuZ[̂QdQRT̂Z	Od	]WYŜTÛQT\	uOXP\ẐQOUhanakj	hanasj	hanat
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HIJKLMLNOKIP	MQJ	ROSTIUKVWXWYZ	VWXW[Z	VWXW\Z	\W]W]Z	\WVZ	\W[Z	\ŴWYZ	\ŴŴZ	\W_Z	\WỲWYZ	\WỲW]Z	YVWYWYW]Z	YVWXWVZ	Y[WYWVHIJKLMLNOKIP	QM	aUPbINKLQUZ	cIPKLUd	QJ	ebbJQfOgY]WVWVHIJKLMLNOKIP	QM	aUPhJOUNI\WỲWXHiOUdI	jJkIJPYWYWYZ	]WVWXZ	]W_WVZ	]WlWXW]Z	]WYYZ	]WYXWlZ	VWXWlZ	[WXW]Z	_WYWXZ	_WYW]Z	_WXZ	_W]WXZ	_W]W_Z	_W]W\Z	_W]WỲZ	lW]WYZ	\W]WYWYZ	\WỲW]Z	ỲW]WXZ	YYWXZ	YYW[Z	YXWYWXHiOUdI	jJkIJPZ	mIMLULKLQU	QM_WXWYHneopqr	ao	cnq	sjtuXWXWXZ	]WYYZ	VWXWlZ	_Z	_WXWYZ	_W]WYZ	_WVZ	lW]WYZ	\W]WYWYZ	YYW[HgOLTPZ	mIMLULKLQU	QMY[WYWYHgOLTPZ	oQKLNI	QMYŴWXZ	Y[WYW]Hveawr	eom	marRxcqr]WXWVZ	̂WYWYZ	̂W]Z	_W]W\Z	\W]W]Z	\WỲWVZ	ỲW]W]Z	Y[Z	Y[WVHgOLTP	OUk	cLTIgS	ePPIJKLQU	QM	HgOLTPY[WVWYHgOLTP	MQJ	ekkLKLQUOg	HQPK]WXWVZ	]W]WYZ	]W_WVZ	_W]W\Z	\W[WXZ	ỲWXW[Z	ỲW]WXZ	Y[WYW[HgOLTP	MQJ	ekkLKLQUOg	cLTI]WXWVZ	]W]WYZ	]W_WVZ	̂WYWYZ	lW]WXZ	\W[WXZ	ỲW]WXZ	Y[WYŴHQUNIOgIk	QJ	xUyUQzU	HQUkLKLQUPZ	HgOLTP	MQJ]W_WVHgOLTP	MQJ	mOTOdIP]WXWVZ	]WYlZ	lW]W]Z	\W[WYZ	\ŴW_Z	ỲWXW[Z	ỲW]W]Z	YYW]Z	YYW]WXZ	YVWXWVZ	Y[WYW_HgOLTP	rh{|INK	KQ	eJ{LKJOKLQUY[WVWYHgIOULUd	xb]WY[Z	̂W]HQTTIUNITIUK	QM	KiI	sQJyZ	HQUkLKLQUP	tIgOKLUd	KQXWXWYZ	]WXWXZ	]WVWYZ	]W_WYZ	]WỲWYZ	]WYXŴZ	[WXWYZ	[WXW]Z	ŴXWXZ	lWYWXZ	lWXWXZ	lW]WYZ	YYWYZ	YYWXZ	Y[WYW[HQTTIUNITIUK	QM	KiI	sQJyZ	mIMLULKLQU	QMlWYWXHQTThULNOKLQUP]W\WYZ	VWXWVHQTbgIKLQUZ	HQUkLKLQUP	tIgOKLUd	KQ]WVWYZ	]WYYZ	]WY[Z	VWXWXZ	VWXW\Z	lWXZ	\WVWXZ	\WlZ	\W\WYZ	\WỲZ	YXWXZ	YVWYWXZ	Y[WYWXHjwRvqcajoZ	Re}wqocr	eom\HQTbgIKLQUZ	rh{PKOUKLOg]WỲWYZ	VWXW\Z	lWYWYZ	lWYW]Z	lWXW]Z	\WVWXZ	\WlZ	\W\WYZ	\WỲW]Z	YXWXZ	Y[WYWXHQTbgLOUNI	zLKi	vOzPXW]WXZ	]WXW]Z	]ŴZ	]W_Z	]WYXWỲZ	]WY]Z	\ŴWVZ	ỲWXWXZ	Y]WYZ	Y]W]Z	Y]WVWYZ	Y]WVWXZ	Y]W[Z	YVWYWYZ	YVWXWYW]Z	Y[WXWlZ	Y[WVWXZ	Y[WVW]HQUNIOgIk	QJ	xUyUQzU	HQUkLKLQUP

]W_WVZ	VWXWlZ	lW]WYZ	ỲW]HQUkLKLQUP	QM	KiI	HQUKJONKYWYWYZ	̂WYWYZ	̂WYWVHQUPIUKZ	sJLKKIU]WVWXZ	]WYVWXZ	VWYWXZ	\WlW[Z	\W\WYZ	\WỲWXZ	\WỲW]Z	Y]WXZ	Y[WVWVWXHQUPQgLkOKLQU	QJ	~QLUkIJY[WVWVHjorctxHcajo	�}	jsoqt	jt	�}	rqRetecq	HjocteHcjtrYWYWVZ	̂HQUPKJhNKLQU	HiOUdI	mLJINKLfIZ	mIMLULKLQU	QM_W]WYHQUPKJhNKLQU	HiOUdI	mLJINKLfIPYWYWYZ	]WVWXZ	]WYYZ	]WYXWlZ	VWXWlZ	_WYWYZ	_WYWXZ	_WYW]Z	_W]Z	\W]WYWYHQUPKJhNKLQU	rNiIkhgIPZ	HQUKJONKQJ�P]WỲZ	]WYYZ	]WYXWYZ	]WYXWXZ	̂WYW]Z	Y[WYŴWXHQUKLUdIUK	ePPLdUTIUK	QM	rh{NQUKJONKP[WVZ	YVWXWXWXHQUKLUhLUd	HQUKJONK	RIJMQJTOUNIY[WYWVHQUKJONKZ	mIMLULKLQU	QMYWYWXHjocteHcZ	cqtwaoecajo	jt	rxrRqorajo	j�	cnq[WVWYWYZ	[WVWXZ	YYW[Z	YVHQUKJONK	ekTLULPKJOKLQU]WYW]Z	VZ	\WVZ	\W[HQUKJONK	ezOJk	OUk	q�INhKLQUZ	HQUkLKLQUP	tIgOKLUd	KQ]W_WYZ	]WỲZ	[WXZ	̂WYHQUKJONK	mQNhTIUKPZ	HQbLIP	�hJULPiIk	OUk	xPI	QMYW[WXZ	XW]ŴZ	[W]HQUKJONK	mQNhTIUKPZ	mIMLULKLQU	QMYWYWYHQUKJONK	rhTXWXWXZ	XWXWVZ	]W_WVZ	]W_W[Z	]WlZ	]WỲWXZ	[WXW]Z	_W]Z	_WVZ	\WYZ	\WXZ	\WVWXZ	\W[WYWVZ	\ŴW_Z	\W_Z	ỲW]WXZ	YYW[Z	YXWYWXZ	YXW]Z	YVWXWVZ	YVW]WXZ	Y[WYWVWXZ	Y[WYW[Z	Y[WXW[HQUKJONK	rhTZ	mIMLULKLQU	QM\WYHQUKJONK	cLTIYWYWVZ	XWXWYZ	XWXWXZ	]W_WVZ	]W_W[Z	]WỲWXZ	[WXW]Z	̂WYW[Z	_WXWYW]Z	_W]WYZ	_W]W[Z	_W]ŴZ	_Z	_Z	_W]WỲZ	_WVZ	lWYWYZ	lWXWYZ	lWXW]Z	lW]WYZ	\W[WYZ	\W_Z	ỲW]WXZ	YXWYWYZ	YXWYWXZ	YVW]WXZ	Y[WYWVWXZ	Y[WYŴWYZ	Y[WXW[HQUKJONK	cLTIZ	mIMLULKLQU	QMlWYWYHjocteHcjt]����������Z	mIMLULKLQU	QM]WYZ	̂WYWXHQUKJONKQJ�P	HQUPKJhNKLQU	OUk	rh{TLKKOg	rNiIkhgIP]WỲZ	]WYXWYZ	]WYXWXZ	VWXW]Z	̂WYW]Z	Y[WYŴWXHQUKJONKQJ�P	qTbgQSIIP
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HIHIJK	LILIHK	LIJILK	LIMINK	LIOK	LINMIHK	JIHILK	JIHIPK	NQIHK	NQILK	NNILK	NJINK	NJIHININRSTUVWXUSVYZ	[\W]\̂\U_	̀TZaVWTXbNNINRSTUVWXUSVYZ	cb̂WU\STZd\e	f\Ud	gbeWVWUb	RSTUVWXUSVZ	WTh	ifTbVYZ	jSVXbZLINHIkK	LINJIHK	JIHIJK	PK	NNILK	NHIHIJRSTUVWXUSVYZ	cb̂WU\STZd\e	f\Ud	ga]XSTUVWXUSVZNIHIHK	HIHIJK	LILIHK	LINMINK	LINMIHK	JIHIJK	kK	OIPIHK	OIPIlK	OINQIHK	NNIHK	NNILK	NNIJRSTUVWXUSVYZ	cb̂WU\STZd\e	f\Ud	Udb	mVXd\UbXUNINIHK	NIkK	HILILK	LINILK	LIHIHK	LIHILK	LIHIJK	LILINK	LIJIHK	LIkINK	LIlIJK	LINQK	LINNK	LINHK	LINPK	LINMK	JIHK	kIHK	PIHIHK	lK	MILINK	OIHK	OILK	OIJK	OIkK	OIlK	OIMK	OIOK	NQIHIPK	NQILK	NNILK	NHK	NLIJK	NkINILK	NkIHINRSTUVWXUSVYZ	cbeVbZbTUWU\STZLIHINK	LIHIHK	LIkK	LINHIPK	PIHIHK	MIHINK	OILILK	OIMIHRSTUVWXUSVYZ	cbZeSTZ\]\̂\U_	nSV	odSZb	pbVnSVq\Tr	Udb	sSVtLILIHK	LINMK	kILK	PINILK	PIHK	OIkINK	NQIHIMRSTUVWXUSVYZ	cbu\bf	Sn	RSTUVWXU	vSXaqbTUZLIHRSTUVWXUSVYZ	c\rdU	US	gUSe	Udb	sSVtHIHIHK	OIlRSTUVWXUSVYZ	c\rdU	US	obVq\TWUb	Udb	RSTUVWXUNJINRSTUVWXUSVYZ	ga]q\UUŴZLINQK	LINNK	LINHK	JIHIlK	kIHINK	kIHILK	OIHK	OILK	OIMIHK	OIMILK	OIOINK	OINQIHK	OINQILRSTUVWXUSVYZ	gaebV\TUbThbTULIOK	NQIHIPRSTUVWXUSVYZ	gaebVu\Z\ST	WTh	RSTZUVaXU\ST	pVSXbhaVbZNIHIHK	LILK	LIJK	LINHINQK	JIHIHK	JIHIlK	PINILK	PIHIJK	lINILK	lILIJK	lILIPK	MIHK	NQK	NHK	NJK	NkINIJRSSVh\TWU\ST	WTh	RSVVb̂WU\STNIHK	LIHINK	LILINK	LINQK	LINHIPK	PINILK	PIHINRSe\bZ	jaVT\Zdbh	Sn	vVWf\TrZ	WTh	gebX\n\XWU\STZNIkK	HILIPK	LINNRSe_V\rdUZNIkK	LINlRSVVbXU\ST	Sn	sSVtHIkK	LIlILK	OIJIHK	OIMIHK	OIMILK	OIOINK	NHINIHK	NHIHK	NHILK	NkINILINK	NkINILIHK	NkIHINRSVVb̂WU\ST	WTh	̀TUbTU	Sn	Udb	RSTUVWXU	vSXaqbTUZNIHRSZUK	vbn\T\U\ST	SnlILIJRSZUZHIkK	LIHIJK	LIlILK	LIMIHK	LINkIHK	kIJIHK	PININK	PIHILK	lILILILK	lILIJK	lILIMK	lILIOK	OINQIHK	NQILIHK	NQILIPK	NNIHK	NHINIHK	NHIHINK	NHIHIJK	NLIJK	NJRaUU\Tr	WTh	pWUXd\TrLINJK	PIHIk	vWqWrb	US	RSTZUVaXU\ST	Sn	ifTbV	SV	gbeWVWUb	RSTUVWXUSVZLINJIHK	PIHIJK	NQIHINIHK	NQIHIkK	NQIJK	NHIHIJ

vWqWrb	US	Udb	sSVtLINJIHK	OIOINK	NQIHINIHK	NQIHIkK	NQIJK	NHIHIJvWqWrbZK	R̂W\qZ	nSVLIHIJK	LINMK	PININK	MILILK	OIkINK	OIPIlK	NQILILK	NNILIHK	NNILK	NJIHIJK	NkINIlvWqWrbZ	nSV	vb̂W_PIHILK	MILILK	OIkINIPK	OIlK	NQILIHK	NJILIHvWUb	Sn	RSqqbTXbqbTU	Sn	Udb	sSVtK	vbn\T\U\ST	SnMINIHvWUb	Sn	ga]ZUWTU\Ŵ	RSqêbU\STK	vbn\T\U\ST	SnMINILvW_K	vbn\T\U\ST	SnMINIJvbX\Z\STZ	Sn	Udb	mVXd\UbXULIlIJK	JIHIPK	JIHIlK	JIHINNK	JIHINHK	JIHINLK	PILK	lILIJK	lILIOK	MINILK	MILINK	OIHK	OIJK	OIkINK	OIMIJK	OIOINK	NLIJIHK	NJIHIHK	NJIHIJK	NkINK	NkIHvbX\Z\STZ	US	s\UddŜh	RbVU\n\XWU\STOIJINK	OIkK	OIlK	NJININILvbnbXU\ub	SV	wSTXSTnSVq\Tr	sSVtK	mXXbeUWTXbK	cbxbXU\ST	WTh	RSVVbXU\ST	SnHIkK	LIkK	JIHIPK	PIHILK	OIkINK	OIkILK	OIPIPK	OIMIHK	OIOILK	OINQIJK	NHIHINvbn\T\U\STZNINK	HININK	LININK	LIkK	LINHINK	LINHIHK	LINHILK	JININK	kINK	PINIHK	lIHINK	lILINK	MINK	OINK	OIMINK	NkININvb̂W_Z	WTh	yzUbTZ\STZ	Sn	o\qbLIHK	LIlIJK	kIHILK	lIHINK	lILINK	lIJK	MILK	OIkINK	OIlK	NQILIHK	NQIJK	NJILIHK	NkINIPK	NkIHIkv\r\UŴ	vWUW	{Zb	WTh	oVWTZq\ZZ\STNIlv\ZeaUbZPILK	lILIOK	NkINK	NkIHvSXaqbTUZ	WTh	gWqêbZ	WU	Udb	g\UbLINNvVWf\TrZK	vbn\T\U\ST	SnNINIkvVWf\TrZ	WTh	gebX\n\XWU\STZK	{Zb	WTh	ifTbVZd\e	SnLINNynnbXU\ub	vWUb	Sn	̀TZaVWTXbMIHIHyqbVrbTX\bZNQIJK	NJININIHK	NkINIkyqêS_bbZK	RSTUVWXUSVYZLILIHK	LIJILK	LIMINK	LIOK	LINMIHK	JIHILK	JIHIPK	NQIHK	NQILILK	NNILK	NJINK	NJIHININy|a\eqbTUK	[W]SVK	SV	}WUbV\ŴZNINILK	NINIPK	LIJK	LIkK	LIMIHK	LIMILK	LINHK	LINLK	LINkINK	JIHIPK	JIHIlK	kIHINK	PIHINK	lILIJK	OILIHK	OILILK	OIkINILK	OINQIHK	NQIHINK	NQIHIJK	NJIHININK	NJIHINIHyzbXaU\ST	WTh	pVSrVbZZ	Sn	Udb	sSVtNINILK	NIHINK	NIHIHK	HILIJK	HILIPK	LINK	LILINK	LIJINK	LIlINK	LINQINK	LINHK	LINJK	JIHK	PIHIHK	lINILK	lILIPK	MIHK	OIkINK	OIOINK	NQIHK	NQILK	NHINK	NHIHK	NJIHK	NJILINK	NkINIJyzUbTZ\STZ	Sn	o\qbLIHIJK	LIlIJK	kIHILK	lIHINK	lILK	lIJK	OIkINK	OIlK	NQILIHK	NQIJK	NJILK	NkINIPK	NkIHIk
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HIJKLMN	OP	QIRSNTUVWXWYWZ[	VW\[	VWY]Ŵ[	YZWX[	Y_WYWYWZ[	Y_ŴWYŴHILKUR	̀OMabcNN	dNPNeUJfN	OM	gOTeOTPOMSJTh	̀OMaiHJTIK	jOSkKNUJOT	ITl	HJTIK	QIRSNTU_ŴWY[	_ŴWV[	VWmŴ[	VWY][	ŶWZ[	Y_ŴW_[	Y_W_WZHJTITeJIK	nMMIThNSNTUo[	pqTNMroŴ̂WY[	YZŴŴ[	Y_WYWYW_stgtunv	QupwxcxpgcYsOfNMTJTh	vIqYZWYsLIMITUNNo	bcNN	̀IMMITURiyIzIMlOLo	{IUNMJIKo	ITl	cL|oUITeNoY]ŴW_[	Y]WZxlNTUJPJeIUJOT	OP	cL|eOTUMIeUOMo	ITl	cLkkKJNMoXŴWYxTlNSTJPJeIUJOTZWY\[	ZWYm[	VW}Wm[	VWY]Ŵ[	Y]WZWZ[	YYWZxTPOMSIUJOT	ITl	cNMfJeNo	uN~LJMNl	OP	U�N	pqTNMŴYŴ[	̂Ŵ[	̂WZ[	ZŴŴ[	ZWŶWY]WY[	}WYWZ[	}WYW_[	}ŴWX[	VW}WY[	VWVŴ[	VWY]WZ[	Y]WZWZ[	YYŴ[	YZW_WY[	YZW_Ŵ[	Y_WYWYW_[	Y_WYW_[	YXWYW_xTJUJIK	dNeJoJOTYXŴxTJUJIK	dNeJoJOT	{IaNM[	dNPJTJUJOT	OPYWYWmxTJUJIK	dNeJoJOT	{IaNM[	dNeJoJOToY_ŴW_[	YXWYW_Ŵ[	YXŴWY[	YXŴŴ[	YXŴWZ[	YXŴW_[	YXŴWXxTJUJIK	dNeJoJOT	{IaNM[	t�UNTU	OP	nLU�OMJURY_ŴW_[	YXWYW_Ŵ[	YXŴWY[	YXŴŴ[	YXŴWZ[	YXŴW_[	YXŴWXxT�LMR	OM	dISIhN	UO	QNMoOT	OM	QMOkNMURY]ŴWm[	Y]W_xTokNeUJOToZWYWZ[	ZWZWZ[	ZW\WY[	_ŴŴ[	_ŴW}[	_ŴWV[	VW_Ŵ[	VWmWZ[	VWVŴ[	VWY]WY[	ŶŴWY[	YZW_xToUMLeUJOTo	UO	�JllNMoYWYWYxToUMLeUJOTo	UO	U�N	jOTUMIeUOMZŴW_[	ZWZWY[	ZWmWY[	XŴWY[	\[	mŴŴ[	Ŷ[	YZW_ŴxToUMLSNTUo	OP	cNMfJeN[	dNPJTJUJOT	OPYWYW\xToLMITeN}WYWY[	\WZW_[	mŴŴ[	VWZŴ[	VWmW_[	VWVWY[	VWY]Ŵ[	Y]ŴWX[	YY����������	������	��	������������	��	�����������������	������xToLMITeN[	jOTUMIeUOMro	vJI|JKJURYYWYxToLMITeN[	tPPNeUJfN	dIUN	OPmŴŴ[	Y_W_ŴxToLMITeN[	pqTNMro	vJI|JKJURYYŴxToLMITeN[	QMOkNMURY]ŴWX[	YYŴ[	YYW_[	YYWXxToLMITeN[	cUOMNl	{IUNMJIKoVWZŴ

xgc�ungjt	ngd	�pgdcYYxToLMITeN	jOSkITJNo[	jOToNTU	UO	QIMUJIK	peeLkITeRVWVWYxToLMNl	KOoo[	nl�LoUSNTU	ITl	cNUUKNSNTU	OPYYWXxTUNTU	OP	U�N	jOTUMIeU	dOeLSNTUoYŴWY[	_ŴW\[	_ŴWŶ[	_ŴWYZxTUNMNoUYZWXxTUNMkMNUIUJOTYWYWm[	YŴWZ[	YW_[	_WYWY[	XWY[	}WYŴ[	YXWYWYxTUNMkMNUIUJOTo[	̀MJUUNT_ŴWYY[	_ŴWŶ�LlhSNTU	OT	HJTIK	nqIMlYXW_ŴvI|OM	ITl	{IUNMJIKo[	t~LJkSNTUYWYWZ[	YWYW}[	ZW_[	ZWX[	ZWmŴ[	ZWmWZ[	ZWŶ[	ZWYZ[	ZWYXWY[	XŴWY[	}ŴWY[	\WZW_[	VWZŴ[	VWZWZ[	VWXWYWZ[	VWY]Ŵ[	Y]ŴWY[	Y]ŴW_[	Y_ŴWYWY[	Y_ŴWYŴvI|OM	dJokLUNomWZWYvIqo	ITl	uNhLKIUJOToYWX[	̂WZŴ[	ZŴWZ[	ZŴW_[	ZW}[	ZW\[	ZWŶWY][	ZWYZ[	VW}W_[	VWVWY[	Y]ŴŴ[	YZWY[	YZWZWY[	YZW_Ŵ[	YZWX[	Y_[	YXŴWm[	YXW_vJNToŴYŴ[	VWZWY[	VWZWZ[	VW}Wm[	VWY]Ŵ[	VWY]W_[	YXŴWmvJSJUIUJOTo[	cUIULUNo	OPŶŴWX[	YXWYŴ[	YXW_WYWYvJSJUIUJOTo	OP	vJI|JKJURZŴŴ[	ZWX[	ZWŶWY][	ZWŶWY]WY[	ZWY\[	ZWYmWY[	_ŴW}[	_ŴW\[	}ŴŴ[	VW_Ŵ[	VW}W_[	VW}W\[	VW}Wm[	Y]ŴWX[	Y]WZWZ[	YYWZ[	ŶŴWX[	YZWZWYvJSJUIUJOTo	OP	�JSNŴYŴ[	̂Ŵ[	̂WX[	ZŴŴ[	ZWY][	ZWYY[	ZWŶWX[	ZWYXWY[	_ŴW\[	XŴ[	XWZ[	XW_WY[	}ŴW_[	\WZ[	\W_[	mŴ[	VŴ[	VWZWY[	VWZWZ[	VW_WY[	VWX[	VW}[	VW\[	VWm[	VWV[	VWY][	ŶŴ[	YZW_[	Y_[	YX[	YXWYŴ[	YXWYWZ[	YXWYWX{IUNMJIKo[	yIzIMlOLoY]ŴW_[	Y]WZ{IUNMJIKo[	vI|OM[	t~LJkSNTU	ITlYWYWZ[	YWYW}[	ZW_WY[	ZWX[	ZWmŴ[	ZWmWZ[	ZWŶ[	ZWYZ[	ZWYXWY[	XŴWY[	}ŴWY[	\WZW_[	VWZŴ[	VWZWZ[	VWXWYWZ[	VWY]Ŵ[	Y]ŴWYŴ[	Y]ŴW_[	Y_ŴWYWY[	Y_ŴWYŴ{NITo[	{NU�Olo[	�Ne�TJ~LNo[	cN~LNTeNo	ITl	QMOeNlLMNo	OP	jOToUMLeUJOTZWZWY[	ZWŶWY][	_ŴŴ[	_ŴW\[	VW_Ŵ{Ne�ITJero	vJNTŴYŴ[	VWZWY[	VWZWZ[	VW}Wm[	VWY]Ŵ[	VWY]W_[	YXŴWm{NlJIUJOTmWZWY[	YXWYWZŴ[	YXŴWY[	YXŴWX[	YXŴW}[	YXWZ[	YXW_WY[	YXW_WYWY{JTOM	j�IThNo	JT	U�N	̀OMaYWYWY[	ZW_Ŵ[	ZWŶWm[	_ŴWm[	\WY[	\W_{xcjtvvngtp�c	QupwxcxpgcYZ
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HIJKLKMNOKIPQR	STLKPKOKIP	ILUVUVUHIJKLKMNOKIPQ	OI	OWT	XIPOYNMOUVUVUR	UVUVZR	ZV[R	\VUUR	]VUVZR	]VZVUR	[VZV\R	̂R	_V\VUR	̀V̂R	UaV\VZHbObNc	dTQeIPQKfKcKOghVZiIPMIPLIYjKPk	lIYmR	nMMTeONPMT	ILV̀hVhR	̀V̀V\R	UZV\iIPMIPLIYjKPk	lIYmR	dToTMOKIP	NPJ	XIYYTMOKIP	ILZV]R	ZV[R	\V[R	]VZVhR	hVZV]R	̀V[VUR	̀V_VZR	̀V̀V\R	̀VUaV]R	UZVZiIOKMTUVhR	UVhVUR	UVhVZR	ZVUVZR	ZVZVZVR	ZVZV\R	ZVZV]R	ZV[R	\VZV]R	\V\VUR	\V̂V]R	\V̂V[R	\V̀VZR	\VUZV̀R	\VUZVUaR	[VZVUR	̂V]R	_VZVZ	̀VhV_R	̀V̂R	̀VUaVUR	UaVZV_R	UaV\VZR	UUV[R	UZVZVZVUR	U\V]VUR	U\V]VZR	U]VUR	U]VZVZR	U]V]VZR	U[VUV\R	U[VUV[R	U[VUVhR	U[V]VUiIOKMT	IL	XNPMTccNOKIP	IY	pqeKYNOKIP	IL	rPQbYNPMTUUVUV]R	UUVZV\iIOKMT	IL	XcNKjQUVhVZR	ZVUVZR	\V̂V]R	̀VhV_R	UaVZV_R	U[VUV\R	U[VUV[R	U[VUVhR	U[VZV_R	U[V\VZR	U[V]VUiIOKMT	IL	sTQOKPk	NPJ	rPQeTMOKIPQU\V]VUR	U\V]VZtfQTYuNOKIPQR	XIPOYNMOIYvQ\VZR	\V̂V]tMMbeNPMgZV\VUR	̀VhVhR	̀V_tYJTYQR	lYKOOTPUVUVUR	ZV]R	\V̀VZR	̂R	_VZVZR	UUV[R	UZVUR	UZVZVZVUR	U\V]VZR	U]V\VUtlipdZtwPTYR	STLKPKOKIP	ILZVUVUtwPTYR	puKJTPMT	IL	xKPNPMKNc	nYYNPkTjTPOQyzyR	U\VZVZR	U]VUVUV]twPTYR	rPLIYjNOKIP	NPJ	{TYuKMTQ	dT|bKYTJ	IL	OWTZVUVZR	ZVZR	ZV\R	\VZVZR	\VUZVUaR	hVUV\R	hVUV]R	hVZV[R	V̀\VZR	̀VhVUR	̀VhV]R	̀V̀VZR	̀VUaV\R	UaV\V\R	UUVZR	U\V]VUR	U\V]VZR	U]VUVUV]R	U]VUV]R	U[VUV]twPTYvQ	nbOWIYKOgUV[R	ZVUVUR	ZV\V\ZV]R	ZV[R	\V]VZR	\V_VUR	\VUZVUaR	\VU]VZR	]VUVZR	]VZV]R	]VZV̀R	[VZVUR	[VZV]R	[V]VUR	hVUR	hV\R	̂VZVUR	V̂\VUR	_VZVZR	_V\VUR	̀V\VZR	̀V[VUR	̀VhV]R	̀V̀VUR	̀VUaVZR	UaV\VZR	UUV]R	UUV[R	UZVZVZR	UZV\R	U\VZVZR	U]V\R	U]V]R	U[VZV̂twPTYvQ	rPQbYNPMTUUVZtwPTYvQ	dTcNOKIPQWKe	wKOW	{bfMIPOYNMOIYQUVUVZR	[VZR	[V\R	[V]R	̀VhV]R	̀VUaVZR	U]VZVZtwPTYvQ	dKkWO	OI	XNYYg	tbO	OWT	lIYmZV[R	U]VZVZtwPTYvQ	dKkWO	OI	XcTNP	}ehV\twPTYvQ	dKkWO	OI	~TYLIYj	XIPQOYbMOKIP	NPJ	OI	nwNYJ	

{TeNYNOT	XIPOYNMOQhVUtwPTYvQ	dKkWO	OI	{OIe	OWT	lIYmZV]twPTYvQ	dKkWO	OI	{bQeTPJ	OWT	lIYmU]V\twPTYvQ	dKkWO	OI	sTYjKPNOT	OWT	XIPOYNMOU]VZR	U]V]twPTYQWKe	NPJ	}QT	IL	SYNwKPkQR	{eTMKLKMNOKIPQ	NPJ	tOWTY	rPQOYbjTPOQ	IL	{TYuKMTUVUVUR	UVUVhR	UVUV̂R	UV[R	ZV\VhR	\VZVZR	\VUUR	\VÛR	]VZVUZR	[V\~NYOKNc	tMMbeNPMg	IY	}QTV̀hVhR	̀V̀~NOMWKPkR	XbOOKPk	NPJ\VU]R	hVZV[~NOTPOQ\VÛ~NgjTPOR	neecKMNOKIPQ	LIY]VZV[R	̂V\V̀R	̀VZR	̀V\R	̀V]R	̀V[R	̀VhV\R	̀V̂R	̀V_V[R	̀VUaVUR	U]VZV\R	U]VZV]R	U]V]V\~NgjTPOR	XTYOKLKMNOTQ	LIY]VZV[R	]VZV̀R	̀V\V\R	̀V]R	̀V[R	̀VhVUR	̀VhVhR	̀V̂R	̀VUaVUR	V̀UaV\R	U]VUVUV\R	U]VZV]~NgjTPOR	xNKcbYT	ILV̀[VUV\R	̀V̂R	̀VUaVZR	U\V[R	U]VUVUV\R	U]VZVUVZ~NgjTPOR	xKPNc]VZVUR	]VZV̀R	̀VUaR	UZV\R	U]VZV]R	U]V]V\~NgjTPO	�IPJR	~TYLIYjNPMT	�IPJ	NPJV̂\V]V]R	̀VhV̂R	̀VUaV\R	UUVUVZ~NgjTPOQR	~YIkYTQQV̀\R	̀VhR	̀V_V[R	̀VUaV\R	U]VZV\R	U[VUV]~n�Hpis{	niS	XtH~�psrti~̀NgjTPOQ	OI	{bfMIPOYNMOIYQ[V]VZR	̀V[VUV\R	̀VhVZR	̀VhV\R	̀VhV]R	̀VhV̂R	U]VZVUVZ~X�UaV\VU~TYLIYjNPMT	�IPJ	NPJ	~NgjTPO	�IPJV̂\V]V]R	̀VhV̂R	̀VUaV\R	UUVUVZ~TYjKOQR	xTTQR	iIOKMTQ	NPJ	XIjecKNPMT	wKOW	�NwQZV\VUR	\V̂R	\VU\R	̂V\V]V]R	UaVZVZ~pd{ti{	niS	~dt~pds�R	~dtspXsrti	txUa~IcgMWcIYKPNOTJ	�KeWTPgcUaV\VU~YIJbMO	SNONR	STLKPKOKIP	IL\VUZVZ~YIJbMO	SNON	NPJ	{NjecTQR	{WIe	SYNwKPkQ\VUUR	\VUZR	]VZV̂~YIkYTQQ	NPJ	XIjecTOKIP]VZVZR	_VZR	̀V_R	̀V̀VUR	U]VUV]R	U[VUV]~YIkYTQQ	~NgjTPOQV̀\R	̀VhR	̀V_V[R	̀VUaV\R	U]VZV\R	U[VUV]~YIoTMOR	STLKPKOKIP	ILUVUV]~YIoTMO	dTeYTQTPONOKuTQ
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HIJIKLMNOPQNRS	TUVWNXUYQKLIJIZ[	KKIJMNOPOVX\	]Q̂W_NQ̀QURVKIKIKM]abcdbTae	af	Mc]gaeg	hei	M]aMc]bjKL]QkW\XR_OUV	XUl	mXnVKIZ[	JIoIJ[	oIJIo[	oIp[	oIq[	oIKJIKL[	oIKo[	rIpIH[	rIrIK[	KLIJIJ[	KoIK[	KoIo[	KoIHIK[	KoIHIJ[	KoIZ[	KH[	KZIJIs[	KZIH]QtQYR_OU	Ou	vONwHIJIp[	KJIJIK]Q\QXVQV	XUl	vX_xQNV	Ou	m_QUVrIoIK[	rIKLIJ]QPNQVQURXR_OUVoIJIK[	oIZ[	oIKJIp[	sIJIK[	rIoIo[	rIHIJ[	rIZIK[	rIKLIK]QPNQVQURXR_xQVJIKIK[	oIKIK[	oIr[	HIKIK[	HIJIKL[	KoIJIK]QVPOUV_y_\_RS	uON	bzOVQ	MQNuOǸ_Uk	RzQ	vONwoIoIJ[	oIKs[	HIJIJ[	HIJIo[	ZIo[	pIKIo[	pIJ[	pIo[	rIZIK[	KL]QRX_UXkQrIoIK[	rIpIJ[	rIsIZ[	rIrIK[	rIKLIJ[	rIKLIo]Qx_Qn	Ou	dOURNXYR	iOYẀ QURV	XUl	f_Q\l	dOUl_R_OUV	yS	dOURNXYRONoIJ[	oIKJIq[	pIKIo]Qx_Qn	Ou	dOURNXYRON{V	gWỳ _RRX\V	yS	anUQN	XUl	hNYz_RQYRoIKLIK[	oIKLIJ[	oIKK[	oIKJ[	HIJ[	ZIJ[	pIKIo[	rIJ[	rIsIJ]Qx_Qn	Ou	gzOP	iNXn_UkV[	MNOlWYR	iXRX	XUl	gX̀P\QV	yS	dOURNXYRONoIKJ]_kzRV	XUl	]Q̀Ql_QVKIKIJ[	JIH[	JIZ[	oIZ[	oIqIH[	oIKZIJ[	HIJIp[	ZIo[	ZIH[	pIK[	pIo[	qIoIK[	sIo[	rIZIK[	rIq[	KLIJIZ[	KLIo[	KJIJIK[	KJIJIJ[	KJIJIH[	KoIo[	KH[	KZIH]OSX\R_QV[	MXRQURV	XUl	dOPSN_kzRVoIKq]W\QV	XUl	eOR_YQV	uON	hNy_RNXR_OUKZIHIKgXuQRS	Ou	MQNVOUV	XUl	MNOPQNRSKLIJ[	KLIHgXuQRS	MNQYXWR_OUV	XUl	MNOkNX̀VoIoIK[	HIJIJ[	HIJIq[	ZIo[	KLIK[	KLIJ[	KLIHgX̀P\QV[	iQu_U_R_OU	OuoIKJIogX̀P\QV[	gzOP	iNXn_UkV[	MNOlWYR	iXRX	XUloIKK[	oIKJ[	HIJIqgX̀P\QV	XR	RzQ	g_RQ[	iOYẀ QURV	XUloIKKgYzQlW\Q	Ou	|X\WQVrIJ[	rIoIKgYzQlW\QV[	dOUVRNWYR_OUoIKL[	oIKJIK[	oIKJIJ[	pIKIo[	KZIKIpIJgQPXNXRQ	dOURNXYRV	XUl	dOURNXYRONVKIKIH[	oIKJIZ[	oIKHIJ[	HIJIH[	HIJIq[	p[	sIoIK[	KJIKIJgQPXNXRQ	dOURNXYRONV[	iQu_U_R_OU	Ou

pIKIKgzOP	iNXn_UkV[	iQu_U_R_OU	OuoIKJIKgzOP	iNXn_UkV[	MNOlWYR	iXRX	XUl	gX̀P\QVoIKK[	oIKJ[	HIJIqg_RQ[	}VQ	OuoIKo[	pIKIK[	pIJIKg_RQ	TUVPQYR_OUVoIJIJ[	oIoIo[	oIqIK[	oIqIH[	HIJ[	rIrIJ[	rIHIJ[	rIKLIK[	KoIHg_RQ	|_V_RV[	hNYz_RQYR{VoIqIH[	HIJIJ[	HIJIr[	rIHIJ[	rIZIK[	rIrIJ[	rIKLIK[	KoIHgPQY_X\	TUVPQYR_OUV	XUl	bQVR_UkHIJIp[	KJIJIK[	KoIHgPQY_u_YXR_OUV[	iQu_U_R_OU	OuKIKIpgPQY_u_YXR_OUVKIKIK[	KIKIp[	KIJIJ[	KIZ[	oIKJIKL[	oIKq[	HIJIKHgRXRWRQ	Ou	m_̀_RXR_OUVKZIKIJ[	KZIHIKIKgROPP_Uk	RzQ	vONwJIJIJ[	JIH[	rIq[	KLIo[	KHIKgRONQl	~XRQN_X\VpIJIK[	rIoIJ[	KLIJIKIJ[	KLIJIHgWyYOURNXYRON[	iQu_U_R_OU	OuZIKIKg}�daeb]hdba]gZgWyYOURNXYRONV[	vONw	ySKIJIJ[	oIoIJ[	oIKJIK[	oIKs[	HIJIo[	ZIJIo[	ZIo[	ZIH[	rIoIKIJ[	rIpIqgWyYOURNXYRWX\	]Q\XR_OUVZIo[	ZIH[	rIoIKIJ[	rIp[	rIKL[	KLIJIK[	KHIK[	KHIJIKgWỳ _RRX\VoIKL[	oIKK[	oIKJ[	HIJIq[	ZIJIK[	ZIJIo[	qIoIH[	rIJ[	rIo[	rIs[	rIrIK[	rIKLIJ[	rIKLIogWỳ _RRX\	gYzQlW\QoIKLIJ[	oIKJIZ[	HIJIqgWyNOkXR_OU[	vX_xQNV	OupIKIK[	KKIogWyVRXUYQV[	�X�XNlOWVKLIogWyVRXUR_X\	dÒ P\QR_OUHIJIr[	sIKIK[	sIKIo[	sIJIo[	rIHIJ[	rIs[	rIrIK[	rIKLIo[	KJIJ[	KZIKIJgWyVRXUR_X\	dÒ P\QR_OU[	iQu_U_R_OU	OurIsIKgWyVR_RWR_OU	Ou	gWyYOURNXYRONVZIJIo[	ZIJIHgWyVR_RWR_OU	Ou	hNYz_RQYRJIoIogWyVR_RWR_OUV	Ou	~XRQN_X\VoIHIJ[	oIZ[	qIoIsgWy�VWyYOURNXYRON[	iQu_U_R_OU	OuZIKIJgWyVWNuXYQ	dOUl_R_OUVoIqIHgWYYQVVONV	XUl	hVV_kUV
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HIJKLMNOPQRSORTORSIJUV	HWJKJXLMNOPYQZQ[R	\RT	][RZSPM̂SQ[R	_P[̂OTMPOZHJKJKV	IJIV	IJ̀V	IJHKJHWV	̀JKJKV	̀JKJaV	XJHJIV	XJKJ̀V	aJHJIV	aJIJ̀V	bJKV	bJIJHV	UJ̀JKV	HWV	HKV	H̀V	HcJHJ̀LMNNdQOPZHJcV	IJHKJHV	̀JKJ̀V	̀JKJXV	cJKJHV	UJIV	UJ̀JKV	UJcJ̀V	UJXV	UJHWJcV	H̀JKJHLMPOSecJ̀JHJKV	UJXJbV	UJbJcV	UJHWJKV	UJHWJIV	HHJHJKV	H̀JKJKV	HcJKJaLMPOSeV	][RZORS	[fUJbJcV	UJHWJKV	UJHWJILMPYOeZHJHJaV	KJIJ̀LMZNORZQ[R	ge	ShO	ijROP	f[P	][RYORQOR̂OH̀JILMZNORZQ[R	[f	ShO	k[PlIJaJcV	cJ̀JKV	H̀JILMZNORZQ[R	[P	mOPnQR\SQ[R	[f	ShO	][RSP\̂ScJ̀JHJHV	H̀m\oOZIJXV	IJbJKJHV	aJIJ̀J̀mOPnQR\SQ[R	ge	ShO	][RSP\̂S[PH̀JHV	HcJHJamOPnQR\SQ[R	ge	ShO	ijROP	f[P	]\MZOcJ̀JHJHV	H̀JKV	HcJHJamOPnQR\SQ[R	ge	ShO	ijROP	f[P	][RYORQOR̂OH̀J̀mOPnQR\SQ[R	[f	ShO	pP̂hQSÔSKJIJImOPnQR\SQ[R	[f	ShO	][RSP\̂S[P	qnNd[enORSH̀JKJKmqrstupmtiu	ir	LvL_quLtiu	iw	mxq	]iumrp]mH̀mOZSZ	\RT	tRZNÔSQ[RZIJHJIV	IJIJIV	IJaJHV	̀JKJKV	̀JKJXV	̀JKJUV	UJ̀JKV	UJbJIV	UJUJKV	UJHWJHV	HWJIJKV	HKJKJHV	HIJ̀mtsqbmQnOV	yOd\eZ	\RT	qoSORZQ[RZ	[fIJKJ̀V	IJaJ̀V	cJKJIV	aJKJHV	aJIJHV	aJ̀V	bJIV	UJcJHV	UJaV	HWJIJKV	HWJ̀V	H̀JIJKV	HcJHJXV	HcJKJcmQnO	zQnQSZ

KJHJKV	KJKV	KJcV	IJKJKV	IJHWV	IJHHV	IJHKJcV	IJHcJHV	̀JKV	cJKV	cJIV	cJ̀V	XJKJ̀V	aJIV	aJ̀V	bJKV	UJKV	UJIJHV	UJIJIV	UJ̀JHV	UJcV	UJXV	UJaV	UJbV	UJUV	UJHWV	HKJKV	HIJ̀V	H̀V	HcJHJKV	HcJHJIV	HcJ̀mQnO	zQnQSZ	[R	]d\QnZIJaJ̀V	HWJKJbV	HcJHJKV	HcJHJImQSdO	S[	k[PlUJIJKV	UJIJIvu]i{qrtu|	puy	]irrq]mtiu	iw	kir}HKvR̂[YOPQR~	[f	k[PlHKJHvRf[POZOOR	][RTQSQ[RZV	][R̂O\dOT	[P	vRlR[jRIJaJ̀V	bJIJHV	HWJIvRQS	_PQ̂OZaJIJIJKV	UJHJKvZO	[f	y[̂MnORSZHJHJHV	HJcV	KJIJXV	IJHKJXV	cJIvZO	[f	LQSOIJHIV	XJHJHV	XJKJH{\dMOZV	L̂hOTMdO	[fUJKV	UJIJHk\QYOP	[f	]d\QnZ	ge	ShO	pP̂hQSÔSHIJIJKk\QYOP	[f	]d\QnZ	ge	ShO	][RSP\̂S[PUJHWJcV	HIJIJKV	HcJHJak\QYOP	[f	]d\QnZ	ge	ShO	ijROPUJUJIV	UJHWJIV	UJHWJ̀V	HKJKJKJHV	HIJIJKV	H̀JKJ̀V	HcJHJak\QYOP	[f	][RZO�MORSQ\d	y\n\~OZH̀JKJ̀V	HcJHJak\QYOP	[f	zQORZUJIV	UJHWJKV	UJHWJ̀k\QYOPZ	[f	LMgP[~\SQ[RXJHJHV	HHJIk\PP\RSeIJcV	̀JKJUV	UJIJIV	UJbJ̀V	UJUJHV	UJHWJKV	UJHWJ̀V	HKJKJKV	HcJHJKkO\ShOP	yOd\eZbJIV	HcJHJXJKk[PlV	yOfQRQSQ[R	[fHJHJIkPQSSOR	][RZORSHJcJKV	IJ̀JKV	IJaJ̀V	IJHKJbV	IJH̀JKV	̀JHJKV	UJIJKV	UJHWJIV	HIJKV	HIJIJKV	HcJ̀J̀JKkPQSSOR	tRSOPNPOS\SQ[RZJ̀KJHHV	̀JKJHKkPQSSOR	iPTOPZHJHJHV	KJ̀V	IJUV	aV	bJKJKV	HKJHV	HKJKV	HIJ̀JKV	H̀JIJH
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IJKLMNO	P			QOROJIN	SJTULVLTRVW	PXP	YZ[\]	̂_̀\a\b\ca[W	PXPXP	Kd_	McabeZ]b	̂c]fg_ab[hij	klmnopqn	rlqstjmnu	poj	jmstjopnjv	wm	nij	xyojjtjmn	zjn{jjm	nij	|{mjo	pmv	klmnopqnlo	}ijojwmp~njo	nij	xyojjtjmn�	pmv	qlmuwun	l~	nij	xyojjtjmn�	klmvwnwlmu	l~	nij	klmnopqn	}�jmjop��	�s���jtjmnpo�	pmv	lnijo	klmvwnwlmu��	rop{wmyu�	��jqw~wqpnwlmu�	xvvjmvp	wuusjv	�owlo	nl	j�jqsnwlm	l~	nij	klmnopqn�	lnijo	vlqstjmnu	�wunjv	wm	nij	xyojjtjmn�	pmv	�lvw~wqpnwlmu	wuusjv	p~njo	j�jqsnwlm	l~	nij	klmnopqn�	x	�lvw~wqpnwlm	wu	}��	p	{ownnjm	ptjmvtjmn	nl	nij	klmnopqn	uwymjv	z�	zlni	�ponwju�	}��	p	kipmyj	|ovjo�	}��	p	klmunosqnwlm	kipmyj	rwojqnw�j�	lo	}��	p	{ownnjm	lovjo	~lo	p	twmlo	qipmyj	wm	nij	�lo�	wuusjv	z�	nij	xoqiwnjqn�	�m�juu	u�jqw~wqp���	jmstjopnjv	wm	nij	xyojjtjmn�	nij	klmnopqn	rlqstjmnu	vl	mln	wmq�svj	nij	pv�jonwujtjmn	lo	wm�wnpnwlm	nl	zwv�	�munosqnwlmu	nl	�wvvjou�	upt��j	~lotu�	lnijo	wm~lotpnwlm	~somwuijv	z�	nij	|{mjo	wm	pmnwqw�pnwlm	l~	ojqjw�wmy	zwvu	lo	�ol�lup�u�	nij	klmnopqnlo�u	zwv	lo	�ol�lup��	lo	�lonwlmu	l~	xvvjmvp	oj�pnwmy	nl	zwvvwmy	lo	�ol�lup�	oj�swojtjmnu�W	PXPX�	Kd_	McabeZ]bhij	klmnopqn	rlqstjmnu	~lot	nij	klmnopqn	~lo	klmunosqnwlm�	hij	klmnopqn	oj�ojujmnu	nij	jmnwoj	pmv	wmnjyopnjv	pyojjtjmn	zjn{jjm	nij	�ponwju	ijojnl	pmv	us�joujvju	�owlo	mjylnwpnwlmu�	oj�ojujmnpnwlmu�	lo	pyojjtjmnu�	jwnijo	{ownnjm	lo	lop��	hij	klmnopqn	tp�	zj	ptjmvjv	lo	tlvw~wjv	lm��	z�	p	�lvw~wqpnwlm�	hij	klmnopqn	rlqstjmnu	uip��	mln	zj	qlmunosjv	nl	qojpnj	p	qlmnopqnsp�	oj�pnwlmuiw�	l~	pm�	�wmv	}��	zjn{jjm	nij	klmnopqnlo	pmv	nij	xoqiwnjqn	lo	nij	xoqiwnjqn�u	qlmus�npmnu�	}��	zjn{jjm	nij	|{mjo	pmv	p	�szqlmnopqnlo	lo	p	�sz�uszqlmnopqnlo�	}��	zjn{jjm	nij	|{mjo	pmv	nij	xoqiwnjqn	lo	nij	xoqiwnjqn�u	qlmus�npmnu�	lo	}��	zjn{jjm	pm�	�joulmu	lo	jmnwnwju	lnijo	nipm	nij	|{mjo	pmv	nij	klmnopqnlo�	hij	xoqiwnjqn	uip���	il{j�jo�	zj	jmnwn�jv	nl	�jo~lotpmqj	pmv	jm~loqjtjmn	l~	lz�wypnwlmu	smvjo	nij	klmnopqn	wmnjmvjv	nl	~pqw�wnpnj	�jo~lotpmqj	l~	nij	xoqiwnjqn�u	vsnwju�W	PXPX�	Kd_	�ce�hij	njot	��lo��	tjpmu	nij	qlmunosqnwlm	pmv	ujo�wqju	oj�swojv	z�	nij	klmnopqn	rlqstjmnu�	{ijnijo	qlt��jnjv	lo	�ponwp���	qlt��jnjv�	pmv	wmq�svju	p��	lnijo	�pzlo�	tpnjowp�u�	j�sw�tjmn�	pmv	ujo�wqju	�ol�wvjv	lo	nl	zj	�ol�wvjv	z�	nij	klmnopqnlo	nl	~s�~w��	nij	klmnopqnlo�u	lz�wypnwlmu�	hij	�lo�	tp�	qlmunwnsnj	nij	{il�j	lo	p	�pon	l~	nij	�ol�jqn�W	PXPX�	Kd_	Sec�_]bhij	�ol�jqn	wu	nij	nlnp�	qlmunosqnwlm	l~	{iwqi	nij	�lo�	�jo~lotjv	smvjo	nij	klmnopqn	rlqstjmnu	tp�	zj	nij	{il�j	lo	p	�pon	pmv	{iwqi	tp�	wmq�svj	qlmunosqnwlm	z�	nij	|{mjo	pmv	z�	�j�popnj	klmnopqnlou�W	PXPX 	Kd_	̂eZ¡\a¢[hij	rop{wmyu	poj	nij	yop�iwq	pmv	�wqnlowp�	�lonwlmu	l~	nij	klmnopqn	rlqstjmnu	uil{wmy	nij	vjuwym�	�lqpnwlm	pmv	vwtjmuwlmu	l~	nij	�lo��	yjmjop���	wmq�svwmy	��pmu�	j�j�pnwlmu�	ujqnwlmu�	vjnpw�u�	uqijvs�ju�	pmv	vwpyoptu�W	PXPX£	Kd_	V¤_]\̀\]Zb\ca[hij	��jqw~wqpnwlmu	poj	nipn	�lonwlm	l~	nij	klmnopqn	rlqstjmnu	qlmuwunwmy	l~	nij	{ownnjm	oj�swojtjmnu	~lo	tpnjowp�u�	j�sw�tjmn�	u�unjtu�	unpmvpovu	pmv	{lo�tpmuiw�	~lo	nij	�lo��	pmv	�jo~lotpmqj	l~	oj�pnjv	ujo�wqju�W	PXPX¥	La[befg_ab[	c̀	V_e¦\]_�munostjmnu	l~	�jo�wqj	poj	oj�ojujmnpnwlmu�	wm	pm�	tjvwst	l~	j��ojuuwlm	ml{	�ml{m	lo	�pnjo	vj�j�l�jv�	l~	nij	npmywz�j	pmv	wmnpmywz�j	qojpnw�j	{lo�	�jo~lotjv	z�	nij	xoqiwnjqn	pmv	nij	xoqiwnjqn�u	qlmus�npmnu	smvjo	nijwo	oju�jqnw�j	�ol~juuwlmp�	ujo�wqju	pyojjtjmnu�	�munostjmnu	l~	�jo�wqj	tp�	wmq�svj�	{wnilsn	�wtwnpnwlm�	unsvwju�	uso�j�u�	tlvj�u�	u�jnqiju�	vop{wmyu�	u�jqw~wqpnwlmu�	pmv	lnijo	uwtw�po	tpnjowp�u�W	PXPX§	La\b\Z̈	̂_]\[\ca	©Z�_ehij	�mwnwp�	rjqwuwlm	�p�jo	wu	nij	�joulm	wvjmnw~wjv	wm	nij	xyojjtjmn	nl	ojmvjo	wmwnwp�	vjqwuwlmu	lm	k�pwtu	wm	pqqlovpmqj	{wni	�jqnwlm	�ª���	hij	�mwnwp�	rjqwuwlm	�p�jo	uip��	mln	uil{	�ponwp�wn�	nl	nij	|{mjo	lo	klmnopqnlo	pmv	uip��	mln	zj	�wpz�j	~lo	ojus�nu	l~	wmnjo�ojnpnwlmu	lo	vjqwuwlmu	ojmvjojv	wm	yllv	~pwni�W	PX�	Mcee_̈Zb\ca	Za«	Lab_ab	c̀	bd_	McabeZ]b	̂c]fg_ab[W	PX�XP	hij	wmnjmn	l~	nij	klmnopqn	rlqstjmnu	wu	nl	wmq�svj	p��	wnjtu	mjqjuupo�	~lo	nij	�ol�jo	j�jqsnwlm	pmv	qlt��jnwlm	l~	nij	�lo�	z�	nij	klmnopqnlo�	hij	klmnopqn	rlqstjmnu	poj	qlt��jtjmnpo��	pmv	{ipn	wu	oj�swojv	z�	lmj	uip��	zj	pu	zwmvwmy	pu	w~	oj�swojv	z�	p��¬	�jo~lotpmqj	z�	nij	klmnopqnlo	uip��	zj	oj�swojv	lm��	nl	nij	j�njmn	
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HIJKLKMNJM	OLMP	MPN	QIJMRSHM	TIHUVNJMK	SJW	RNSKIJSXYZ	LJ[NRSXYN	[RIV	MPNV	SK	XNLJ\	JNHNKKSRZ	MI	]RIWUHN	MPN	LJWLHSMNW	RNKUYMK̂_	̀abàà	cPN	LJdSYLWLMZ	I[	SJZ	]RIdLKLIJ	I[	MPN	QIJMRSHM	TIHUVNJMK	KPSYY	JIM	LJdSYLWSMN	MPN	QIJMRSHM	IR	LMK	RNVSLJLJ\	]RIdLKLIJK̂	e[	LM	LK	WNMNRVLJNW	MPSM	SJZ	]RIdLKLIJ	I[	MPN	QIJMRSHM	TIHUVNJMK	dLIYSMNK	SJZ	YSOf	IR	LK	IMPNROLKN	LJdSYLW	IR	UJNJ[IRHNSXYNf	MPNJ	MPSM	]RIdLKLIJ	KPSYY	XN	RNdLKNW	MI	MPN	NgMNJM	JNHNKKSRZ	MI	VShN	MPSM	]RIdLKLIJ	YN\SY	SJW	NJ[IRHNSXYN̂	eJ	KUHP	HSKN	MPN	QIJMRSHM	TIHUVNJMK	KPSYY	XN	HIJKMRUNWf	MI	MPN	[UYYNKM	NgMNJM	]NRVLMMNW	XZ	YSOf	MI	\LdN	N[[NHM	MI	MPN	]SRMLNKi	LJMNJMLIJK	SJW	]UR]IKNK	LJ	NgNHUMLJ\	MPN	QIJMRSHM̂_	̀abab	jR\SJLkSMLIJ	I[	MPN	l]NHL[LHSMLIJK	LJMI	WLdLKLIJKf	KNHMLIJK	SJW	SRMLHYNKf	SJW	SRRSJ\NVNJM	I[	TRSOLJ\K	KPSYY	JIM	HIJMRIY	MPN	QIJMRSHMIR	LJ	WLdLWLJ\	MPN	mIRh	SVIJ\	lUXHIJMRSHMIRK	IR	LJ	NKMSXYLKPLJ\	MPN	NgMNJM	I[	mIRh	MI	XN	]NR[IRVNW	XZ	SJZ	MRSWN̂_	̀aban	oJYNKK	IMPNROLKN	KMSMNW	LJ	MPN	QIJMRSHM	TIHUVNJMKf	OIRWK	MPSM	PSdN	ONYYphJIOJ	MNHPJLHSY	IR	HIJKMRUHMLIJ	LJWUKMRZ	VNSJLJ\K	SRN	UKNW	LJ	MPN	QIJMRSHM	TIHUVNJMK	LJ	SHHIRWSJHN	OLMP	KUHP	RNHI\JLkNW	VNSJLJ\K̂_	̀an	qrsturvtwrutxycNRVK	HS]LMSYLkNW	LJ	MPNKN	zNJNRSY	QIJWLMLIJK	LJHYUWN	MPIKN	MPSM	SRN	{|}	K]NHL[LHSYYZ	WN[LJNWf	{~}	MPN	MLMYNK	I[	JUVXNRNW	SRMLHYNKf	IR	{�}	MPN	MLMYNK	I[	IMPNR	WIHUVNJMK	]UXYLKPNW	XZ	MPN	�VNRLHSJ	eJKMLMUMN	I[	�RHPLMNHMK̂_	̀a�	�yu��s��urutxyeJ	MPN	LJMNRNKM	I[	XRNdLMZ	MPN	QIJMRSHM	TIHUVNJMK	[RN�UNJMYZ	IVLM	VIWL[ZLJ\	OIRWK	KUHP	SK	�SYY�	SJW	�SJZ�	SJW	SRMLHYNK	KUHP	SK	�MPN�	SJW	�SJf�	XUM	MPN	[SHM	MPSM	S	VIWL[LNR	IR	SJ	SRMLHYN	LK	SXKNJM	[RIV	IJN	KMSMNVNJM	SJW	S]]NSRK	LJ	SJIMPNR	LK	JIM	LJMNJWNW	MI	S[[NHM	MPN	LJMNR]RNMSMLIJ	I[	NLMPNR	KMSMNVNJM̂_	̀a�	��y����ts	ry�	���	x�	��r�ty���	�s��t�t�rutxy��	ry�	�u���	�y�u����yu�	x�	����t��_	̀a�à	cPN	�RHPLMNHM	SJW	MPN	�RHPLMNHMiK	HIJKUYMSJMK	KPSYY	XN	WNNVNW	MPN	SUMPIRK	SJW	IOJNRK	I[	MPNLR	RNK]NHMLdN	eJKMRUVNJMK	I[	lNRdLHNf	LJHYUWLJ\	MPN	TRSOLJ\K	SJW	l]NHL[LHSMLIJKf	SJW	RNMSLJ	SYY	HIVVIJ	YSOf	KMSMUMIRZf	SJW	IMPNR	RNKNRdNW	RL\PMK	LJ	MPNLR	eJKMRUVNJMK	I[	lNRdLHNf	LJHYUWLJ\	HI]ZRL\PMK̂	cPN	QIJMRSHMIRf	lUXHIJMRSHMIRKf	lUXpKUXHIJMRSHMIRKf	SJW	KU]]YLNRK	KPSYY	JIM	IOJ	IR	HYSLV	S	HI]ZRL\PM	LJ	MPN	eJKMRUVNJMK	I[	lNRdLHN̂	lUXVLMMSY	IR	WLKMRLXUMLIJ	MI	VNNM	I[[LHLSY	RN\UYSMIRZ	RN�ULRNVNJMK	IR	[IR	IMPNR	]UR]IKNK	LJ	HIJJNHMLIJ	OLMP	MPN	�RI�NHM	LK	JIM	MI	XN	HIJKMRUNW	SK	]UXYLHSMLIJ	LJ	WNRI\SMLIJ	I[	MPN	�RHPLMNHMiK	IR	�RHPLMNHMiK	HIJKUYMSJMKi	RNKNRdNW	RL\PMK̂_	̀a�ab	cPN	QIJMRSHMIRf	lUXHIJMRSHMIRKf	lUXpKUXHIJMRSHMIRKf	SJW	KU]]YLNRK	SRN	SUMPIRLkNW	MI	UKN	SJW	RN]RIWUHN	MPN	eJKMRUVNJMK	I[	lNRdLHN	]RIdLWNW	MI	MPNVf	KUX�NHM	MI	SJZ	]RIMIHIYK	NKMSXYLKPNW	]URKUSJM	MI	lNHMLIJK	|̂�	SJW	|̂�f	KIYNYZ	SJW	NgHYUKLdNYZ	[IR	NgNHUMLIJ	I[	MPN	mIRĥ	�YY	HI]LNK	VSWN	UJWNR	MPLK	SUMPIRLkSMLIJ	KPSYY	XNSR	MPN	HI]ZRL\PM	JIMLHNf	L[	SJZf	KPIOJ	IJ	MPN	eJKMRUVNJMK	I[	lNRdLHN̂	cPN	QIJMRSHMIRf	lUXHIJMRSHMIRKf	lUXpKUXHIJMRSHMIRKf	SJW	KU]]YLNRK	VSZ	JIM	UKN	MPN	eJKMRUVNJMK	I[	lNRdLHN	IJ	IMPNR	]RI�NHMK	IR	[IR	SWWLMLIJK	MI	MPN	�RI�NHM	IUMKLWN	MPN	KHI]N	I[	MPN	mIRh	OLMPIUM	MPN	K]NHL[LH	ORLMMNJ	HIJKNJM	I[	MPN	jOJNRf	�RHPLMNHMf	SJW	MPN	�RHPLMNHMiK	HIJKUYMSJMK̂_	̀a�	�xut��_	̀a�à	�gHN]M	SK	IMPNROLKN	]RIdLWNW	LJ	lNHMLIJ	|̂�̂~f	OPNRN	MPN	QIJMRSHM	TIHUVNJMK	RN�ULRN	IJN	]SRMZ	MI	JIML[Z	IR	\LdN	JIMLHN	MI	MPN	IMPNR	]SRMZf	KUHP	JIMLHN	KPSYY	XN	]RIdLWNW	LJ	ORLMLJ\	MI	MPN	WNKL\JSMNW	RN]RNKNJMSMLdN	I[	MPN	]SRMZ	MI	OPIV	MPN	JIMLHN	LK	SWWRNKKNW	SJW	KPSYY	XN	WNNVNW	MI	PSdN	XNNJ	WUYZ	KNRdNW	L[	WNYLdNRNW	LJ	]NRKIJf	XZ	VSLYf	XZ	HIURLNRf	IR	XZ	NYNHMRIJLH	MRSJKVLKKLIJ	L[	S	VNMPIW	[IR	NYNHMRIJLH	MRSJKVLKKLIJ	LK	KNM	[IRMP	LJ	MPN	�\RNNVNJM̂_	̀a�ab	 IMLHN	I[	QYSLVK	SK	]RIdLWNW	LJ	lNHMLIJ	|¡̂|̂�	KPSYY	XN	]RIdLWNW	LJ	ORLMLJ\	SJW	KPSYY	XN	WNNVNW	MI	PSdN	XNNJ	WUYZ	KNRdNW	IJYZ	L[	WNYLdNRNW	MI	MPN	WNKL\JSMNW	RN]RNKNJMSMLdN	I[	MPN	]SRMZ	MI	OPIV	MPN	JIMLHN	LK	SWWRNKKNW	XZ	HNRML[LNW	IR	RN\LKMNRNW	VSLYf	IR	XZ	HIURLNR	]RIdLWLJ\	]RII[	I[	WNYLdNRẐ_	̀a¢	�t�turv	�rur	���	ry�	£�ry��t��txycPN	]SRMLNK	KPSYY	S\RNN	U]IJ	]RIMIHIYK	\IdNRJLJ\	MPN	MRSJKVLKKLIJ	SJW	UKN	I[	eJKMRUVNJMK	I[	lNRdLHN	IR	SJZ	IMPNR	LJ[IRVSMLIJ	IR	WIHUVNJMSMLIJ	LJ	WL\LMSY	[IRV̂	cPN	]SRMLNK	OLYY	UKN	�e�	TIHUVNJM	�~¤�¥¦~¤|�f	§ULYWLJ\	eJ[IRVSMLIJ	̈IWNYLJ\	SJW	TL\LMSY	TSMS	�gPLXLMf	MI	NKMSXYLKP	MPN	]RIMIHIYK	[IR	MPN	WNdNYI]VNJMf	UKNf	MRSJKVLKKLIJf	SJW	NgHPSJ\N	I[	WL\LMSY	WSMŜ
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I	JKL	MNOPQORS	TRUVWXYZOVR	[VQ\P]	̂]\	YRQ	_\POYR̀\abc	def	ghi	gj	jfklmbnf	gbi	mkk	gj	m	ogjplgb	gh	m	qdlkrlbs	lbhgjtmplgb	tgrfk	ulpvgdp	msjfftfbp	pg	ojgpgngke	sgwfjblbs	pvf	def	ghi	mbr	jfklmbnf	gbi	pvf	lbhgjtmplgb	ngbpmlbfr	lb	pvf	tgrfk	mbr	ulpvgdp	vmwlbs	pvgef	ojgpgngke	efp	hgjpv	lb	axa	ygndtfbp	z{|}~�{|�}i	�dlkrlbs	xbhgjtmplgb	�grfklbs	mbr	ylslpmk	ympm	z�vlqlpi	mbr	pvf	jf�dlelpf	axa	ygndtfbp	�{|{~�{|�}i	�jg�fnp	�dlkrlbs	xbhgjtmplgb	�grfklbs	�jgpgngk	�gjti	evmkk	qf	mp	pvf	delbs	gj	jfkclbs	omjpc�e	egkf	jle�	mbr	ulpvgdp	klmqlklpc	pg	pvf	gpvfj	omjpc	mbr	lpe	ngbpjmnpgje	gj	ngbedkpmbpei	pvf	mdpvgje	ghi	gj	ngbpjlqdpgje	pgi	pvf	qdlkrlbs	lbhgjtmplgb	tgrfki	mbr	fmnv	gh	pvflj	msfbpe	mbr	ftokgcffe��_�T���	�			����_I	�KJ	�\R\WYPI	�KJKJ	�vf	�ubfj	le	pvf	ofjegb	gj	fbplpc	lrfbplhlfr	me	ednv	lb	pvf	asjfftfbp	mbr	le	jfhfjjfr	pg	pvjgdsvgdp	pvf	�gbpjmnp	ygndtfbpe	me	lh	elbsdkmj	lb	bdtqfj�	�vf	�ubfj	evmkk	rfelsbmpf	lb	ujlplbs	m	jfojfefbpmplwf	uvg	evmkk	vmwf	f�ojfee	mdpvgjlpc	pg	qlbr	pvf	�ubfj	ulpv	jfeofnp	pg	mkk	tmppfje	jf�dljlbs	pvf	�ubfj�e	moojgwmk	gj	mdpvgjl�mplgb�	z�nfop	me	gpvfjulef	ojgwlrfr	lb	�fnplgb	��{��i	pvf	ajnvlpfnp	rgfe	bgp	vmwf	ednv	mdpvgjlpc�	�vf	pfjt	��ubfj�	tfmbe	pvf	�ubfj	gj	pvf	�ubfj�e	mdpvgjl�fr	jfojfefbpmplwf�I	�KJK�	�vf	�ubfj	evmkk	hdjblev	pg	pvf	�gbpjmnpgji	ulpvlb	hlhpffb	rmce	mhpfj	jfnflop	gh	m	ujlppfb	jf�dfepi	lbhgjtmplgb	bfnfeemjc	mbr	jfkfwmbp	hgj	pvf	�gbpjmnpgj	pg	fwmkdmpfi	slwf	bgplnf	ghi	gj	fbhgjnf	tfnvmbln�e	klfb	jlsvpe�	�dnv	lbhgjtmplgb	evmkk	lbnkdrf	m	ngjjfnp	epmpftfbp	gh	pvf	jfngjr	kfsmk	plpkf	pg	pvf	ojgofjpc	gb	uvlnv	pvf	�jg�fnp	le	kgnmpfri	dedmkkc	jfhfjjfr	pg	me	pvf	elpfi	mbr	pvf	�ubfj�e	lbpfjfep	pvfjflb�I	�K�	��OQ\R̀\	VU	Z�\	� R\W¡]	¢ORYR̀OYP	�WWYRS\X\RZ]I	�K�KJ	�jlgj	pg	ngttfbnftfbp	gh	pvf	£gj�	mbr	dogb	ujlppfb	jf�dfep	qc	pvf	�gbpjmnpgji	pvf	�ubfj	evmkk	hdjblev	pg	pvf	�gbpjmnpgj	jfmegbmqkf	fwlrfbnf	pvmp	pvf	�ubfj	vme	tmrf	hlbmbnlmk	mjjmbsftfbpe	pg	hdkhlkk	pvf	�ubfj�e	gqklsmplgbe	dbrfj	pvf	�gbpjmnp�	�vf	�gbpjmnpgj	evmkk	vmwf	bg	gqklsmplgb	pg	ngttfbnf	pvf	£gj�	dbplk	pvf	�ubfj	ojgwlrfe	ednv	fwlrfbnf�	xh	ngttfbnftfbp	gh	pvf	£gj�	le	rfkmcfr	dbrfj	pvle	�fnplgb	{�{��i	pvf	�gbpjmnp	�ltf	evmkk	qf	f�pfbrfr	moojgojlmpfkc�I	�K�K�	�gkkgulbs	ngttfbnftfbp	gh	pvf	£gj�	mbr	dogb	ujlppfb	jf�dfep	qc	pvf	�gbpjmnpgji	pvf	�ubfj	evmkk	hdjblev	pg	pvf	�gbpjmnpgj	jfmegbmqkf	fwlrfbnf	pvmp	pvf	�ubfj	vme	tmrf	hlbmbnlmk	mjjmbsftfbpe	pg	hdkhlkk	pvf	�ubfj�e	gqklsmplgbe	dbrfj	pvf	�gbpjmnp	gbkc	lh	¤�¥	pvf	�ubfj	hmlke	pg	tm�f	omctfbpe	pg	pvf	�gbpjmnpgj	me	pvf	�gbpjmnp	ygndtfbpe	jf�dljf¦	¤{¥	pvf	�gbpjmnpgj	lrfbplhlfe	lb	ujlplbs	m	jfmegbmqkf	ngbnfjb	jfsmjrlbs	pvf	�ubfj�e	mqlklpc	pg	tm�f	omctfbp	uvfb	rdf¦	gj	¤}¥	m	nvmbsf	lb	pvf	£gj�	tmpfjlmkkc	nvmbsfe	pvf	�gbpjmnp	�dt�	xh	pvf	�ubfj	hmlke	pg	ojgwlrf	ednv	fwlrfbnfi	me	jf�dljfri	ulpvlb	hgdjpffb	rmce	gh	pvf	�gbpjmnpgj�e	jf�dfepi	pvf	�gbpjmnpgj	tmc	lttfrlmpfkc	epgo	pvf	£gj�	mbri	lb	pvmp	fwfbpi	evmkk	bgplhc	pvf	�ubfj	pvmp	pvf	£gj�	vme	epgoofr�	§gufwfji	lh	pvf	jf�dfep	le	tmrf	qfnmdef	m	nvmbsf	lb	pvf	£gj�	tmpfjlmkkc	nvmbsfe	pvf	�gbpjmnp	�dt	dbrfj	¤}¥	mqgwfi	pvf	�gbpjmnpgj	tmc	lttfrlmpfkc	epgo	gbkc	pvmp	ogjplgb	gh	pvf	£gj�	mhhfnpfr	qc	pvf	nvmbsf	dbplk	jfmegbmqkf	fwlrfbnf	le	ojgwlrfr�	xh	pvf	£gj�	le	epgoofr	dbrfj	pvle	�fnplgb	{�{�{i	pvf	�gbpjmnp	�ltf	evmkk	qf	f�pfbrfr	moojgojlmpfkc	mbr	pvf	�gbpjmnp	�dt	evmkk	qf	lbnjfmefr	qc	pvf	mtgdbp	gh	pvf	�gbpjmnpgj�e	jfmegbmqkf	ngepe	gh	evdprgubi	rfkmc	mbr	epmjp̈doi	okde	lbpfjfep	me	ojgwlrfr	lb	pvf	�gbpjmnp	ygndtfbpe�I	�K�K©	ahpfj	pvf	�ubfj	hdjblevfe	fwlrfbnf	gh	hlbmbnlmk	mjjmbsftfbpe	dbrfj	pvle	�fnplgb	{�{i	pvf	�ubfj	evmkk	bgp	tmpfjlmkkc	wmjc	ednv	hlbmbnlmk	mjjmbsftfbpe	ulpvgdp	ojlgj	bgplnf	pg	pvf	�gbpjmnpgj�I	�K�Kª	£vfjf	pvf	�ubfj	vme	rfelsbmpfr	lbhgjtmplgb	hdjblevfr	dbrfj	pvle	�fnplgb	{�{	me	�ngbhlrfbplmki�	pvf	�gbpjmnpgj	evmkk	�ffo	pvf	lbhgjtmplgb	ngbhlrfbplmk	mbr	evmkk	bgp	rlenkgef	lp	pg	mbc	gpvfj	ofjegb�	§gufwfji	pvf	�gbpjmnpgj	tmc	rlenkgef	�ngbhlrfbplmk�	lbhgjtmplgbi	mhpfj	efwfb	¤«¥	rmce�	bgplnf	pg	pvf	�ubfji	uvfjf	rlenkgedjf	le	jf�dljfr	qc	kmui	lbnkdrlbs	m	edqogfbm	gj	gpvfj	hgjt	gh	ngtodkegjc	kfsmk	ojgnfee	leedfr	qc	m	ngdjp	gj	sgwfjbtfbpmk	fbplpci	gj	qc	ngdjp	gj	mjqlpjmpgj¤e¥	gjrfj�	�vf	�gbpjmnpgj	tmc	mkeg	rlenkgef	�ngbhlrfbplmk�	lbhgjtmplgb	pg	lpe	ftokgcffei	ngbedkpmbpei	edjfplfei	�dqngbpjmnpgje	mbr	pvflj	ftokgcffei	�dq̈edqngbpjmnpgjei	mbr	gpvfje	uvg	bffr	pg	�bgu	pvf	ngbpfbp	gh	ednv	lbhgjtmplgb	egkfkc	mbr	f�nkdelwfkc	hgj	pvf	�jg�fnp	mbr	uvg	msjff	pg	tmlbpmlb	pvf	ngbhlrfbplmklpc	gh	ednv	lbhgjtmplgb�I	�K©	TRUVWXYZOVR	YRQ	¬\W�Ò\]	_\NOW\Q	VU	Z�\	� R\WI	�K©KJ	z�nfop	hgj	ofjtlpe	mbr	hffe	pvmp	mjf	pvf	jfeogbelqlklpc	gh	pvf	�gbpjmnpgj	dbrfj	pvf	�gbpjmnp	ygndtfbpei	lbnkdrlbs	pvgef	jf�dljfr	dbrfj	�fnplgb	}�«��i	pvf	�ubfj	evmkk	efndjf	mbr	omc	hgj	bfnfeemjc	moojgwmkei	fmeftfbpei	
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IJJKJJLKMNJ	IMO	PQIRSKJ	RKTUVRKO	WXR	PXMJNRUPNVXMY	UJK	XR	XPPUZIMP[	XW	ZKRLIMKMN	JNRUPNURKJ	XR	WXR	ZKRLIMKMN	PQIMSKJ	VM	K\VJNVMS	WIPV]VNVKĴ_	̀abà	cQK	deMKR	JQI]]	RKNIVM	IM	IRPQVNKPN	]IeWU]][	]VPKMJKO	NX	ZRIPNVPK	IRPQVNKPNURKY	XR	IM	KMNVN[	]IeWU]][	ZRIPNVPVMS	IRPQVNKPNURKY	VM	NQK	fURVJOVPNVXM	eQKRK	NQK	gRXfKPN	VJ	]XPINKÔ	cQIN	ZKRJXM	XR	KMNVN[	VJ	VOKMNVWVKO	IJ	NQK	hRPQVNKPN	VM	NQK	hSRKKLKMN	IMO	VJ	RKWKRRKO	NX	NQRXUSQXUN	NQK	iXMNRIPN	jXPULKMNJ	IJ	VW	JVMSU]IR	VM	MULkKR̂_	̀abab	lW	NQK	KLZ]X[LKMN	XW	NQK	hRPQVNKPN	NKRLVMINKJY	NQK	deMKR	JQI]]	KLZ]X[	I	JUPPKJJXR	NX	eQXL	NQK	iXMNRIPNXR	QIJ	MX	RKIJXMIk]K	XkfKPNVXM	IMO	eQXJK	JNINUJ	UMOKR	NQK	iXMNRIPN	jXPULKMNJ	JQI]]	kK	NQIN	XW	NQK	hRPQVNKPN̂_	̀abam	cQK	deMKR	JQI]]	WURMVJQ	JURnK[J	OKJPRVkVMS	ZQ[JVPI]	PQIRIPNKRVJNVPJY	]KSI]	]VLVNINVXMJ	IMO	UNV]VN[	]XPINVXMJ	WXR	NQK	JVNK	XW	NQK	gRXfKPNY	IMO	I	]KSI]	OKJPRVZNVXM	XW	NQK	JVNK̂	cQK	iXMNRIPNXR	JQI]]	kK	KMNVN]KO	NX	RK][	XM	NQK	IPPURIP[	XW	VMWXRLINVXM	WURMVJQKO	k[	NQK	deMKR	kUN	JQI]]	K\KRPVJK	ZRXZKR	ZRKPIUNVXMJ	RK]INVMS	NX	NQK	JIWK	ZKRWXRLIMPK	XW	NQK	oXRp̂_	̀abaq	cQK	deMKR	JQI]]	WURMVJQ	VMWXRLINVXM	XR	JKRnVPKJ	RKTUVRKO	XW	NQK	deMKR	k[	NQK	iXMNRIPN	jXPULKMNJ	eVNQ	RKIJXMIk]K	ZRXLZNMKJĴ	cQK	deMKR	JQI]]	I]JX	WURMVJQ	IM[	XNQKR	VMWXRLINVXM	XR	JKRnVPKJ	UMOKR	NQK	deMKRrJ	PXMNRX]	IMO	RK]KnIMN	NX	NQK	iXMNRIPNXRrJ	ZKRWXRLIMPK	XW	NQK	oXRp	eVNQ	RKIJXMIk]K	ZRXLZNMKJJ	IWNKR	RKPKVnVMS	NQK	iXMNRIPNXRrJ	eRVNNKM	RKTUKJN	WXR	JUPQ	VMWXRLINVXM	XR	JKRnVPKĴ_	̀abas	tM]KJJ	XNQKReVJK	ZRXnVOKO	VM	NQK	iXMNRIPN	jXPULKMNJY	NQK	deMKR	JQI]]	WURMVJQ	NX	NQK	iXMNRIPNXR	XMK	PXZ[	XW	NQK	iXMNRIPN	jXPULKMNJ	WXR	ZURZXJKJ	XW	LIpVMS	RKZRXOUPNVXMJ	ZURJUIMN	NX	uKPNVXM	v̂ŵx̂_	̀am	yz{|}~�	�����	��	����	��|	��}�lW	NQK	iXMNRIPNXR	WIV]J	NX	PXRRKPN	oXRp	NQIN	VJ	MXN	VM	IPPXROIMPK	eVNQ	NQK	RKTUVRKLKMNJ	XW	NQK	iXMNRIPN	jXPULKMNJ	IJ	RKTUVRKO	k[	uKPNVXM	vx̂x	XR	RKZKINKO][	WIV]J	NX	PIRR[	XUN	oXRp	VM	IPPXROIMPK	eVNQ	NQK	iXMNRIPN	jXPULKMNJY	NQK	deMKR	LI[	VJJUK	I	eRVNNKM	XROKR	NX	NQK	iXMNRIPNXR	NX	JNXZ	NQK	oXRpY	XR	IM[	ZXRNVXM	NQKRKXWY	UMNV]	NQK	PIUJK	WXR	JUPQ	XROKR	QIJ	kKKM	K]VLVMINKO�	QXeKnKRY	NQK	RVSQN	XW	NQK	deMKR	NX	JNXZ	NQK	oXRp	JQI]]	MXN	SVnK	RVJK	NX	I	OUN[	XM	NQK	ZIRN	XW	NQK	deMKR	NX	K\KRPVJK	NQVJ	RVSQN	WXR	NQK	kKMKWVN	XW	NQK	iXMNRIPNXR	XR	IM[	XNQKR	ZKRJXM	XR	KMNVN[Y	K\PKZN	NX	NQK	K\NKMN	RKTUVRKO	k[	uKPNVXM	�̂v̂�̂_	̀aq	yz{|}~�	�����	��	��}}�	y��	��|	��}�lW	NQK	iXMNRIPNXR	OKWIU]NJ	XR	MKS]KPNJ	NX	PIRR[	XUN	NQK	oXRp	VM	IPPXROIMPK	eVNQ	NQK	iXMNRIPN	jXPULKMNJ	IMO	WIV]J	eVNQVM	I	NKM�OI[	ZKRVXO	IWNKR	RKPKVZN	XW	MXNVPK	WRXL	NQK	deMKR	NX	PXLLKMPK	IMO	PXMNVMUK	PXRRKPNVXM	XW	JUPQ	OKWIU]N	XR	MKS]KPN	eVNQ	OV]VSKMPK	IMO	ZRXLZNMKJJY	NQK	deMKR	LI[Y	eVNQXUN	ZRKfUOVPK	NX	XNQKR	RKLKOVKJ	NQK	deMKR	LI[	QInKY	PXRRKPN	JUPQ	OKWIU]N	XR	MKS]KPN̂	uUPQ	IPNVXM	k[	NQK	deMKR	IMO	ILXUMNJ	PQIRSKO	NX	NQK	iXMNRIPNXR	IRK	kXNQ	JUkfKPN	NX	ZRVXR	IZZRXnI]	XW	NQK	hRPQVNKPN	IMO	NQK	hRPQVNKPN	LI[Y	ZURJUIMN	NX	uKPNVXM	�̂ŵvY	eVNQQX]O	XR	MU]]VW[	I	iKRNVWVPINK	WXR	gI[LKMN	VM	eQX]K	XR	VM	ZIRNY	NX	NQK	K\NKMN	RKIJXMIk][	MKPKJJIR[	NX	RKVLkURJK	NQK	deMKR	WXR	NQK	RKIJXMIk]K	PXJN	XW	PXRRKPNVMS	JUPQ	OKWVPVKMPVKJY	VMP]UOVMS	deMKRrJ	K\ZKMJKJ	IMO	PXLZKMJINVXM	WXR	NQK	hRPQVNKPNrJ	IOOVNVXMI]	JKRnVPKJ	LIOK	MKPKJJIR[	k[	JUPQ	OKWIU]NY	MKS]KPNY	XR	WIV]URK̂	lW	PURRKMN	IMO	WUNURK	ZI[LKMNJ	IRK	MXN	JUWWVPVKMN	NX	PXnKR	JUPQ	ILXUMNJY	NQK	iXMNRIPNXR	JQI]]	ZI[	NQK	OVWWKRKMPK	NX	NQK	deMKR̂	lW	NQK	iXMNRIPNXR	OVJISRKKJ	eVNQ	NQK	IPNVXMJ	XW	NQK	deMKR	XR	NQK	hRPQVNKPNY	XR	NQK	ILXUMNJ	P]IVLKO	IJ	PXJNJ	NX	NQK	deMKRY	NQK	iXMNRIPNXR	LI[	WV]K	I	i]IVL	ZURJUIMN	NX	hRNVP]K	vŵ�������	b			�y������y�_	ba�	�|{|}��_	ba�a�	cQK	iXMNRIPNXR	VJ	NQK	ZKRJXM	XR	KMNVN[	VOKMNVWVKO	IJ	JUPQ	VM	NQK	hSRKKLKMN	IMO	VJ	RKWKRRKO	NX	NQRXUSQXUN	NQK	iXMNRIPN	jXPULKMNJ	IJ	VW	JVMSU]IR	VM	MULkKR̂	cQK	iXMNRIPNXR	JQI]]	kK	]IeWU]][	]VPKMJKOY	VW	RKTUVRKO	VM	NQK	fURVJOVPNVXM	eQKRK	NQK	gRXfKPN	VJ	]XPINKÔ	cQK	iXMNRIPNXR	JQI]]	OKJVSMINK	VM	eRVNVMS	I	RKZRKJKMNINVnK	eQX	JQI]]	QInK	K\ZRKJJ	IUNQXRVN[	NX	kVMO	NQK	iXMNRIPNXR	eVNQ	RKJZKPN	NX	I]]	LINNKRJ	UMOKR	NQVJ	iXMNRIPN̂	cQK	NKRL	�iXMNRIPNXR�	LKIMJ	NQK	iXMNRIPNXR	XR	NQK	iXMNRIPNXRrJ	IUNQXRV�KO	RKZRKJKMNINVnK̂_	ba�à	cQK	iXMNRIPNXR	JQI]]	ZKRWXRL	NQK	oXRp	VM	IPPXROIMPK	eVNQ	NQK	iXMNRIPN	jXPULKMNĴ_	ba�ab	cQK	iXMNRIPNXR	JQI]]	MXN	kK	RK]VKnKO	XW	VNJ	Xk]VSINVXMJ	NX	ZKRWXRL	NQK	oXRp	VM	IPPXROIMPK	eVNQ	NQK	iXMNRIPN	jXPULKMNJ	KVNQKR	k[	IPNVnVNVKJ	XR	OUNVKJ	XW	NQK	hRPQVNKPN	VM	NQK	hRPQVNKPNrJ	IOLVMVJNRINVXM	XW	NQK	iXMNRIPNY	XR	k[	NKJNJY	VMJZKPNVXMJ	XR	IZZRXnI]J	RKTUVRKO	XR	ZKRWXRLKO	k[	ZKRJXMJ	XR	KMNVNVKJ	XNQKR	NQIM	NQK	iXMNRIPNXR̂
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I	JKL	MNOPNQ	RS	TRUVWXYV	ZRY[\NUV]	XÛ	_PǸ̂	TRÛPVPRU]	ab	TRUVWXYVRWI	JKLKc	defghijkl	km	inf	oklipqgi	rs	inf	oklipqgikp	jt	q	pfupftfliqijkl	inqi	inf	oklipqgikp	nqt	vjtjifw	inf	tjifx	rfgkyf	zflfpq{{s	mqyj{jqp	|jin	{kgq{	gklwjijklt	hlwfp	|njgn	inf	}kp~	jt	ik	rf	ufpmkpyfwx	qlw	gkppf{qifw	ufptklq{	krtfpvqijklt	|jin	pf�hjpfyflit	km	inf	oklipqgi	�kghyflit�I	JKLKL	�fgqhtf	inf	oklipqgi	�kghyflit	qpf	gkyu{fyfliqpsx	inf	oklipqgikp	tnq{{x	rfmkpf	tiqpijlz	fqgn	ukpijkl	km	inf	}kp~x	gqpfmh{{s	tihws	qlw	gkyuqpf	inf	vqpjkht	oklipqgi	�kghyflit	pf{qijvf	ik	inqi	ukpijkl	km	inf	}kp~x	qt	|f{{	qt	inf	jlmkpyqijkl	mhpljtnfw	rs	inf	�|lfp	uhpthqli	ik	�fgijkl	�����x	tnq{{	iq~f	mjf{w	yfqthpfyflit	km	qls	fejtijlz	gklwjijklt	pf{qifw	ik	inqi	ukpijkl	km	inf	}kp~x	qlw	tnq{{	krtfpvf	qls	gklwjijklt	qi	inf	tjif	qmmfgijlz	ji�	�nftf	kr{jzqijklt	qpf	mkp	inf	uhpuktf	km	mqgj{jiqijlz	gkkpwjlqijkl	qlw	gkltiphgijkl	rs	inf	oklipqgikp	qlw	qpf	lki	mkp	inf	uhpuktf	km	wjtgkvfpjlz	fppkptx	kyjttjkltx	kp	jlgkltjtiflgjft	jl	inf	oklipqgi	�kghyflit�	nk|fvfpx	inf	oklipqgikp	tnq{{	upkyui{s	pfukpi	ik	inf	�pgnjifgi	qls	fppkptx	jlgkltjtiflgjft	kp	kyjttjklt	wjtgkvfpfw	rs	kp	yqwf	~lk|l	ik	inf	oklipqgikp	qt	q	pf�hfti	mkp	jlmkpyqijkl	jl	thgn	mkpy	qt	inf	�pgnjifgi	yqs	pf�hjpf�	�i	jt	pfgkzlj�fw	inqi	inf	oklipqgikp�t	pfvjf|	jt	yqwf	jl	inf	oklipqgikp�t	gquqgjis	qt	q	gklipqgikp	qlw	lki	qt	q	{jgfltfw	wftjzl	upkmfttjklq{x	hl{ftt	kinfp|jtf	tufgjmjgq{{s	upkvjwfw	jl	inf	oklipqgi	�kghyflit�I	JKLKJ	�nf	oklipqgikp	jt	lki	pf�hjpfw	ik	qtgfpiqjl	inqi	inf	oklipqgi	�kghyflit	qpf	jl	qggkpwqlgf	|jin	quu{jgqr{f	{q|tx	tiqihiftx	kpwjlqlgftx	gkwftx	ph{ft	qlw	pfzh{qijkltx	kp	{q|mh{	kpwfpt	km	uhr{jg	qhinkpjijftx	rhi	inf	oklipqgikp	tnq{{	upkyui{s	pfukpi	ik	inf	�pgnjifgi	qls	lklgklmkpyjis	wjtgkvfpfw	rs	kp	yqwf	~lk|l	ik	inf	oklipqgikp	qt	q	pf�hfti	mkp	jlmkpyqijkl	jl	thgn	mkpy	qt	inf	�pgnjifgi	yqs	pf�hjpf�I	JKLK�	�m	inf	oklipqgikp	rf{jfvft	inqi	qwwjijklq{	gkti	kp	ijyf	jt	jlvk{vfw	rfgqhtf	km	g{qpjmjgqijklt	kp	jltiphgijklt	inf	�pgnjifgi	jtthft	jl	pftukltf	ik	inf	oklipqgikp�t	lkijgft	kp	pf�hftit	mkp	jlmkpyqijkl	uhpthqli	ik	�fgijklt	�����	kp	�����x	inf	oklipqgikp	tnq{{	thryji	o{qjyt	qt	upkvjwfw	jl	�pijg{f	���	�m	inf	oklipqgikp	mqj{t	ik	ufpmkpy	inf	kr{jzqijklt	km	�fgijklt	�����	kp	�����x	inf	oklipqgikp	tnq{{	uqs	thgn	gktit	qlw	wqyqzft	ik	inf	�|lfpx	thr�fgi	ik	�fgijkl	������x	qt	|kh{w	nqvf	rffl	qvkjwfw	jm	inf	oklipqgikp	nqw	ufpmkpyfw	thgn	kr{jzqijklt�	�m	inf	oklipqgikp	ufpmkpyt	inktf	kr{jzqijkltx	inf	oklipqgikp	tnq{{	lki	rf	{jqr{f	ik	inf	�|lfp	kp	�pgnjifgi	mkp	wqyqzft	pfth{ijlz	mpky	fppkptx	jlgkltjtiflgjft	kp	kyjttjklt	jl	inf	oklipqgi	�kghyflitx	mkp	wjmmfpflgft	rfi|ffl	mjf{w	yfqthpfyflit	kp	gklwjijklt	qlw	inf	oklipqgi	�kghyflitx	kp	mkp	lklgklmkpyjijft	km	inf	oklipqgi	�kghyflit	ik	quu{jgqr{f	{q|tx	tiqihiftx	kpwjlqlgftx	gkwftx	ph{ft	qlw	pfzh{qijkltx	qlw	{q|mh{	kpwfpt	km	uhr{jg	qhinkpjijft�I	JKJ	�[�NWOP]PRU	XÛ	TRU]VW[YVPRU	�WRYN̂[WN]I	JKJKc	�nf	oklipqgikp	tnq{{	thufpvjtf	qlw	wjpfgi	inf	}kp~x	htjlz	inf	oklipqgikp�t	rfti	t~j{{	qlw	qiiflijkl�	�nf	oklipqgikp	tnq{{	rf	tk{f{s	pftukltjr{f	mkpx	qlw	nqvf	gklipk{	kvfpx	gkltiphgijkl	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	qlw	upkgfwhpftx	qlw	mkp	gkkpwjlqijlz	q{{	ukpijklt	km	inf	}kp~	hlwfp	inf	oklipqgi�	�m	inf	oklipqgi	�kghyflit	zjvf	tufgjmjg	jltiphgijklt	gklgfpljlz	gkltiphgijkl	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpftx	inf	oklipqgikp	tnq{{	fvq{hqif	inf	�krtjif	tqmfis	infpfkm	qlw	tnq{{	rf	tk{f{s	pftukltjr{f	mkp	inf	�krtjif	tqmfis	km	thgn	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	�m	inf	oklipqgikp	wfifpyjlft	inqi	thgn	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgft	kp	upkgfwhpft	yqs	lki	rf	tqmfx	inf	oklipqgikp	tnq{{	zjvf	ijyf{s	lkijgf	ik	inf	�|lfp	qlw	�pgnjifgix	qlw	tnq{{	upkuktf	q{ifplqijvf	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	�nf	�pgnjifgi	tnq{{	fvq{hqif	inf	upkuktfw	q{ifplqijvf	tk{f{s	mkp	gklmkpyqlgf	|jin	inf	wftjzl	jlifli	mkp	inf	gkyu{fifw	gkltiphgijkl�	�l{ftt	inf	�pgnjifgi	kr�fgit	ik	inf	oklipqgikp�t	upkuktfw	q{ifplqijvfx	inf	oklipqgikp	tnq{{	ufpmkpy	inf	}kp~	htjlz	jit	q{ifplqijvf	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	I	JKJKL	�nf	oklipqgikp	tnq{{	rf	pftukltjr{f	ik	inf	�|lfp	mkp	qgit	qlw	kyjttjklt	km	inf	oklipqgikp�t	fyu{ksfftx	�hrgklipqgikpt	qlw	infjp	qzflit	qlw	fyu{ksfftx	qlw	kinfp	ufptklt	kp	flijijft	ufpmkpyjlz	ukpijklt	km	inf	}kp~	mkpx	kp	kl	rfnq{m	kmx	inf	oklipqgikp	kp	qls	km	jit	�hrgklipqgikpt�I	JKJKJ	�nf	oklipqgikp	tnq{{	rf	pftukltjr{f	mkp	jltufgijkl	km	ukpijklt	km	}kp~	q{pfqws	ufpmkpyfw	ik	wfifpyjlf	inqi	thgn	ukpijklt	qpf	jl	upkufp	gklwjijkl	ik	pfgfjvf	thrtf�hfli	}kp~�I	JK�	�XaRW	XÛ	�XVNWPX̀]I	JK�Kc	�l{ftt	kinfp|jtf	upkvjwfw	jl	inf	oklipqgi	�kghyflitx	inf	oklipqgikp	tnq{{	upkvjwf	qlw	uqs	mkp	{qrkpx	yqifpjq{tx	f�hjuyflix	ikk{tx	gkltiphgijkl	f�hjuyfli	qlw	yqgnjlfpsx	|qifpx	nfqix	hij{jijftx	ipqltukpiqijklx	qlw	kinfp	mqgj{jijft	qlw	tfpvjgft	lfgfttqps	mkp	upkufp	fefghijkl	qlw	gkyu{fijkl	km	inf	}kp~x	|nfinfp	ifyukpqps	kp	ufpyqlfli	qlw	|nfinfp	kp	lki	jlgkpukpqifw	kp	ik	rf	jlgkpukpqifw	jl	inf	}kp~�
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I	JKLKM	NOPQRS	TU	SVQ	PWXQ	YZ	[TUY\	PVWU]QX	TU	SVQ	̂Y\_	WRR\ỲQa	bc	SVQ	d\PVTSQPS	TU	WPPY\aWUPQ	eTSV	fQPSTYU	ghijhk	Y\	Y\aQ\Qa	bc	SVQ	d\PVTSQPS	TU	WPPY\aWUPQ	eTSV	fQPSTYU	lhmn	SVQ	oYUS\WPSY\	[Wc	[W_Q	XpbXSTSpSTYUX	YUqc	eTSV	SVQ	PYUXQUS	YZ	SVQ	reUQ\n	WZSQ\	Q̀WqpWSTYU	bc	SVQ	d\PVTSQPS	WUa	TU	WPPY\aWUPQ	eTSV	W	oVWU]Q	r\aQ\	Y\	oYUXS\pPSTYU	oVWU]Q	sT\QPST̀QhI	JKLKJ	tVQ	oYUS\WPSY\	XVWqq	QUZY\PQ	XS\TPS	aTXPTRqTUQ	WUa	]YYa	Y\aQ\	W[YU]	SVQ	oYUS\WPSY\uX	Q[RqYcQQX	WUa	YSVQ\	RQ\XYUX	PW\\cTU]	YpS	SVQ	̂Y\_h	tVQ	oYUS\WPSY\	XVWqq	UYS	RQ\[TS	Q[RqYc[QUS	YZ	pUZTS	RQ\XYUX	Y\	RQ\XYUX	UYS	R\YRQ\qc	X_TqqQa	TU	SWX_X	WXXT]UQa	SY	SVQ[hI	JKv	wxyyxz{|I	JKvK}	tVQ	oYUS\WPSY\	eW\\WUSX	SY	SVQ	reUQ\	WUa	d\PVTSQPS	SVWS	[WSQ\TWqX	WUa	Q~pTR[QUS	Zp\UTXVQa	pUaQ\	SVQ	oYUS\WPS	eTqq	bQ	YZ	]YYa	~pWqTSc	WUa	UQe	pUqQXX	SVQ	oYUS\WPS	sYPp[QUSX	\Q~pT\Q	Y\	RQ\[TS	YSVQ\eTXQh	tVQ	oYUS\WPSY\	Zp\SVQ\	eW\\WUSX	SVWS	SVQ	̂Y\_	eTqq	PYUZY\[	SY	SVQ	\Q~pT\Q[QUSX	YZ	SVQ	oYUS\WPS	sYPp[QUSX	WUa	eTqq	bQ	Z\QQ	Z\Y[	aQZQPSXn	QOPQRS	ZY\	SVYXQ	TUVQ\QUS	TU	SVQ	~pWqTSc	YZ	SVQ	̂Y\_	SVQ	oYUS\WPS	sYPp[QUSX	\Q~pT\Q	Y\	RQ\[TSh	^Y\_n	[WSQ\TWqXn	Y\	Q~pTR[QUS	UYS	PYUZY\[TU]	SY	SVQXQ	\Q~pT\Q[QUSX	[Wc	bQ	PYUXTaQ\Qa	aQZQPST̀Qh	tVQ	oYUS\WPSY\uX	eW\\WUSc	QOPqpaQX	\Q[Qac	ZY\	aW[W]Q	Y\	aQZQPS	PWpXQa	bc	WbpXQn	WqSQ\WSTYUX	SY	SVQ	̂Y\_	UYS	QOQPpSQa	bc	SVQ	oYUS\WPSY\n	T[R\YRQ\	Y\	TUXpZZTPTQUS	[WTUSQUWUPQn	T[R\YRQ\	YRQ\WSTYUn	Y\	UY\[Wq	eQW\	WUa	SQW\	WUa	UY\[Wq	pXW]Qh	�Z	\Q~pT\Qa	bc	SVQ	d\PVTSQPSn	SVQ	oYUS\WPSY\	XVWqq	Zp\UTXV	XWSTXZWPSY\c	Q̀TaQUPQ	WX	SY	SVQ	_TUa	WUa	~pWqTSc	YZ	[WSQ\TWqX	WUa	Q~pTR[QUShI	JKvKM	dqq	[WSQ\TWqn	Q~pTR[QUSn	Y\	YSVQ\	XRQPTWq	eW\\WUSTQX	\Q~pT\Qa	bc	SVQ	oYUS\WPS	sYPp[QUSX	XVWqq	bQ	TXXpQa	TU	SVQ	UW[Q	YZ	SVQ	reUQ\n	Y\	XVWqq	bQ	S\WUXZQ\WbqQ	SY	SVQ	reUQ\n	WUa	XVWqq	PY[[QUPQ	TU	WPPY\aWUPQ	eTSV	fQPSTYU	�hkhmhI	JK�	�x���tVQ	oYUS\WPSY\	XVWqq	RWc	XWqQXn	PYUXp[Q\n	pXQ	WUa	XT[TqW\	SWOQX	ZY\	SVQ	̂Y\_	R\ỲTaQa	bc	SVQ	oYUS\WPSY\	SVWS	W\Q	qQ]Wqqc	QUWPSQa	eVQU	bTaX	W\Q	\QPQT̀Qa	Y\	UQ]YSTWSTYUX	PYUPqpaQan	eVQSVQ\	Y\	UYS	cQS	QZZQPST̀Q	Y\	[Q\Qqc	XPVQapqQa	SY	]Y	TUSY	QZZQPShI	JK�	��y��{��	�����	��{����	xz�	������xz��	��{�	�x��I	JK�K}	�UqQXX	YSVQ\eTXQ	R\ỲTaQa	TU	SVQ	oYUS\WPS	sYPp[QUSXn	SVQ	oYUS\WPSY\	XVWqq	XQPp\Q	WUa	RWc	ZY\	SVQ	bpTqaTU]	RQ\[TS	WX	eQqq	WX	ZY\	YSVQ\	RQ\[TSXn	ZQQXn	qTPQUXQXn	WUa	TUXRQPSTYUX	bc	]ỲQ\U[QUS	W]QUPTQX	UQPQXXW\c	ZY\	R\YRQ\	QOQPpSTYU	WUa	PY[RqQSTYU	YZ	SVQ	̂Y\_	SVWS	W\Q	PpXSY[W\Tqc	XQPp\Qa	WZSQ\	QOQPpSTYU	YZ	SVQ	oYUS\WPS	WUa	qQ]Wqqc	\Q~pT\Qa	WS	SVQ	ST[Q	bTaX	W\Q	\QPQT̀Qa	Y\	UQ]YSTWSTYUX	PYUPqpaQahI	JK�KM	tVQ	oYUS\WPSY\	XVWqq	PY[Rqc	eTSV	WUa	]T̀Q	UYSTPQX	\Q~pT\Qa	bc	WRRqTPWbqQ	qWeXn	XSWSpSQXn	Y\aTUWUPQXn	PYaQXn	\pqQX	WUa	\Q]pqWSTYUXn	WUa	qWeZpq	Y\aQ\X	YZ	RpbqTP	WpSVY\TSTQX	WRRqTPWbqQ	SY	RQ\ZY\[WUPQ	YZ	SVQ	̂Y\_hI	JK�KJ	�Z	SVQ	oYUS\WPSY\	RQ\ZY\[X	̂Y\_	_UYeTU]	TS	SY	bQ	PYUS\W\c	SY	WRRqTPWbqQ	qWeXn	XSWSpSQXn	Y\aTUWUPQXn	PYaQXn	\pqQX	WUa	\Q]pqWSTYUXn	Y\	qWeZpq	Y\aQ\X	YZ	RpbqTP	WpSVY\TSTQXn	SVQ	oYUS\WPSY\	XVWqq	WXXp[Q	WRR\YR\TWSQ	\QXRYUXTbTqTSc	ZY\	XpPV	̂Y\_	WUa	XVWqq	bQW\	SVQ	PYXSX	WSS\TbpSWbqQ	SY	PY\\QPSTYUhI	JK�KL	��z��x���	�y	�z�z��z	��z��{��z��Z	SVQ	oYUS\WPSY\	QUPYpUSQ\X	PYUaTSTYUX	WS	SVQ	XTSQ	SVWS	W\Q	�i�	XpbXp\ZWPQ	Y\	YSVQ\eTXQ	PYUPQWqQa	RVcXTPWq	PYUaTSTYUX	SVWS	aTZZQ\	[WSQ\TWqqc	Z\Y[	SVYXQ	TUaTPWSQa	TU	SVQ	oYUS\WPS	sYPp[QUSX	Y\	�j�	pU_UYeU	RVcXTPWq	PYUaTSTYUX	YZ	WU	pUpXpWq	UWSp\Q	SVWS	aTZZQ\	[WSQ\TWqqc	Z\Y[	SVYXQ	Y\aTUW\Tqc	ZYpUa	SY	QOTXS	WUa	]QUQ\Wqqc	\QPY]UT�Qa	WX	TUVQ\QUS	TU	PYUXS\pPSTYU	WPST̀TSTQX	YZ	SVQ	PVW\WPSQ\	R\ỲTaQa	ZY\	TU	SVQ	oYUS\WPS	sYPp[QUSXn	SVQ	oYUS\WPSY\	XVWqq	R\Y[RSqc	R\ỲTaQ	UYSTPQ	SY	SVQ	reUQ\	WUa	SVQ	d\PVTSQPS	bQZY\Q	PYUaTSTYUX	W\Q	aTXSp\bQa	WUa	TU	UY	Q̀QUS	qWSQ\	SVWU	im	aWcX	WZSQ\	ZT\XS	YbXQ\̀WUPQ	YZ	SVQ	PYUaTSTYUXh	tVQ	d\PVTSQPS	eTqq	R\Y[RSqc	TÙQXST]WSQ	XpPV	PYUaTSTYUX	WUan	TZ	SVQ	d\PVTSQPS	aQSQ\[TUQX	SVWS	SVQc	aTZZQ\	[WSQ\TWqqc	WUa	PWpXQ	WU	TUP\QWXQ	Y\	aQP\QWXQ	TU	SVQ	oYUS\WPSY\uX	PYXS	YZn	Y\	ST[Q	\Q~pT\Qa	ZY\n	RQ\ZY\[WUPQ	YZ	WUc	RW\S	YZ	SVQ	̂Y\_n	eTqq	\QPY[[QUa	SVWS	WU	Q~pTSWbqQ	Wa�pXS[QUS	bQ	[WaQ	TU	SVQ	oYUS\WPS	fp[	Y\	oYUS\WPS	tT[Qn	Y\	bYSVh	�Z	SVQ	d\PVTSQPS	aQSQ\[TUQX	SVWS	SVQ	PYUaTSTYUX	WS	SVQ	XTSQ	W\Q	UYS	[WSQ\TWqqc	aTZZQ\QUS	Z\Y[	SVYXQ	TUaTPWSQa	TU	SVQ	oYUS\WPS	sYPp[QUSX	WUa	SVWS	UY	PVWU]Q	TU	SVQ	SQ\[X	YZ	SVQ	oYUS\WPS	TX	�pXSTZTQan	SVQ	d\PVTSQPS	XVWqq	R\Y[RSqc	UYSTZc	SVQ	reUQ\	WUa	oYUS\WPSY\n	XSWSTU]	SVQ	\QWXYUXh	�Z	QTSVQ\	RW\Sc	aTXRpSQX	SVQ	d\PVTSQPSuX	aQSQ\[TUWSTYU	Y\	\QPY[[QUaWSTYUn	SVWS	RW\Sc	[Wc	Xpb[TS	W	oqWT[	WX	R\ỲTaQa	TU	d\STPqQ	i�h
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I	JKLKM	NOP	QR	STU	VWXYZU	WO	STU	[WY\P	STU	]WRSŶVSWY	URVWXRSUYZ	TX_̂R	YU_̂QRZ	WY	YUVẀRQaUZ	STU	UbQZSURVU	WO	cXYQ̂d	_̂Y\UYZP	̂YVT̂UWdẀQV̂d	ZQSUZ	WY	eUSd̂RfZ	RWS	QRfQV̂SUf	QR	STU	]WRSŶVS	gWVX_URSZP	STU	]WRSŶVSWY	ZT̂dd	Q__UfQ̂SUdh	ZXZiURf	̂Rh	WiUŶSQWRZ	ST̂S	eWXdf	̂OOUVS	STU_	̂Rf	ZT̂dd	RWSQOh	STU	jeRUY	̂Rf	kYVTQSUVSl	miWR	YUVUQiS	WO	ZXVT	RWSQVUP	STU	jeRUY	ZT̂dd	iYW_iSdh	Ŝ\U	̂Rh	̂VSQWR	RUVUZẐYh	SW	WcŜQR	̀WnUYR_URŜd	̂XSTWYQâSQWR	YUoXQYUf	SW	YUZX_U	STU	WiUŶSQWRZl	pTU	]WRSŶVSWY	ZT̂dd	VWRSQRXU	SW	ZXZiURf	ZXVT	WiUŶSQWRZ	XRSQd	WSTUYeQZU	QRZSYXVSUf	ch	STU	jeRUY	cXS	ZT̂dd	VWRSQRXU	eQST	̂dd	WSTUY	WiUŶSQWRZ	ST̂S	fW	RWS	̂OOUVS	STWZU	YU_̂QRZ	WY	OÛSXYUZl	qUoXUZSZ	OWY	̂frXZS_URSZ	QR	STU	]WRSŶVS	sX_	̂Rf	]WRSŶVS	pQ_U	̂YQZQR̀	OYW_	STU	UbQZSURVU	WO	ZXVT	YU_̂QRZ	WY	OÛSXYUZ	_̂h	cU	_̂fU	̂Z	iYWnQfUf	QR	kYSQVdU	tulI	JKv	wxxyz{|}~�I	JKvK�	pTU	]WRSŶVSWY	ZT̂dd	QRVdXfU	QR	STU	]WRSŶVS	sX_	̂dd	̂ddWêRVUZ	ZŜSUf	QR	STU	]WRSŶVS	gWVX_URSZl	NSU_Z	VWnUYUf	ch	̂ddWêRVUZ	ZT̂dd	cU	ZXiidQUf	OWY	ZXVT	̂_WXRSZ	̂Rf	ch	ZXVT	iUYZWRZ	WY	URSQSQUZ	̂Z	STU	jeRUY	_̂h	fQYUVSP	cXS	STU	]WRSŶVSWY	ZT̂dd	RWS	cU	YUoXQYUf	SW	U_idWh	iUYZWRZ	WY	URSQSQUZ	SW	eTW_	STU	]WRSŶVSWY	T̂Z	YÛZWR̂cdU	WcrUVSQWRlI	JKvK�	mRdUZZ	WSTUYeQZU	iYWnQfUf	QR	STU	]WRSŶVS	gWVX_URSZPK�				̂ddWêRVUZ	ZT̂dd	VWnUY	STU	VWZS	SW	STU	]WRSŶVSWY	WO	_̂SUYQ̂dZ	̂Rf	UoXQi_URS	fUdQnUYUf	̂S	STU	ZQSU	̂Rf	d̂d	YUoXQYUf	ŜbUZP	dUZZ	̂iidQV̂cdU	SŶfU	fQZVWXRSZ�K�				]WRSŶVSWY�Z	VWZSZ	OWY	XRdŴfQR̀	̂Rf	T̂RfdQR̀	̂S	STU	ZQSUP	d̂cWYP	QRZŜdd̂SQWR	VWZSZP	WnUYTÛfP	iYWOQSP	̂Rf	WSTUY	UbiURZUZ	VWRSU_id̂SUf	OWY	ZŜSUf	̂ddWêRVU	̂_WXRSZ	ZT̂dd	cU	QRVdXfUf	QR	STU	]WRSŶVS	sX_	cXS	RWS	QR	STU	̂ddWêRVUZ�	̂RfKJ				eTURUnUY	VWZSZ	̂YU	_WYU	ST̂R	WY	dUZZ	ST̂R	̂ddWêRVUZP	STU	]WRSŶVS	sX_	ZT̂dd	cU	̂frXZSUf	̂VVWYfQR̀dh	ch	]T̂R̀U	jYfUYl	pTU	̂_WXRS	WO	STU	]T̂R̀U	jYfUY	ZT̂dd	YUOdUVS	�t�	STU	fQOOUYURVU	cUSeUUR	̂VSX̂d	VWZSZ	̂Rf	STU	̂ddWêRVUZ	XRfUY	sUVSQWR	�l�l�lt	̂Rf	���	VT̂R̀UZ	QR	]WRSŶVSWY�Z	VWZSZ	XRfUY	sUVSQWR	�l�l�l�lI	JKvKJ	� ŜUYQ̂dZ	̂Rf	UoXQi_URS	XRfUY	̂R	̂ddWêRVU	ZT̂dd	cU	ZUdUVSUf	ch	STU	jeRUY	eQST	YÛZWR̂cdU	iYW_iSRUZZlI	JK�	���~��|�~|�~|�I	JK�K�	pTU	]WRSŶVSWY	ZT̂dd	U_idWh	̂	VW_iUSURS	ZXiUYQRSURfURS	̂Rf	RUVUZẐYh	̂ZZQZŜRSZ	eTW	ZT̂dd	cU	QR	̂SSURf̂RVU	Ŝ	STU	�YWrUVS	ZQSU	fXYQR̀	iUYOWY_̂RVU	WO	STU	[WY\l	pTU	ZXiUYQRSURfURS	ZT̂dd	YUiYUZURS	STU	]WRSŶVSWYP	̂Rf	VW__XRQV̂SQWRZ	̀QnUR	SW	STU	ZXiUYQRSURfURS	ZT̂dd	cU	̂Z	cQRfQR̀	̂Z	QO	̀QnUR	SW	STU	]WRSŶVSWYlI	JK�K�	pTU	]WRSŶVSWYP	̂Z	ZWWR	̂Z	iŶVSQV̂cdU	̂OSUY	̂êYf	WO	STU	]WRSŶVSP	ZT̂dd	RWSQOh	STU	jeRUY	̂Rf	kYVTQSUVS	WO	STU	R̂_U	̂Rf	oX̂dQOQV̂SQWRZ	WO	̂	iYWiWZUf	ZXiUYQRSURfURSl	[QSTQR	t�	f̂hZ	WO	YUVUQiS	WO	STU	QROWY_̂SQWRP	STU	kYVTQSUVS	_̂h	RWSQOh	STU	]WRSŶVSWYP	ZŜSQR̀	eTUSTUY	STU	jeRUY	WY	STU	kYVTQSUVS	�t�	T̂Z	YÛZWR̂cdU	WcrUVSQWR	SW	STU	iYWiWZUf	ZXiUYQRSURfURS	WY	���	YUoXQYUZ	̂ffQSQWR̂d	SQ_U	OWY	YUnQUel	�̂QdXYU	WO	STU	kYVTQSUVS	SW	iYWnQfU	RWSQVU	eQSTQR	STU	t��f̂h	iUYQWf	ZT̂dd	VWRZSQSXSU	RWSQVU	WO	RW	YÛZWR̂cdU	WcrUVSQWRlI	JK�KJ	pTU	]WRSŶVSWY	ZT̂dd	RWS	U_idWh	̂	iYWiWZUf	ZXiUYQRSURfURS	SW	eTW_	STU	jeRUY	WY	kYVTQSUVS	T̂Z	_̂fU	YÛZWR̂cdU	̂Rf	SQ_Udh	WcrUVSQWRl	pTU	]WRSŶVSWY	ZT̂dd	RWS	VT̂R̀U	STU	ZXiUYQRSURfURS	eQSTWXS	STU	jeRUY�Z	VWRZURSP	eTQVT	ZT̂dd	RWS	XRYÛZWR̂cdh	cU	eQSTTUdf	WY	fUd̂hUflI	JK��	�y|��{}�y���	�y|����}��y|	{|�	�������{x	�}�~��x~�I	JK��K�	pTU	]WRSŶVSWYP	iYW_iSdh	̂OSUY	cUQR̀	̂êYfUf	STU	]WRSŶVSP	ZT̂dd	ZXc_QS	OWY	STU	jeRUY�Z	̂Rf	kYVTQSUVS�Z	QROWY_̂SQWR	̂	]WRSŶVSWY�Z	VWRZSYXVSQWR	ZVTUfXdU	OWY	STU	[WY\l	pTU	ZVTUfXdU	ZT̂dd	VWRŜQR	fUŜQd	̂iiYWiYQ̂SU	OWY	STU	�YWrUVSP	QRVdXfQR̀	�t�	STU	f̂SU	WO	VW__URVU_URS	WO	STU	[WY\P	QRSUYQ_	ZVTUfXdU	_QdUZSWRU	f̂SUZP	̂Rf	STU	f̂SU	WO	sXcZŜRSQ̂d	]W_idUSQWR�	���	̂R	̂iiWYSQWR_URS	WO	STU	[WY\	ch	VWRZSYXVSQWR	̂VSQnQSh�	̂Rf	���	STU	SQ_U	YUoXQYUf	OWY	VW_idUSQWR	WO	ÛVT	iWYSQWR	WO	STU	[WY\l	pTU	ZVTUfXdU	ZT̂dd	iYWnQfU	OWY	STU	WYfUYdh	iYẀYUZZQWR	WO	STU	[WY\	SW	VW_idUSQWR	̂Rf	ZT̂dd	RWS	UbVUUf	SQ_U	dQ_QSZ	VXYYURS	XRfUY	STU	]WRSŶVS	gWVX_URSZl	pTU	ZVTUfXdU	ZT̂dd	cU	YUnQZUf	̂S	îiYWiYQ̂SU	QRSUYn̂dZ	̂Z	YUoXQYUf	ch	STU	VWRfQSQWRZ	WO	STU	[WY\	̂Rf	�YWrUVSlI	JK��K�	pTU	]WRSŶVSWYP	iYW_iSdh	̂OSUY	cUQR̀	̂êYfUf	STU	]WRSŶVS	̂Rf	STUYÛOSUY	̂Z	RUVUZẐYh	SW	_̂QRŜQR	̂	VXYYURS	ZXc_QSŜd	ZVTUfXdUP	ZT̂dd	ZXc_QS	̂	ZXc_QSŜd	ZVTUfXdU	OWY	STU	kYVTQSUVS�Z	̂iiYWn̂dl	pTU	kYVTQSUVS�Z	̂iiYWn̂d	ZT̂dd	RWS	cU	XRYÛZWR̂cdh	fUd̂hUf	WY	eQSTTUdfl	pTU	ZXc_QSŜd	ZVTUfXdU	ZT̂dd	�t�	cU	VWWYfQR̂SUf	eQST	STU	]WRSŶVSWY�Z	VWRZSYXVSQWR	ZVTUfXdUP	̂Rf	���	̂ddWe	STU	kYVTQSUVS	YÛZWR̂cdU	SQ_U	SW	YUnQUe	ZXc_QSŜdZl	NO	STU	]WRSŶVSWY	ÔQdZ	SW	ZXc_QS	̂	ZXc_QSŜd	ZVTUfXdUP	WY	ÔQdZ	SW	iYWnQfU	ZXc_QSŜdZ	QR	̂VVWYf̂RVU	eQST	STU	̂iiYWnUf	ZXc_QSŜd	ZVTUfXdUP	STU	
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IJKLMNOLJM	PQNRR	KJL	ST	TKLULRTV	LJ	NKW	UKOMTNPT	UK	IJKLMNOL	XYZ	JM	T[LTKPUJK	J\	IJKLMNOL	]UZT	SNPTV	JK	LQT	LUZT	MT̂YUMTV	\JM	MT_UT̀	J\	PYSZULLNRPab	cdefdc	]QT	IJKLMNOLJM	PQNRR	gTM\JMZ	LQT	hJMi	UK	jTKTMNR	NOOJMVNKOT	̀ULQ	LQT	ZJPL	MTOTKL	POQTVYRTP	PYSZULLTV	LJ	LQT	k̀ KTM	NKV	lMOQULTOLab	cdee	mnopqrstu	vsw	xvqyzru	vt	t{r	x|tr]QT	IJKLMNOLJM	PQNRR	ZNiT	N_NURNSRT}	NL	LQT	~MJ�TOL	PULT}	LQT	IJKLMNOL	�JOYZTKLP}	UKORYVUKj	IQNKjT	kMVTMP}	IJKPLMYOLUJK	IQNKjT	�UMTOLU_TP}	NKV	JLQTM	�JVU\UONLUJKP}	UK	jJJV	JMVTM	NKV	ZNMiTV	OYMMTKLRW	LJ	UKVUONLT	\UTRV	OQNKjTP	NKV	PTRTOLUJKP	ZNVT	VYMUKj	OJKPLMYOLUJK}	NKV	LQT	NggMJ_TV	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	MT̂YUMTV	PYSZULLNRPa	]QTPT	PQNRR	ST	UK	TRTOLMJKUO	\JMZ	JM	gNgTM	OJgW}	N_NURNSRT	LJ	LQT	lMOQULTOL	NKV	k̀ KTM}	NKV	VTRU_TMTV	LJ	LQT	lMOQULTOL	\JM	PYSZULLNR	LJ	LQT	k̀ KTM	YgJK	OJZgRTLUJK	J\	LQT	hJMi	NP	N	MTOJMV	J\	LQT	hJMi	NP	OJKPLMYOLTVab	cde�	x{ny	m�v�|s�u�	��nwpot	mvtv	vsw	xvqyzrub	cde�de	XQJg	�MǸUKjP	NMT	VMǸUKjP}	VUNjMNZP}	POQTVYRTP}	NKV	JLQTM	VNLN	PgTOUNRRW	gMTgNMTV	\JM	LQT	hJMi	SW	LQT	IJKLMNOLJM	JM	N	XYSOJKLMNOLJM}	XYS�PYSOJKLMNOLJM}	ZNKY\NOLYMTM}	PYggRUTM}	JM	VUPLMUSYLJM	LJ	URRYPLMNLT	PJZT	gJMLUJK	J\	LQT	hJMiab	cde�d�	~MJVYOL	�NLN	NMT	URRYPLMNLUJKP}	PLNKVNMV	POQTVYRTP}	gTM\JMZNKOT	OQNMLP}	UKPLMYOLUJKP}	SMJOQYMTP}	VUNjMNZP}	NKV	JLQTM	UK\JMZNLUJK	\YMKUPQTV	SW	LQT	IJKLMNOLJM	LJ	URRYPLMNLT	ZNLTMUNRP	JM	T̂YUgZTKL	\JM	PJZT	gJMLUJK	J\	LQT	hJMiab	cde�dc	XNZgRTP	NMT	gQWPUONR	T[NZgRTP	LQNL	URRYPLMNLT	ZNLTMUNRP}	T̂YUgZTKL}	JM	̀JMiZNKPQUg}	NKV	TPLNSRUPQ	PLNKVNMVP	SW	̀QUOQ	LQT	hJMi	̀URR	ST	�YVjTVab	cde�d�	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP	NMT	KJL	IJKLMNOL	�JOYZTKLPa	]QTUM	gYMgJPT	UP	LJ	VTZJKPLMNLT	QJ̀	LQT	IJKLMNOLJM	gMJgJPTP	LJ	OJK\JMZ	LJ	LQT	UK\JMZNLUJK	jU_TK	NKV	LQT	VTPUjK	OJKOTgL	T[gMTPPTV	UK	LQT	IJKLMNOL	�JOYZTKLP	\JM	LQJPT	gJMLUJKP	J\	LQT	hJMi	\JM	̀QUOQ	LQT	IJKLMNOL	�JOYZTKLP	MT̂YUMT	PYSZULLNRPa	�T_UT̀	SW	LQT	lMOQULTOL	UP	PYS�TOL	LJ	LQT	RUZULNLUJKP	J\	XTOLUJK	�a�a�a	�K\JMZNLUJKNR	PYSZULLNRP	YgJK	̀QUOQ	LQT	lMOQULTOL	UP	KJL	T[gTOLTV	LJ	LNiT	MTPgJKPU_T	NOLUJK	ZNW	ST	PJ	UVTKLU\UTV	UK	LQT	IJKLMNOL	�JOYZTKLPa	XYSZULLNRP	LQNL	NMT	KJL	MT̂YUMTV	SW	LQT	IJKLMNOL	�JOYZTKLP	ZNW	ST	MTLYMKTV	SW	LQT	lMOQULTOL	̀ULQJYL	NOLUJKab	cde�d�	]QT	IJKLMNOLJM	PQNRR	MT_UT̀	\JM	OJZgRUNKOT	̀ULQ	LQT	IJKLMNOL	�JOYZTKLP}	NggMJ_T}	NKV	PYSZUL	LJ	LQT	lMOQULTOL}	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP	MT̂YUMTV	SW	LQT	IJKLMNOL	�JOYZTKLP}	UK	NOOJMVNKOT	̀ULQ	LQT	PYSZULLNR	POQTVYRT	NggMJ_TV	SW	LQT	lMOQULTOL	JM}	UK	LQT	NSPTKOT	J\	NK	NggMJ_TV	PYSZULLNR	POQTVYRT}	̀ULQ	MTNPJKNSRT	gMJZgLKTPP	NKV	UK	PYOQ	PT̂YTKOT	NP	LJ	ONYPT	KJ	VTRNW	UK	LQT	hJMi	JM	UK	LQT	NOLU_ULUTP	J\	LQT	k̀ KTM	JM	J\	XTgNMNLT	IJKLMNOLJMPab	cde�d�	�W	PYSZULLUKj	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP}	LQT	IJKLMNOLJM	MTgMTPTKLP	LJ	LQT	k̀ KTM	NKV	lMOQULTOL	LQNL	LQT	IJKLMNOLJM	QNP	���	MT_UT̀TV	NKV	NggMJ_TV	LQTZ}	���	VTLTMZUKTV	NKV	_TMU\UTV	ZNLTMUNRP}	\UTRV	ZTNPYMTZTKLP	NKV	\UTRV	OJKPLMYOLUJK	OMULTMUN	MTRNLTV	LQTMTLJ}	JM	̀URR	VJ	PJ}	NKV	���	OQTOiTV	NKV	OJJMVUKNLTV	LQT	UK\JMZNLUJK	OJKLNUKTV	̀ULQUK	PYOQ	PYSZULLNRP	̀ULQ	LQT	MT̂YUMTZTKLP	J\	LQT	hJMi	NKV	J\	LQT	IJKLMNOL	�JOYZTKLPab	cde�d�	]QT	IJKLMNOLJM	PQNRR	gTM\JMZ	KJ	gJMLUJK	J\	LQT	hJMi	\JM	̀QUOQ	LQT	IJKLMNOL	�JOYZTKLP	MT̂YUMT	PYSZULLNR	NKV	MT_UT̀	J\	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	YKLUR	LQT	MTPgTOLU_T	PYSZULLNR	QNP	STTK	NggMJ_TV	SW	LQT	lMOQULTOLab	cde�d�	]QT	hJMi	PQNRR	ST	UK	NOOJMVNKOT	̀ULQ	NggMJ_TV	PYSZULLNRP	T[OTgL	LQNL	LQT	IJKLMNOLJM	PQNRR	KJL	ST	MTRUT_TV	J\	MTPgJKPUSURULW	\JM	VT_UNLUJKP	\MJZ	LQT	MT̂YUMTZTKLP	J\	LQT	IJKLMNOL	�JOYZTKLP	SW	LQT	lMOQULTOL�P	NggMJ_NR	J\	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	YKRTPP	LQT	IJKLMNOLJM	QNP	PgTOU\UONRRW	KJLU\UTV	LQT	lMOQULTOL	J\	PYOQ	VT_UNLUJK	NL	LQT	LUZT	J\	PYSZULLNR	NKV	���	LQT	lMOQULTOL	QNP	jU_TK	̀MULLTK	NggMJ_NR	LJ	LQT	PgTOU\UO	VT_UNLUJK	NP	N	ZUKJM	OQNKjT	UK	LQT	hJMi}	JM	���	N	IQNKjT	kMVTM	JM	IJKPLMYOLUJK	IQNKjT	�UMTOLU_T	QNP	STTK	UPPYTV	NYLQJMU�UKj	LQT	VT_UNLUJKa	]QT	IJKLMNOLJM	PQNRR	KJL	ST	MTRUT_TV	J\	MTPgJKPUSURULW	\JM	TMMJMP	JM	JZUPPUJKP	UK	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	SW	LQT	lMOQULTOL�P	NggMJ_NR	LQTMTJ\a
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I	JKLMKN	OPQ	RSTUVWXUSV	YPWZZ	[\VQXU	Y]QX\̂\X	WUUQTU\ST_	\T	̀V\U\Ta	SV	ST	VQYbcd\UUQ[	ePS]	fVẀ\TaY_	gVS[bXU	fWUW_	eWd]ZQY_	SV	Y\d\ZWV	Ybcd\UUWZY_	US	VQh\Y\STY	SUPQV	UPWT	UPSYQ	VQibQYUQ[	cj	UPQ	kVXP\UQXU	ST	]VQh\SbY	Ybcd\UUWZYl	mT	UPQ	WcYQTXQ	Ŝ	YbXP	TSU\XQ_	UPQ	kVXP\UQXUnY	W]]VShWZ	Ŝ	W	VQYbcd\YY\ST	YPWZZ	TSU	W]]Zj	US	YbXP	VQh\Y\STYlI	JKLMKLo	OPQ	RSTUVWXUSV	YPWZZ	TSU	cQ	VQib\VQ[	US	]VSh\[Q	]VŜQYY\STWZ	YQVh\XQY	UPWU	XSTYU\UbUQ	UPQ	]VWXU\XQ	Ŝ	WVXP\UQXUbVQ	SV	QTa\TQQV\Ta	bTZQYY	YbXP	YQVh\XQY	WVQ	Y]QX\̂\XWZZj	VQib\VQ[	cj	UPQ	RSTUVWXU	fSXbdQTUY	̂SV	W	]SVU\ST	Ŝ	UPQ	pSVq	SV	bTZQYY	UPQ	RSTUVWXUSV	TQQ[Y	US	]VSh\[Q	YbXP	YQVh\XQY	\T	SV[QV	US	XWVVj	SbU	UPQ	RSTUVWXUSVnY	VQY]STY\c\Z\U\QY	̂SV	XSTYUVbXU\ST	dQWTY_	dQUPS[Y_	UQXPT\ibQY_	YQibQTXQY_	WT[	]VSXQ[bVQYl	OPQ	RSTUVWXUSV	YPWZZ	TSU	cQ	VQib\VQ[	US	]VSh\[Q	]VŜQYY\STWZ	YQVh\XQY	\T	h\SZWU\ST	Ŝ	W]]Z\XWcZQ	ZẀlI	JKLMKLoKL	m̂	]VŜQYY\STWZ	[QY\aT	YQVh\XQY	SV	XQVU\̂\XWU\STY	cj	W	[QY\aT	]VŜQYY\STWZ	VQZWUQ[	US	YjYUQdY_	dWUQV\WZY_	SV	Qib\]dQTU	WVQ	Y]QX\̂\XWZZj	VQib\VQ[	Ŝ	UPQ	RSTUVWXUSV	cj	UPQ	RSTUVWXU	fSXbdQTUY_	UPQ	r̀ TQV	WT[	UPQ	kVXP\UQXU	̀\ZZ	Y]QX\̂j	WZZ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	UPWU	YbXP	YQVh\XQY	dbYU	YWU\Ŷjl	OPQ	RSTUVWXUSV	YPWZZ	cQ	QTU\UZQ[	US	VQZj	b]ST	UPQ	W[QibWXj	WT[	WXXbVWXj	Ŝ	UPQ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	]VSh\[Q[	\T	UPQ	RSTUVWXU	fSXbdQTUYl	OPQ	RSTUVWXUSV	YPWZZ	XWbYQ	YbXP	YQVh\XQY	SV	XQVU\̂\XWU\STY	US	cQ	]VSh\[Q[	cj	WT	W]]VS]V\WUQZj	Z\XQTYQ[	[QY\aT	]VŜQYY\STWZ_	̀PSYQ	Y\aTWUbVQ	WT[	YQWZ	YPWZZ	W]]QWV	ST	WZZ	[VẀ\TaY_	XWZXbZWU\STY_	Y]QX\̂\XWU\STY_	XQVU\̂\XWU\STY_	ePS]	fVẀ\TaY_	WT[	SUPQV	Ybcd\UUWZY	]VQ]WVQ[	cj	YbXP	]VŜQYY\STWZl	ePS]	fVẀ\TaY_	WT[	SUPQV	Ybcd\UUWZY	VQZWUQ[	US	UPQ	pSVq_	[QY\aTQ[	SV	XQVU\̂\Q[	cj	YbXP	]VŜQYY\STWZ_	\̂	]VQ]WVQ[	cj	SUPQVY_	YPWZZ	cQWV	YbXP	]VŜQYY\STWZnY	̀V\UUQT	W]]VShWZ	̀PQT	Ybcd\UUQ[	US	UPQ	kVXP\UQXUl	OPQ	r̀ TQV	WT[	UPQ	kVXP\UQXU	YPWZZ	cQ	QTU\UZQ[	US	VQZj	b]ST	UPQ	W[QibWXj	WT[	WXXbVWXj	Ŝ	UPQ	YQVh\XQY_	XQVU\̂\XWU\STY_	WT[	W]]VShWZY	]QV̂SVdQ[	SV	]VSh\[Q[	cj	YbXP	[QY\aT	]VŜQYY\STWZY_	]VSh\[Q[	UPQ	r̀ TQV	WT[	kVXP\UQXU	PWhQ	Y]QX\̂\Q[	US	UPQ	RSTUVWXUSV	UPQ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	UPWU	YbXP	YQVh\XQY	dbYU	YWU\Ŷjl	gbVYbWTU	US	UP\Y	eQXU\ST	sltultv_	UPQ	kVXP\UQXU	̀\ZZ	VQh\Q̀	WT[	W]]VShQ	SV	UWqQ	SUPQV	W]]VS]V\WUQ	WXU\ST	ST	Ybcd\UUWZY	STZj	̂SV	UPQ	Z\d\UQ[	]bV]SYQ	Ŝ	XPQXq\Ta	̂SV	XST̂SVdWTXQ	̀\UP	\T̂SVdWU\ST	a\hQT	WT[	UPQ	[QY\aT	XSTXQ]U	Qw]VQYYQ[	\T	UPQ	RSTUVWXU	fSXbdQTUYlI	JKLMKLoKM	m̂	UPQ	RSTUVWXU	fSXbdQTUY	VQib\VQ	UPQ	RSTUVWXUSVnY	[QY\aT	]VŜQYY\STWZ	US	XQVU\̂j	UPWU	UPQ	pSVq	PWY	cQQT	]QV̂SVdQ[	\T	WXXSV[WTXQ	̀\UP	UPQ	[QY\aT	XV\UQV\W_	UPQ	RSTUVWXUSV	YPWZZ	̂bVT\YP	YbXP	XQVU\̂\XWU\STY	US	UPQ	kVXP\UQXU	WU	UPQ	U\dQ	WT[	\T	UPQ	̂SVd	Y]QX\̂\Q[	cj	UPQ	kVXP\UQXUlI	JKLJ	xyz	{|	}~�zOPQ	RSTUVWXUSV	YPWZZ	XST̂\TQ	S]QVWU\STY	WU	UPQ	Y\UQ	US	WVQWY	]QVd\UUQ[	cj	W]]Z\XWcZQ	ZẀY_	YUWUbUQY_	SV[\TWTXQY_	XS[QY_	VbZQY	WT[	VQabZWU\STY_	ZẀ b̂Z	SV[QVY	Ŝ	]bcZ\X	WbUPSV\U\QY_	WT[	UPQ	RSTUVWXU	fSXbdQTUY	WT[	YPWZZ	TSU	bTVQWYSTWcZj	QTXbdcQV	UPQ	Y\UQ	̀\UP	dWUQV\WZY	SV	Qib\]dQTUlI	JKL�	����~��	���	�����~��I	JKL�KL	OPQ	RSTUVWXUSV	YPWZZ	cQ	VQY]STY\cZQ	̂SV	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta	VQib\VQ[	US	XSd]ZQUQ	UPQ	pSVq	SV	US	dWqQ	\UY	]WVUY	̂\U	USaQUPQV	]VS]QVZjl	kZZ	WVQWY	VQib\V\Ta	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta	YPWZZ	cQ	VQYUSVQ[	US	UPQ	XST[\U\ST	Qw\YU\Ta	]V\SV	US	UPQ	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta_	bTZQYY	SUPQV̀\YQ	VQib\VQ[	cj	UPQ	RSTUVWXU	fSXbdQTUYlI	JKL�KM	OPQ	RSTUVWXUSV	YPWZZ	TSU	[WdWaQ	SV	QT[WTaQV	W	]SVU\ST	Ŝ	UPQ	pSVq	SV	̂bZZj	SV	]WVU\WZZj	XSd]ZQUQ[	XSTYUVbXU\ST	Ŝ	UPQ	r̀ TQV	SV	eQ]WVWUQ	RSTUVWXUSVY	cj	XbUU\Ta_	]WUXP\Ta_	SV	SUPQV̀\YQ	WZUQV\Ta	YbXP	XSTYUVbXU\ST_	SV	cj	QwXWhWU\STl	OPQ	RSTUVWXUSV	YPWZZ	TSU	XbU	SV	SUPQV̀\YQ	WZUQV	XSTYUVbXU\ST	cj	UPQ	r̀ TQV	SV	W	eQ]WVWUQ	RSTUVWXUSV	QwXQ]U	̀\UP	̀V\UUQT	XSTYQTU	Ŝ	UPQ	r̀ TQV	WT[	Ŝ	UPQ	eQ]WVWUQ	RSTUVWXUSVl	RSTYQTU	YPWZZ	TSU	cQ	bTVQWYSTWcZj	\̀UPPQZ[l	OPQ	RSTUVWXUSV	YPWZZ	TSU	bTVQWYSTWcZj	̀\UPPSZ[_	̂VSd	UPQ	r̀ TQV	SV	W	eQ]WVWUQ	RSTUVWXUSV_	\UY	XSTYQTU	US	XbUU\Ta	SV	SUPQV̀\YQ	WZUQV\Ta	UPQ	pSVqlI	JKL�	��z��~��	x�I	JKL�KL	OPQ	RSTUVWXUSV	YPWZZ	qQQ]	UPQ	]VQd\YQY	WT[	YbVVSbT[\Ta	WVQW	̂VQQ	̂VSd	WXXbdbZWU\ST	Ŝ	̀WYUQ	dWUQV\WZY	WT[	Vbcc\YP	XWbYQ[	cj	S]QVWU\STY	bT[QV	UPQ	RSTUVWXUl	kU	XSd]ZQU\ST	Ŝ	UPQ	pSVq_	UPQ	RSTUVWXUSV	YPWZZ	VQdShQ	̀WYUQ	dWUQV\WZY_	Vbcc\YP_	UPQ	RSTUVWXUSVnY	USSZY_	XSTYUVbXU\ST	Qib\]dQTU_	dWXP\TQVj_	WT[	YbV]ZbY	dWUQV\WZY	̂VSd	WT[	WcSbU	UPQ	gVS�QXUlI	JKL�KM	m̂	UPQ	RSTUVWXUSV	̂W\ZY	US	XZQWT	b]	WY	]VSh\[Q[	\T	UPQ	RSTUVWXU	fSXbdQTUY_	UPQ	r̀ TQV	dWj	[S	YS	WT[	UPQ	r̀ TQV	YPWZZ	cQ	QTU\UZQ[	US	VQ\dcbVYQdQTU	̂VSd	UPQ	RSTUVWXUSVl
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I	JKLM	NOOPQQ	RS	TSUVWXY	Z[\]̂_̀][̂	aX_bb	ĉ[defY	]XY	gh\Ŷ	_\f	î X̀e]Ỳ]	he]X	_̀ Ỳaa	][	]XY	j[̂k	e\	ĉYc_̂_]e[\	_\f	ĉ[l̂Yaa	hXŶYdŶ	b[̀_]YfmI	JKLn	oSpqrRsPQt	uqRPvRQ	qvw	xSypUsz{RQWXY	Z[\]̂_̀][̂	aX_bb	c_|	_bb	̂[|_b]eYa	_\f	bèY\aY	}YYam	WXY	Z[\]̂_̀][̂	aX_bb	fY}Y\f	a~e]a	[̂	̀b_e�a	}[̂	e\}̂e\lY�Y\]	[}	̀[c|̂elX]a	_\f	c_]Y\]	̂elX]a	_\f	aX_bb	X[bf	]XY	gh\Ŷ	_\f	î X̀e]Ỳ]	X_̂�bYaa	}̂[�	b[aa	[\	_̀ [̀~\]	]XŶY[}�	�~]	aX_bb	\[]	�Y	̂Yac[\ae�bY	}[̂	fY}Y\aY	[̂	b[aa	hXY\	_	c_̂]è~b_̂	fYael\�	ĉ[̀Yaa�	[̂	ĉ[f~̀]	[}	_	c_̂]è~b_̂	�_\~}_̀]~̂Ŷ	[̂	�_\~}_̀]~̂Ŷa	ea	̂Y�~êYf	�|	]XY	Z[\]̂_̀]	�[̀~�Y\]a�	[̂	hXŶY	]XY	̀[c|̂elX]	de[b_]e[\a	_̂Y	̀[\]_e\Yf	e\	�̂_he\la�	�cỲe}è_]e[\a�	[̂	[]XŶ	f[̀~�Y\]a	ĉYc_̂Yf	�|	]XY	gh\Ŷ	[̂	î X̀e]Ỳ]m	�[hYdŶ�	e}	_\	e\}̂e\lY�Y\]	[}	_	[̀c|̂elX]	[̂	c_]Y\]	ea	feà[dŶYf	�|�	[̂	�_fY	k\[h\	][�	]XY	Z[\]̂_̀][̂�	]XY	Z[\]̂_̀][̂	aX_bb	�Y	̂Yac[\ae�bY	}[̂	]XY	b[aa	~\bYaa	]XY	e\}[̂�_]e[\	ea	ĉ[�c]b|	}~̂\eaXYf	][	]XY	î X̀e]Ỳ]mI	JKL�	�vwP�vs�sOqRsSvI	JKL�KL	W[	]XY	}~bbYa]	Y�]Y\]	cŶ�e]]Yf	�|	b_h�	]XY	Z[\]̂_̀][̂	aX_bb	e\fY�\e}|	_\f	X[bf	X_̂�bYaa	]XY	gh\Ŷ�	î X̀e]Ỳ]�	î X̀e]Ỳ]�a	̀[\a~b]_\]a�	_\f	_lY\]a	_\f	Y�cb[|YYa	[}	_\|	[}	]XY�	}̂[�	_\f	_l_e\a]	̀b_e�a�	f_�_lYa�	b[aaYa�	_\f	Y�cY\aYa�	e\̀b~fe\l	�~]	\[]	be�e]Yf	][	_]][̂\Y|a�	}YYa�	_̂eae\l	[~]	[}	[̂	̂Ya~b]e\l	}̂[�	cŶ}[̂�_\̀Y	[}	]XY	j[̂k�	ĉ[defYf	]X_]	a~̀X	̀b_e��	f_�_lY�	b[aa�	[̂	Y�cY\aY	ea	_]]̂e�~]_�bY	][	�[feb|	e\�~̂|�	aèk\Yaa�	feaY_aY	[̂	fY_]X�	[̂	][	e\�~̂|	][	[̂	fYa]̂~̀]e[\	[}	]_\le�bY	ĉ[cŶ]|	�[]XŶ	]X_\	]XY	j[̂k	e]aYb}��	�~]	[\b|	][	]XY	Y�]Y\]	̀_~aYf	�|	]XY	\YlbelY\]	_̀]a	[̂	[�eaae[\a	[}	]XY	Z[\]̂_̀][̂�	_	�~�̀[\]̂_̀][̂�	_\|[\Y	fêỲ]b|	[̂	e\fêỲ]b|	Y�cb[|Yf	�|	]XY��	[̂	_\|[\Y	}[̂	hX[aY	_̀]a	]XY|	�_|	�Y	be_�bY�	̂Yl_̂fbYaa	[}	hXY]XŶ	[̂	\[]	a~̀X	̀b_e��	f_�_lY�	b[aa�	[̂	Y�cY\aY	ea	_̀~aYf	e\	c_̂]	�|	_	c_̂]|	e\fY�\e}eYf	XŶY~\fŶm	�~̀X	[�bel_]e[\	aX_bb	\[]	�Y	̀[\a]̂~Yf	][	\Yl_]Y�	_�̂eflY�	[̂	̂Yf~̀Y	[]XŶ	̂elX]a	[̂	[�bel_]e[\a	[}	e\fY�\e]|	]X_]	h[~bf	[]XŶheaY	Y�ea]	_a	][	_	c_̂]|	[̂	cŶa[\	fYà̂e�Yf	e\	]Xea	�Ỳ]e[\	�m��mI	JKL�K�	�\	̀b_e�a	_l_e\a]	_\|	cŶa[\	[̂	Y\]e]|	e\fY�\e}eYf	~\fŶ	]Xea	�Ỳ]e[\	�m��	�|	_\	Y�cb[|YY	[}	]XY	Z[\]̂_̀][̂�	_	�~�̀[\]̂_̀][̂�	_\|[\Y	fêỲ]b|	[̂	e\fêỲ]b|	Y�cb[|Yf	�|	]XY��	[̂	_\|[\Y	}[̂	hX[aY	_̀]a	]XY|	�_|	�Y	be_�bY�	]XY	e\fY�\e}è_]e[\	[�bel_]e[\	~\fŶ	�Ỳ]e[\	�m��m�	aX_bb	\[]	�Y	be�e]Yf	�|	_	be�e]_]e[\	[\	_�[~\]	[̂	]|cY	[}	f_�_lYa�	[̀�cY\a_]e[\�	[̂	�Y\Y}e]a	c_|_�bY	�|	[̂	}[̂	]XY	Z[\]̂_̀][̂	[̂	_	�~�̀[\]̂_̀][̂	~\fŶ	h[̂kŶa�	̀[�cY\a_]e[\	_̀]a�	fea_�ebe]|	�Y\Y}e]	_̀]a�	[̂	[]XŶ	Y�cb[|YY	�Y\Y}e]	_̀]amNo��x��	�			Nox����x�I	�KL	�PvPUqrI	�KLKL	WXY	î X̀e]Ỳ]	ea	]XY	cŶa[\	[̂	Y\]e]|	̂Y]_e\Yf	�|	]XY	gh\Ŷ	c~̂a~_\]	][	�Ỳ]e[\	�m�m�	_\f	efY\]e}eYf	_a	a~̀X	e\	]XY	il̂YY�Y\]mI	�KLK�	�~]eYa�	̂Yac[\ae�ebe]eYa�	_\f	be�e]_]e[\a	[}	_~]X[̂e]|	[}	]XY	î X̀e]Ỳ]	_a	aY]	}[̂]X	e\	]XY	Z[\]̂_̀]	�[̀~�Y\]a	aX_bb	\[]	�Y	̂Ya]̂è]Yf�	�[fe}eYf�	[̂	Y�]Y\fYf	he]X[~]	ĥe]]Y\	̀[\aY\]	[}	]XY	gh\Ŷ�	Z[\]̂_̀][̂�	_\f	î X̀e]Ỳ]m	Z[\aY\]	aX_bb	\[]	�Y	~\̂Y_a[\_�b|	he]XXYbfmI	�K�	Nw�svsQRUqRsSv	S�	R{P	xSvRUqORI	�K�KL	WXY	î X̀e]Ỳ]	hebb	ĉ[defY	_f�e\ea]̂_]e[\	[}	]XY	Z[\]̂_̀]	_a	fYà̂e�Yf	e\	]XY	Z[\]̂_̀]	�[̀~�Y\]a	_\f	hebb	�Y	_\	gh\Ŷ�a	̂YĉYaY\]_]edY	f~̂e\l	̀[\a]̂~̀]e[\	~\]eb	]XY	f_]Y	]XY	î X̀e]Ỳ]	eaa~Ya	]XY	}e\_b	ZŶ]e}è_]Y	}[̂	�_|�Y\]m	WXY	î X̀e]Ỳ]	hebb	X_dY	_~]X[̂e]|	][	_̀]	[\	�YX_b}	[}	]XY	gh\Ŷ	[\b|	][	]XY	Y�]Y\]	ĉ[defYf	e\	]XY	Z[\]̂_̀]	�[̀~�Y\]amI	�K�K�	WXY	î X̀e]Ỳ]	hebb	deae]	]XY	ae]Y	_]	e\]Ŷd_ba	_cĉ[ĉe_]Y	][	]XY	a]_lY	[}	̀[\a]̂~̀]e[\�	[̂	_a	[]XŶheaY	_l̂YYf	he]X	]XY	gh\Ŷ�	][	�Ỳ[�Y	lY\Ŷ_bb|	}_�ebe_̂	he]X	]XY	ĉ[l̂Yaa	_\f	�~_be]|	[}	]XY	c[̂]e[\	[}	]XY	j[̂k	̀[�cbY]Yf�	_\f	][	fY]Ŷ�e\Y	e\	lY\Ŷ_b	e}	]XY	j[̂k	[�aŶdYf	ea	�Ye\l	cŶ}[̂�Yf	e\	_	�_\\Ŷ	e\fè_]e\l	]X_]	]XY	j[̂k�	hXY\	}~bb|	̀[�cbY]Yf�	hebb	�Y	e\	_̀ [̀̂f_\̀Y	he]X	]XY	Z[\]̂_̀]	�[̀~�Y\]am	�[hYdŶ�	]XY	î X̀e]Ỳ]	hebb	\[]	�Y	̂Y�~êYf	][	�_kY	Y�X_~a]edY	[̂	̀[\]e\~[~a	[\�ae]Y	e\acỲ]e[\a	][	̀XỲk	]XY	�~_be]|	[̂	�~_\]e]|	[}	]XY	j[̂km	WXY	î X̀e]Ỳ]	hebb	\[]	X_dY	̀[\]̂[b	[dŶ�	̀X_̂lY	[}�	[̂	̂Yac[\ae�ebe]|	}[̂	]XY	̀[\a]̂~̀]e[\	�Y_\a�	�Y]X[fa�	]ỲX\e�~Ya�	aY�~Y\̀Ya	[̂	ĉ[̀Yf~̂Ya�	[̂	}[̂	]XY	a_}Y]|	ĉỲ_~]e[\a	_\f	ĉ[l̂_�a	e\	̀[\\Ỳ]e[\	he]X	]XY	j[̂k�	ae\̀Y	]XYaY	_̂Y	a[bYb|	]XY	Z[\]̂_̀][̂�a	̂elX]a	_\f	̂Yac[\ae�ebe]eYa	~\fŶ	]XY	Z[\]̂_̀]	�[̀~�Y\]amI	�K�KJ	g\	]XY	�_aea	[}	]XY	ae]Y	deae]a�	]XY	î X̀e]Ỳ]	hebb	kYYc	]XY	gh\Ŷ	̂Y_a[\_�b|	e\}[̂�Yf	_�[~]	]XY	ĉ[l̂Yaa	_\f	�~_be]|	[}	]XY	c[̂]e[\	[}	]XY	j[̂k	̀[�cbY]Yf�	_\f	ĉ[�c]b|	̂Yc[̂]	][	]XY	gh\Ŷ	���	k\[h\	fYde_]e[\a	}̂[�	]XY	
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IJKLMNOL	PJOQRSKLTU	VWX	YKJZK	[S\]NL]JKT	̂MJR	L_S	RJTL	MSOSKL	OJKTLMQOL]JK	TO_S[Q̀S	TQaR]LLS[	ab	L_S	IJKLMNOLJMU	NK[	VcX	[ŜSOLT	NK[	[Ŝ]O]SKO]ST	JaTSM\S[	]K	L_S	dJMYe	f_S	gMO_]LSOL	Z]̀̀	KJL	aS	MSThJKT]àS	̂JM	L_S	IJKLMNOLJMiT	N̂]̀QMS	LJ	hSM̂JMR	L_S	dJMY	]K	NOOJM[NKOS	Z]L_	L_S	MSjQ]MSRSKLT	Ĵ	L_S	IJKLMNOL	PJOQRSKLTe	f_S	gMO_]LSOL	Z]̀̀	KJL	_N\S	OJKLMJ̀	J\SM	JM	O_NMkS	ĴU	NK[	Z]̀̀	KJL	aS	MSThJKT]àS	̂JM	NOLT	JM	JR]TT]JKT	ĴU	L_S	IJKLMNOLJMU	lQaOJKLMNOLJMTU	JM	L_S]M	NkSKLT	JM	SRh̀JbSSTU	JM	NKb	JL_SM	hSMTJKT	JM	SKL]L]ST	hSM̂JMR]Kk	hJML]JKT	Ĵ	L_S	dJMYem	nopon	qrsstuvwxyvruz	f_S	{ZKSM	NK[	IJKLMNOLJM	T_Ǹ̀	]KÒQ[S	L_S	gMO_]LSOL	]K	Ǹ̀	OJRRQK]ONL]JKT	L_NL	MS̀NLS	LJ	JM	N̂̂SOL	L_S	gMO_]LSOLiT	TSM\]OST	JM	hMĴSTT]JKǸ	MSThJKT]a]̀]L]STe	f_S	{ZKSM	T_Ǹ̀	hMJRhL̀b	KJL]̂b	L_S	gMO_]LSOL	Ĵ	L_S	TQaTLNKOS	Ĵ	NKb	[]MSOL	OJRRQK]ONL]JKT	aSLZSSK	L_S	{ZKSM	NK[	L_S	IJKLMNOLJM	JL_SMZ]TS	MS̀NL]Kk	LJ	L_S	|MJ}SOLe	IJRRQK]ONL]JKT	ab	NK[	Z]L_	L_S	gMO_]LSOLiT	OJKTQ̀LNKLT	T_Ǹ̀	aS	L_MJQk_	L_S	gMO_]LSOLe	IJRRQK]ONL]JKT	ab	NK[	Z]L_	lQaOJKLMNOLJMT	NK[	TQhh̀]SMT	T_Ǹ̀	aS	L_MJQk_	L_S	IJKLMNOLJMe	IJRRQK]ONL]JKT	ab	NK[	Z]L_	lShNMNLS	IJKLMNOLJMT	T_Ǹ̀	aS	L_MJQk_	L_S	{ZKSMe	f_S	IJKLMNOL	PJOQRSKLT	RNb	ThSO]̂b	JL_SM	OJRRQK]ONL]JK	hMJLJOJ̀Tem	nopo~	�NTS[	JK	L_S	gMO_]LSOLiT	S\ǸQNL]JKT	Ĵ	L_S	IJKLMNOLJMiT	ghh̀]ONL]JKT	̂JM	|NbRSKLU	L_S	gMO_]LSOL	Z]̀̀	MS\]SZ	NK[	OSML]̂b	L_S	NRJQKLT	[QS	L_S	IJKLMNOLJM	NK[	Z]̀̀	]TTQS	ISML]̂]ONLST	̂JM	|NbRSKL	]K	TQO_	NRJQKLTem	nopo�	f_S	gMO_]LSOL	_NT	NQL_JM]Lb	LJ	MS}SOL	dJMY	L_NL	[JST	KJL	OJK̂JMR	LJ	L_S	IJKLMNOL	PJOQRSKLTe	d_SKS\SM	L_S	gMO_]LSOL	OJKT][SMT	]L	KSOSTTNMb	JM	N[\]TNàSU	L_S	gMO_]LSOL	Z]̀̀	_N\S	NQL_JM]Lb	LJ	MSjQ]MS	]KThSOL]JK	JM	LSTL]Kk	Ĵ	L_S	dJMY	]K	NOOJM[NKOS	Z]L_	lSOL]JKT	�ce�eW	NK[	�ce�ecU	Z_SL_SM	JM	KJL	L_S	dJMY	]T	̂NaM]ONLS[U	]KTLǸ̀S[	JM	OJRh̀SLS[e	�JZS\SMU	KS]L_SM	L_]T	NQL_JM]Lb	Ĵ	L_S	gMO_]LSOL	KJM	N	[SO]T]JK	RN[S	]K	kJJ[	̂N]L_	S]L_SM	LJ	S�SMO]TS	JM	KJL	LJ	S�SMO]TS	TQO_	NQL_JM]Lb	T_Ǹ̀	k]\S	M]TS	LJ	N	[QLb	JM	MSThJKT]a]̀]Lb	Ĵ	L_S	gMO_]LSOL	LJ	L_S	IJKLMNOLJMU	lQaOJKLMNOLJMTU	TQhh̀]SMTU	L_S]M	NkSKLT	JM	SRh̀JbSSTU	JM	JL_SM	hSMTJKT	JM	SKL]L]ST	hSM̂JMR]Kk	hJML]JKT	Ĵ	L_S	dJMYem	nopo�	f_S	gMO_]LSOL	Z]̀̀	MS\]SZ	NK[	NhhMJ\SU	JM	LNYS	JL_SM	NhhMJhM]NLS	NOL]JK	QhJKU	L_S	IJKLMNOLJMiT	TQaR]LLǸT	TQO_	NT	l_Jh	PMNZ]KkTU	|MJ[QOL	PNLNU	NK[	lNRh̀STU	aQL	JK̀b	̂JM	L_S	̀]R]LS[	hQMhJTS	Ĵ	O_SOY]Kk	̂JM	OJK̂JMRNKOS	Z]L_	]K̂JMRNL]JK	k]\SK	NK[	L_S	[ST]kK	OJKOShL	S�hMSTTS[	]K	L_S	IJKLMNOL	PJOQRSKLTe	f_S	gMO_]LSOLiT	NOL]JK	Z]̀̀	aS	LNYSK	]K	NOOJM[NKOS	Z]L_	L_S	TQaR]LLǸ	TO_S[Q̀S	NhhMJ\S[	ab	L_S	gMO_]LSOL	JMU	]K	L_S	NaTSKOS	Ĵ	NK	NhhMJ\S[	TQaR]LLǸ	TO_S[Q̀SU	Z]L_	MSNTJKNàS	hMJRhLKSTT	Z_]̀S	Ǹ̀JZ]Kk	TQ̂̂]O]SKL	L]RS	]K	L_S	gMO_]LSOLiT	hMĴSTT]JKǸ	}Q[kRSKL	LJ	hSMR]L	N[SjQNLS	MS\]SZe	�S\]SZ	Ĵ	TQO_	TQaR]LLǸT	]T	KJL	OJK[QOLS[	̂JM	L_S	hQMhJTS	Ĵ	[SLSMR]K]Kk	L_S	NOOQMNOb	NK[	OJRh̀SLSKSTT	Ĵ	JL_SM	[SLN]̀T	TQO_	NT	[]RSKT]JKT	NK[	jQNKL]L]STU	JM	̂JM	TQaTLNKL]NL]Kk	]KTLMQOL]JKT	̂JM	]KTLǸ̀NL]JK	JM	hSM̂JMRNKOS	Ĵ	SjQ]hRSKL	JM	TbTLSRTU	Ǹ̀	Ĵ	Z_]O_	MSRN]K	L_S	MSThJKT]a]̀]Lb	Ĵ	L_S	IJKLMNOLJM	NT	MSjQ]MS[	ab	L_S	IJKLMNOL	PJOQRSKLTe	f_S	gMO_]LSOLiT	MS\]SZ	Ĵ	L_S	IJKLMNOLJMiT	TQaR]LLǸT	T_Ǹ̀	KJL	MS̀]S\S	L_S	IJKLMNOLJM	Ĵ	L_S	Jà]kNL]JKT	QK[SM	lSOL]JKT	cecU	ce�U	NK[	ce�We	f_S	gMO_]LSOLiT	MS\]SZ	T_Ǹ̀	KJL	OJKTL]LQLS	NhhMJ\Ǹ	Ĵ	TN̂SLb	hMSONQL]JKT	JM	Ĵ	NKb	OJKTLMQOL]JK	RSNKTU	RSL_J[TU	LSO_K]jQSTU	TSjQSKOSTU	JM	hMJOS[QMSTe	f_S	gMO_]LSOLiT	NhhMJ\Ǹ	Ĵ	N	ThSO]̂]O	]LSR	T_Ǹ̀	KJL	]K[]ONLS	NhhMJ\Ǹ	Ĵ	NK	NTTSRàb	Ĵ	Z_]O_	L_S	]LSR	]T	N	OJRhJKSKLem	nopo�	f_S	gMO_]LSOL	Z]̀̀	hMShNMS	I_NKkS	{M[SMT	NK[	IJKTLMQOL]JK	I_NKkS	P]MSOL]\STU	NK[	RNb	JM[SM	R]KJM	O_NKkST	]K	L_S	dJMY	NT	hMJ\][S[	]K	lSOL]JK	�e�e	f_S	gMO_]LSOL	Z]̀̀	]K\STL]kNLS	NK[	RNYS	[SLSMR]KNL]JKT	NK[	MSOJRRSK[NL]JKT	MSkNM[]Kk	OJKOSǸS[	NK[	QKYKJZK	OJK[]L]JKT	NT	hMJ\][S[	]K	lSOL]JK	ce�e�em	nopo�	f_S	gMO_]LSOL	Z]̀̀	OJK[QOL	]KThSOL]JKT	LJ	[SLSMR]KS	L_S	[NLS	JM	[NLST	Ĵ	lQaTLNKL]Ǹ	IJRh̀SL]JK	NK[	L_S	[NLS	Ĵ	̂]KǸ	OJRh̀SL]JK�	]TTQS	ISML]̂]ONLST	Ĵ	lQaTLNKL]Ǹ	IJRh̀SL]JK	hQMTQNKL	LJ	lSOL]JK	�e��	MSOS]\S	NK[	̂JMZNM[	LJ	L_S	{ZKSMU	̂JM	L_S	{ZKSMiT	MS\]SZ	NK[	MSOJM[TU	ZM]LLSK	ZNMMNKL]ST	NK[	MS̀NLS[	[JOQRSKLT	MSjQ]MS[	ab	L_S	IJKLMNOL	NK[	NTTSRàS[	ab	L_S	IJKLMNOLJM	hQMTQNKL	LJ	lSOL]JK	�e���	NK[	]TTQS	N	̂]KǸ	ISML]̂]ONLS	̂JM	|NbRSKL	hQMTQNKL	LJ	lSOL]JK	�e��em	nopo��	�̂	L_S	{ZKSM	NK[	gMO_]LSOL	NkMSSU	L_S	gMO_]LSOL	Z]̀̀	hMJ\][S	JKS	JM	RJMS	|MJ}SOL	MShMSTSKLNL]\ST	LJ	NTT]TL	]K	ONMMb]Kk	JQL	L_S	gMO_]LSOLiT	MSThJKT]a]̀]L]ST	NL	L_S	T]LSe	f_S	{ZKSM	T_Ǹ̀	KJL]̂b	L_S	IJKLMNOLJM	Ĵ	NKb	O_NKkS	]K	L_S	[QL]STU	MSThJKT]a]̀]L]ST	NK[	̀]R]LNL]JKT	Ĵ	NQL_JM]Lb	Ĵ	L_S	|MJ}SOL	MShMSTSKLNL]\STem	nopo��	f_S	gMO_]LSOL	Z]̀̀	]KLSMhMSL	NK[	[SO][S	RNLLSMT	OJKOSMK]Kk	hSM̂JMRNKOS	QK[SMU	NK[	MSjQ]MSRSKLT	ĴU	L_S	IJKLMNOL	PJOQRSKLT	JK	ZM]LLSK	MSjQSTL	Ĵ	S]L_SM	L_S	{ZKSM	JM	IJKLMNOLJMe	f_S	gMO_]LSOLiT	MSThJKTS	LJ	TQO_	MSjQSTLT	Z]̀̀	aS	RN[S	]K	ZM]L]Kk	Z]L_]K	NKb	L]RS	̀]R]LT	NkMSS[	QhJK	JM	JL_SMZ]TS	Z]L_	MSNTJKNàS	hMJRhLKSTTem	nopo�p	�KLSMhMSLNL]JKT	NK[	[SO]T]JKT	Ĵ	L_S	gMO_]LSOL	Z]̀̀	aS	OJKT]TLSKL	Z]L_	L_S	]KLSKL	ĴU	NK[	MSNTJKNàb	]K̂SMNàS	M̂JRU	L_S	IJKLMNOL	PJOQRSKLT	NK[	Z]̀̀	aS	]K	ZM]L]Kk	JM	]K	L_S	̂JMR	Ĵ	[MNZ]KkTe	d_SK	RNY]Kk	TQO_	]KLSMhMSLNL]JKT	
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IJK	KLMNONPJOQ	RSL	TUMSNRLMR	VNWW	LJKLIXPU	RP	OLMYUL	ZINRSZYW	[LUZPU\IJML	]̂	]PRS	_VJLU	IJK	̀PJRUIMRPUQ	VNWW	JPR	OSPV	[IURNIWNR̂	RP	LNRSLUQ	IJK	VNWW	JPR	]L	WNI]WL	ZPU	ULOYWRO	PZ	NJRLU[ULRIRNPJO	PU	KLMNONPJO	ULJKLULK	NJ	aPPK	ZINRSbc	defegh	iSL	TUMSNRLMRjO	KLMNONPJO	PJ	\IRRLUO	ULWIRNJa	RP	ILORSLRNM	LZZLMR	VNWW	]L	ZNJIW	NZ	MPJONORLJR	VNRS	RSL	NJRLJR	Lk[ULOOLK	NJ	RSL	̀PJRUIMR	lPMY\LJRObc	defegd	iSL	TUMSNRLMR	VNWW	ULXNLV	IJK	ULO[PJK	RP	ULmYLORO	ZPU	NJZPU\IRNPJ	I]PYR	RSL	̀PJRUIMR	lPMY\LJROb	iSL	TUMSNRLMRjO	ULO[PJOL	RP	OYMS	ULmYLORO	VNWW	]L	\IKL	NJ	VUNRNJa	VNRSNJ	IĴ	RN\L	WN\NRO	IaULLK	Y[PJ	PU	PRSLUVNOL	VNRS	ULIOPJI]WL	[UP\[RJLOOb	nZ	I[[UP[UNIRLQ	RSL	TUMSNRLMR	VNWW	[UL[IUL	IJK	NOOYL	OY[[WL\LJRIW	lUIVNJaO	IJK	o[LMNZNMIRNPJO	NJ	ULO[PJOL	RP	RSL	ULmYLORO	ZPU	NJZPU\IRNPJbpqrstuv	w			xyzt{|rqptr{qxc	weg	}~���������c	wegeg	T	oY]MPJRUIMRPU	NO	I	[LUOPJ	PU	LJRNR̂	VSP	SIO	I	KNULMR	MPJRUIMR	VNRS	RSL	̀PJRUIMRPU	RP	[LUZPU\	I	[PURNPJ	PZ	RSL	�PU�	IR	RSL	ONRLb	iSL	RLU\	�oY]MPJRUIMRPU�	NO	ULZLUULK	RP	RSUPYaSPYR	RSL	̀PJRUIMR	lPMY\LJRO	IO	NZ	ONJaYWIU	NJ	JY\]LU	IJK	\LIJO	I	oY]MPJRUIMRPU	PU	IJ	IYRSPUN�LK	UL[ULOLJRIRNXL	PZ	RSL	oY]MPJRUIMRPUb	iSL	RLU\	�oY]MPJRUIMRPU�	KPLO	JPR	NJMWYKL	I	oL[IUIRL	̀PJRUIMRPU	PU	RSL	OY]MPJRUIMRPUO	PZ	I	oL[IUIRL	̀PJRUIMRPUbc	wegef	T	oY]�OY]MPJRUIMRPU	NO	I	[LUOPJ	PU	LJRNR̂	VSP	SIO	I	KNULMR	PU	NJKNULMR	MPJRUIMR	VNRS	I	oY]MPJRUIMRPU	RP	[LUZPU\	I	[PURNPJ	PZ	RSL	�PU�	IR	RSL	ONRLb	iSL	RLU\	�oY]�OY]MPJRUIMRPU�	NO	ULZLUULK	RP	RSUPYaSPYR	RSL	̀PJRUIMR	lPMY\LJRO	IO	NZ	ONJaYWIU	NJ	JY\]LU	IJK	\LIJO	I	oY]�OY]MPJRUIMRPU	PU	IJ	IYRSPUN�LK	UL[ULOLJRIRNXL	PZ	RSL	oY]�OY]MPJRUIMRPUbc	wef	p����	��	x�����������	���	{��~�	t��������	���	��������	��	��~	����c	wefeg	�JWLOO	PRSLUVNOL	ORIRLK	NJ	RSL	̀PJRUIMR	lPMY\LJROQ	RSL	̀PJRUIMRPUQ	IO	OPPJ	IO	[UIMRNMI]WL	IZRLU	IVIUK	PZ	RSL	P̀JRUIMRQ	OSIWW	JPRNẐ	RSL	_VJLU	IJK	TUMSNRLMR	PZ	RSL	[LUOPJO	PU	LJRNRNLO	[UP[POLK	ZPU	LIMS	[UNJMN[IW	[PURNPJ	PZ	RSL	�PU�Q	NJMWYKNJa	RSPOL	VSP	IUL	RP	ZYUJNOS	\IRLUNIWO	PU	LmYN[\LJR	ZI]UNMIRLK	RP	I	O[LMNIW	KLONaJb	�NRSNJ	��	KÎO	PZ	ULMLN[R	PZ	RSL	NJZPU\IRNPJQ	RSL	TUMSNRLMR	\Î	JPRNẐ	RSL	̀PJRUIMRPU	VSLRSLU	RSL	_VJLU	PU	RSL	TUMSNRLMR	���	SIO	ULIOPJI]WL	P]�LMRNPJ	RP	IĴ	OYMS	[UP[POLK	[LUOPJ	PU	LJRNR̂	PU	���	ULmYNULO	IKKNRNPJIW	RN\L	ZPU	ULXNLVb	�INWYUL	PZ	RSL	TUMSNRLMR	RP	[UPXNKL	JPRNML	VNRSNJ	RSL	���KÎ	[LUNPK	OSIWW	MPJORNRYRL	JPRNML	PZ	JP	ULIOPJI]WL	P]�LMRNPJbc	wefef	iSL	̀PJRUIMRPU	OSIWW	JPR	MPJRUIMR	VNRS	I	[UP[POLK	[LUOPJ	PU	LJRNR̂	RP	VSP\	RSL	_VJLU	PU	TUMSNRLMR	SIO	\IKL	ULIOPJI]WL	IJK	RN\LŴ	P]�LMRNPJb	iSL	̀PJRUIMRPU	OSIWW	JPR	]L	ULmYNULK	RP	MPJRUIMR	VNRS	IĴPJL	RP	VSP\	RSL	P̀JRUIMRPU	SIO	\IKL	ULIOPJI]WL	P]�LMRNPJbc	wefeh	nZ	RSL	_VJLU	PU	TUMSNRLMR	SIO	ULIOPJI]WL	P]�LMRNPJ	RP	I	[LUOPJ	PU	LJRNR̂	[UP[POLK	]̂	RSL	̀PJRUIMRPUQ	RSL	P̀JRUIMRPU	OSIWW	[UP[POL	IJPRSLU	RP	VSP\	RSL	_VJLU	PU	TUMSNRLMR	SIO	JP	ULIOPJI]WL	P]�LMRNPJb	nZ	RSL	[UP[POLK	]YR	UL�LMRLK	oY]MPJRUIMRPU	VIO	ULIOPJI]Ŵ	MI[I]WL	PZ	[LUZPU\NJa	RSL	�PU�Q	RSL	̀PJRUIMR	oY\	IJK	̀PJRUIMR	iN\L	OSIWW	]L	NJMULIOLK	PU	KLMULIOLK	]̂	RSL	KNZZLULJMLQ	NZ	IĴQ	PMMIONPJLK	]̂	OYMS	MSIJaLQ	IJK	IJ	I[[UP[UNIRL	̀SIJaL	_UKLU	OSIWW	]L	NOOYLK	]LZPUL	MP\\LJML\LJR	PZ	RSL	OY]ORNRYRL	oY]MPJRUIMRPUjO	�PU�b	�PVLXLUQ	JP	NJMULIOL	NJ	RSL	̀PJRUIMR	oY\	PU	̀PJRUIMR	iN\L	OSIWW	]L	IWWPVLK	ZPU	OYMS	MSIJaL	YJWLOO	RSL	̀PJRUIMRPU	SIO	IMRLK	[UP\[RŴ	IJK	ULO[PJONXLŴ	NJ	OY]\NRRNJa	JI\LO	IO	ULmYNULKbc	wefed	iSL	̀PJRUIMRPU	OSIWW	JPR	OY]ORNRYRL	I	oY]MPJRUIMRPUQ	[LUOPJQ	PU	LJRNR̂	ZPU	PJL	[ULXNPYOŴ	OLWLMRLK	NZ	RSL	_VJLU	PU	TUMSNRLMR	\I�LO	ULIOPJI]WL	P]�LMRNPJ	RP	OYMS	OY]ORNRYRNPJbc	weh	x�������������	q~������� ̂	I[[UP[UNIRL	VUNRRLJ	IaULL\LJRQ	RSL	̀PJRUIMRPU	OSIWW	ULmYNUL	LIMS	oY]MPJRUIMRPUQ	RP	RSL	LkRLJR	PZ	RSL	�PU�	RP	]L	[LUZPU\LK	]̂	RSL	oY]MPJRUIMRPUQ	RP	]L	]PYJK	RP	RSL	̀PJRUIMRPU	]̂	RLU\O	PZ	RSL	̀PJRUIMR	lPMY\LJROQ	IJK	RP	IOOY\L	RPVIUK	RSL	̀PJRUIMRPU	IWW	RSL	P]WNaIRNPJO	IJK	ULO[PJON]NWNRNLOQ	NJMWYKNJa	RSL	ULO[PJON]NWNR̂	ZPU	OIZLR̂	PZ	RSL	oY]MPJRUIMRPUjO	�PU�	RSIR	RSL	̀PJRUIMRPUQ	]̂	RSLOL	̀PJRUIMR	lPMY\LJROQ	IOOY\LO	RPVIUK	RSL	_VJLU	IJK	TUMSNRLMRb	¡IMS	OY]MPJRUIMR	IaULL\LJR	OSIWW	[ULOLUXL	IJK	[UPRLMR	RSL	UNaSRO	PZ	RSL	_VJLU	IJK	TUMSNRLMR	YJKLU	RSL	̀PJRUIMR	lPMY\LJRO	VNRS	ULO[LMR	RP	RSL	�PU�	RP	]L	[LUZPU\LK	]̂	RSL	oY]MPJRUIMRPU	OP	RSIR	OY]MPJRUIMRNJa	RSLULPZ	VNWW	JPR	[UL�YKNML	OYMS	UNaSROQ	IJK	OSIWW	IWWPV	RP	RSL	oY]MPJRUIMRPUQ	YJWLOO	O[LMNZNMIWŴ	[UPXNKLK	PRSLUVNOL	NJ	RSL	OY]MPJRUIMR	IaULL\LJRQ	RSL	]LJLZNR	PZ	IWW	UNaSROQ	UL\LKNLOQ	IJK	ULKULOO	IaINJOR	RSL	̀PJRUIMRPU	RSIR	RSL	̀PJRUIMRPUQ	]̂	RSL	̀PJRUIMR	lPMY\LJROQ	SIO	IaINJOR	RSL	_VJLUb	�SLUL	I[[UP[UNIRLQ	RSL	̀PJRUIMRPU	OSIWW	ULmYNUL	LIMS	oY]MPJRUIMRPU	RP	LJRLU	NJRP	ON\NWIU	IaULL\LJRO	VNRS	oY]�OY]MPJRUIMRPUOb	iSL	̀PJRUIMRPU	OSIWW	\I�L	IXINWI]WL	RP	LIMS	[UP[POLK	oY]MPJRUIMRPUQ	
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HIJKI	LK	LMN	NONPQLJKR	KS	LMN	TQUPKRLIVPL	VWINNXNRLY	PKHJNT	KS	LMN	ZKRLIVPL	[KPQXNRLT	LK	\MJPM	LMN	]QUPKRLIVPLKI	\Ĵ̂	UN	UKQR_Y	VR_Y	QHKR	\IJLLNR	IǸQNTL	KS	LMN	]QUPKRLIVPLKIY	J_NRLJSa	LK	LMN	]QUPKRLIVPLKI	LNIXT	VR_	PKR_JLJKRT	KS	LMN	HIKHKTN_	TQUPKRLIVPL	VWINNXNRL	LMVL	XVa	UN	VL	bVIJVRPN	\JLM	LMN	ZKRLIVPL	[KPQXNRLTc	]QUPKRLIVPLKIT	\Ĵ̂	TJXĴVÎa	XVdN	PKHJNT	KS	VHĤJPVÛN	HKILJKRT	KS	TQPM	_KPQXNRLT	VbVĴVÛN	LK	LMNJI	INTHNPLJbN	HIKHKTN_	]QUeTQUPKRLIVPLKITcf	ghi	jklmnloplm	qrrnolsplm	kt	uvwxklmyzxmrf	ghih{	|VPM	TQUPKRLIVPL	VWINNXNRL	SKI	V	HKILJKR	KS	LMN	}KId	JT	VTTJWRN_	Ua	LMN	ZKRLIVPLKI	LK	LMN	~\RNIY	HIKbJ_N_	LMVL h{				VTTJWRXNRL	JT	NSSNPLJbN	KR̂a	VSLNI	LNIXJRVLJKR	KS	LMN	ZKRLIVPL	Ua	LMN	~\RNI	SKI	PVQTN	HQITQVRL	LK	]NPLJKR	��c�	VR_	KR̂a	SKI	LMKTN	TQUPKRLIVPL	VWINNXNRLT	LMVL	LMN	~\RNI	VPPNHLT	Ua	RKLJSaJRW	LMN	]QUPKRLIVPLKI	VR_	ZKRLIVPLKI�	VR_h�				VTTJWRXNRL	JT	TQU�NPL	LK	LMN	HIJKI	IJWMLT	KS	LMN	TQINLaY	JS	VRaY	KÛJWVLN_	QR_NI	UKR_	IN̂VLJRW	LK	LMN	ZKRLIVPLc}MNR	LMN	~\RNI	VPPNHLT	LMN	VTTJWRXNRL	KS	V	TQUPKRLIVPL	VWINNXNRLY	LMN	~\RNI	VTTQXNT	LMN	ZKRLIVPLKI�T	IJWMLT	VR_	KÛJWVLJKRT	QR_NI	LMN	TQUPKRLIVPLcf	ghih�	�HKR	TQPM	VTTJWRXNRLY	JS	LMN	}KId	MVT	UNNR	TQTHNR_N_	SKI	XKIN	LMVR	��	_VaTY	LMN	]QUPKRLIVPLKI�T	PKXHNRTVLJKR	TMV̂̂	UN	ǸQJLVÛa	V_�QTLN_	SKI	JRPINVTNT	JR	PKTL	INTQ̂LJRW	SIKX	LMN	TQTHNRTJKRcf	ghih�	�HKR	VTTJWRXNRL	LK	LMN	~\RNI	QR_NI	LMJT	]NPLJKR	�c�Y	LMN	~\RNI	XVa	SQILMNI	VTTJWR	LMN	TQUPKRLIVPL	LK	V	TQPPNTTKI	PKRLIVPLKI	KI	KLMNI	NRLJLac	�S	LMN	~\RNI	VTTJWRT	LMN	TQUPKRLIVPL	LK	V	TQPPNTTKI	PKRLIVPLKI	KI	KLMNI	NRLJLaY	LMN	~\RNI	TMV̂̂	RNbNILMN̂NTT	INXVJR	̂NWV̂̂a	INTHKRTJÛN	SKI	V̂̂	KS	LMN	TQPPNTTKI	PKRLIVPLKI�T	KÛJWVLJKRT	QR_NI	LMN	TQUPKRLIVPLcq���j��	�			j��u���j����	��	�����	��	��	u��q�q��	j����qj���uf	�h{	��lpy�r	�no�m	mk	�pytkys	jklrmyvxmnkl	zl�	mk	q�zy�	up�zyzmp	jklmyzxmrf	�h{h{	�MN	LNIX	�]NHVIVLN	ZKRLIVPLKI T¡¢	TMV̂̂	XNVR	KLMNI	PKRLIVPLKIT	INLVJRN_	Ua	LMN	~\RNI	QR_NI	TNHVIVLN	VWINNXNRLTc	�MN	~\RNI	INTNIbNT	LMN	IJWML	LK	HNISKIX	PKRTLIQPLJKR	KI	KHNIVLJKRT	IN̂VLN_	LK	LMN	£IK�NPL	\JLM	LMN	~\RNI�T	K\R	SKIPNTY	VR_	\JLM	]NHVIVLN	ZKRLIVPLKIT	INLVJRN_	QR_NI	ZKR_JLJKRT	KS	LMN	ZKRLIVPL	TQUTLVRLJV̂̂a	TJXĴVI	LK	LMKTN	KS	LMJT	ZKRLIVPLY	JRP̂Q_JRW	LMKTN	HIKbJTJKRT	KS	LMN	ZKR_JLJKRT	KS	LMN	ZKRLIVPL	IN̂VLN_	LK	JRTQIVRPN	VR_	\VJbNI	KS	TQUIKWVLJKRcf	�h{h�	}MNR	TNHVIVLN	PKRLIVPLT	VIN	V\VI_N_	SKI	_JSSNINRL	HKILJKRT	KS	LMN	£IK�NPL	KI	KLMNI	PKRTLIQPLJKR	KI	KHNIVLJKRT	KR	LMN	TJLNY	LMN	LNIX	�ZKRLIVPLKI¢	JR	LMN	ZKRLIVPL	[KPQXNRLT	JR	NVPM	PVTN	TMV̂̂	XNVR	LMN	ZKRLIVPLKI	\MK	NONPQLNT	NVPM	TNHVIVLN	~\RNIeZKRLIVPLKI	¤WINNXNRLcf	�h{h�	�MN	~\RNI	TMV̂̂	HIKbJ_N	SKI	PKKI_JRVLJKR	KS	LMN	VPLJbJLJNT	KS	LMN	~\RNI�T	K\R	SKIPNT	VR_	KS	NVPM	]NHVIVLN	ZKRLIVPLKI	\JLM	LMN	}KId	KS	LMN	ZKRLIVPLKIY	\MK	TMV̂̂	PKKHNIVLN	\JLM	LMNXc	�MN	ZKRLIVPLKI	TMV̂̂	HVILJPJHVLN	\JLM	VRa	]NHVIVLN	ZKRLIVPLKIT	VR_	LMN	~\RNI	JR	INbJN\JRW	LMNJI	PKRTLIQPLJKR	TPMN_Q̂NTc	�MN	ZKRLIVPLKI	TMV̂̂	XVdN	VRa	INbJTJKRT	LK	JLT	PKRTLIQPLJKR	TPMN_Q̂N	_NNXN_	RNPNTTVIa	VSLNI	V	�KJRL	INbJN\	VR_	XQLQV̂	VWINNXNRLc	�MN	PKRTLIQPLJKR	TPMN_Q̂NT	TMV̂̂	LMNR	PKRTLJLQLN	LMN	TPMN_Q̂NT	LK	UN	QTN_	Ua	LMN	ZKRLIVPLKIY	]NHVIVLN	ZKRLIVPLKITY	VR_	LMN	~\RNI	QRLĴ	TQUTǸQNRL̂a	INbJTN_cf	�h{hi	�R̂NTT	KLMNI\JTN	HIKbJ_N_	JR	LMN	ZKRLIVPL	[KPQXNRLTY	\MNR	LMN	~\RNI	HNISKIXT	PKRTLIQPLJKR	KI	KHNIVLJKRT	IN̂VLN_	LK	LMN	£IK�NPL	\JLM	LMN	~\RNI�T	K\R	SKIPNT	KI	\JLM	]NHVIVLN	ZKRLIVPLKITY	LMN	~\RNI	KI	JLT	]NHVIVLN	ZKRLIVPLKIT	TMV̂̂	MVbN	LMN	TVXN	KÛJWVLJKRT	VR_	IJWMLT	LMVL	LMN	ZKRLIVPLKI	MVT	QR_NI	LMN	ZKR_JLJKRT	KS	LMN	ZKRLIVPLY	JRP̂Q_JRWY	\JLMKQL	NOP̂Q_JRW	KLMNITY	LMKTN	TLVLN_	JR	¤ILJP̂N	�Y	LMJT	¤ILJP̂N	¥Y	VR_	¤ILJP̂NT	��Y	��Y	VR_	��cf	�h�	¦vmvz§	�pr�klrnwn§nm̈f	�h�h{	�MN	ZKRLIVPLKI	TMV̂̂	VSSKI_	LMN	~\RNI	VR_	]NHVIVLN	ZKRLIVPLKIT	INVTKRVÛN	KHHKILQRJLa	SKI	JRLIK_QPLJKR	VR_	TLKIVWN	KS	LMNJI	XVLNIJV̂T	VR_	ǸQJHXNRL	VR_	HNISKIXVRPN	KS	LMNJI	VPLJbJLJNTY	VR_	TMV̂̂	PKRRNPL	VR_	PKKI_JRVLN	LMN	ZKRLIVPLKI�T	PKRTLIQPLJKR	VR_	KHNIVLJKRT	\JLM	LMNJIT	VT	IǸQJIN_	Ua	LMN	ZKRLIVPL	[KPQXNRLTcf	�h�h�	�S	HVIL	KS	LMN	ZKRLIVPLKI�T	}KId	_NHNR_T	SKI	HIKHNI	NONPQLJKR	KI	INTQ̂LT	QHKR	PKRTLIQPLJKR	KI	KHNIVLJKRT	Ua	LMN	~\RNI	KI	V	]NHVIVLN	ZKRLIVPLKIY	LMN	ZKRLIVPLKI	TMV̂̂Y	HIJKI	LK	HIKPNN_JRW	\JLM	LMVL	HKILJKR	KS	LMN	}KIdY	
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IJKLIMNO	PKMQRO	MST	UJVSQMTVM	KR	WIIWJTPM	XQYVJTIWPVQTY	KJ	XTRTVMY	QP	MST	VKPYMJZVMQKP	KJ	KITJWMQKPY	[O	MST	\]PTJ	KJ	T̂IWJWMT	_KPMJWVMKJ	MSWM	]KZNX	JTPXTJ	QM	ZPYZQMW[NT	RKJ	IJKITJ	T̀TVZMQKP	WPX	JTYZNMY	KR	MST	_KPMJWVMKJaY	bKJcd	eWQNZJT	KR	MST	_KPMJWVMKJ	MK	PKMQRO	MST	UJVSQMTVM	KR	WIIWJTPM	XQYVJTIWPVQTY	KJ	XTRTVMY	IJQKJ	MK	IJKVTTXQPf	]QMS	MST	bKJc	YSWNN	VKPYMQMZMT	WP	WVcPK]NTXfLTPM	MSWM	MST	\]PTJaY	KJ	̂TIWJWMT	_KPMJWVMKJaY	VKLINTMTX	KJ	IWJMQWNNO	VKLINTMTX	VKPYMJZVMQKP	QY	RQM	WPX	IJKITJ	MK	JTVTQgT	MST	_KPMJWVMKJaY	bKJcd	hST	_KPMJWVMKJ	YSWNN	PKM	[T	JTYIKPYQ[NT	RKJ	XQYVJTIWPVQTY	KJ	XTRTVMY	QP	MST	VKPYMJZVMQKP	KJ	KITJWMQKPY	[O	MST	\]PTJ	KJ	̂TIWJWMT	_KPMJWVMKJ	MSWM	WJT	PKM	WIIWJTPMdi	jklkm	hST	_KPMJWVMKJ	YSWNN	JTQL[ZJYT	MST	\]PTJ	RKJ	VKYMY	MST	\]PTJ	QPVZJY	MSWM	WJT	IWOW[NT	MK	W	̂TIWJWMT	_KPMJWVMKJ	[TVWZYT	KR	MST	_KPMJWVMKJaY	XTNWOYn	QLIJKITJNO	MQLTX	WVMQgQMQTY	KJ	XTRTVMQgT	VKPYMJZVMQKPd	hST	\]PTJ	YSWNN	[T	JTYIKPYQ[NT	MK	MST	_KPMJWVMKJ	RKJ	VKYMY	MST	_KPMJWVMKJ	QPVZJY	[TVWZYT	KR	W	̂TIWJWMT	_KPMJWVMKJaY	XTNWOYn	QLIJKITJNO	MQLTX	WVMQgQMQTYn	XWLWfT	MK	MST	bKJc	KJ	XTRTVMQgT	VKPYMJZVMQKPdi	jklko	hST	_KPMJWVMKJ	YSWNN	IJKLIMNO	JTLTXO	XWLWfT	MSWM	MST	_KPMJWVMKJ	]JKPfRZNNO	VWZYTY	MK	VKLINTMTX	KJ	IWJMQWNNO	VKLINTMTX	VKPYMJZVMQKP	KJ	MK	IJKITJMO	KR	MST	\]PTJ	KJ	̂TIWJWMT	_KPMJWVMKJ	WY	IJKgQXTX	QP	̂TVMQKP	pqdrdsdi	jklkt	hST	\]PTJ	WPX	TWVS	̂TIWJWMT	_KPMJWVMKJ	YSWNN	SWgT	MST	YWLT	JTYIKPYQ[QNQMQTY	RKJ	VZMMQPf	WPX	IWMVSQPf	WY	WJT	XTYVJQ[TX	RKJ	MST	_KPMJWVMKJ	QP	̂TVMQKP	udpvdi	jkm	wxyz{|}	~����	��	��z�y	���R	W	XQYIZMT	WJQYTY	WLKPf	MST	_KPMJWVMKJn	̂TIWJWMT	_KPMJWVMKJYn	WPX	MST	\]PTJ	WY	MK	MST	JTYIKPYQ[QNQMO	ZPXTJ	MSTQJ	JTYITVMQgT	VKPMJWVMY	RKJ	LWQPMWQPQPf	MST	IJTLQYTY	WPX	YZJJKZPXQPf	WJTW	RJTT	RJKL	]WYMT	LWMTJQWNY	WPX	JZ[[QYSn	MST	\]PTJ	LWO	VNTWP	ZI	WPX	MST	UJVSQMTVM	]QNN	WNNKVWMT	MST	VKYM	WLKPf	MSKYT	JTYIKPYQ[NTd�~�����	�			�������	��	���	�w~�i	�k�	�zyz{��i	�k�k�	_SWPfTY	QP	MST	bKJc	LWO	[T	WVVKLINQYSTX	WRMTJ	T̀TVZMQKP	KR	MST	_KPMJWVMn	WPX	]QMSKZM	QPgWNQXWMQPf	MST	_KPMJWVMn	[O	_SWPfT	\JXTJn	_KPYMJZVMQKP	_SWPfT	�QJTVMQgT	KJ	KJXTJ	RKJ	W	LQPKJ	VSWPfT	QP	MST	bKJcn	YZ[�TVM	MK	MST	NQLQMWMQKPY	YMWMTX	QP	MSQY	UJMQVNT	�	WPX	TNYT]STJT	QP	MST	_KPMJWVM	�KVZLTPMYdi	�k�kl	U	_SWPfT	\JXTJ	YSWNN	[T	[WYTX	ZIKP	WfJTTLTPM	WLKPf	MST	\]PTJn	_KPMJWVMKJn	WPX	UJVSQMTVMd	U	_KPYMJZVMQKP	_SWPfT	�QJTVMQgT	JT�ZQJTY	WfJTTLTPM	[O	MST	\]PTJ	WPX	UJVSQMTVM	WPX	LWO	KJ	LWO	PKM	[T	WfJTTX	MK	[O	MST	_KPMJWVMKJd	UP	KJXTJ	RKJ	W	LQPKJ	VSWPfT	QP	MST	bKJc	LWO	[T	QYYZTX	[O	MST	UJVSQMTVM	WNKPTdi	�k�km	_SWPfTY	QP	MST	bKJc	YSWNN	[T	ITJRKJLTX	ZPXTJ	WIINQVW[NT	IJKgQYQKPY	KR	MST	_KPMJWVM	�KVZLTPMYd	hST	_KPMJWVMKJ	YSWNN	IJKVTTX	IJKLIMNO	]QMS	VSWPfTY	QP	MST	bKJcn	ZPNTYY	KMSTJ]QYT	IJKgQXTX	QP	MST	_SWPfT	\JXTJn	_KPYMJZVMQKP	_SWPfT	�QJTVMQgTn	KJ	KJXTJ	RKJ	W	LQPKJ	VSWPfT	QP	MST	bKJcdi	�kl	���y�z	w{�z{}i	�klk�	U	_SWPfT	\JXTJ	QY	W	]JQMMTP	QPYMJZLTPM	IJTIWJTX	[O	MST	UJVSQMTVM	WPX	YQfPTX	[O	MST	\]PTJn	_KPMJWVMKJn	WPX	UJVSQMTVM	YMWMQPf	MSTQJ	WfJTTLTPM	ZIKP	WNN	KR	MST	RKNNK]QPf�k�				hST	VSWPfT	QP	MST	bKJc�kl				hST	WLKZPM	KR	MST	WX�ZYMLTPMn	QR	WPOn	QP	MST	_KPMJWVM	̂ZL�	WPXkm				hST	T̀MTPM	KR	MST	WX�ZYMLTPMn	QR	WPOn	QP	MST	_KPMJWVM	hQLTdi	�km	��y}�{�����y	���y�z	 �{z���¡z}i	�kmk�	U	_KPYMJZVMQKP	_SWPfT	�QJTVMQgT	QY	W	]JQMMTP	KJXTJ	IJTIWJTX	[O	MST	UJVSQMTVM	WPX	YQfPTX	[O	MST	\]PTJ	WPX	UJVSQMTVMn	XQJTVMQPf	W	VSWPfT	QP	MST	bKJc	IJQKJ	MK	WfJTTLTPM	KP	WX�ZYMLTPMn	QR	WPOn	QP	MST	_KPMJWVM	̂ZL	KJ	_KPMJWVM	hQLTn	KJ	[KMSd	hST	\]PTJ	LWO	[O	_KPYMJZVMQKP	_SWPfT	�QJTVMQgTn	]QMSKZM	QPgWNQXWMQPf	MST	_KPMJWVMn	KJXTJ	VSWPfTY	QP	MST	bKJc	]QMSQP	MST	fTPTJWN	YVKIT	KR	MST	_KPMJWVM	VKPYQYMQPf	KR	WXXQMQKPYn	XTNTMQKPYn	KJ	KMSTJ	JTgQYQKPYn	MST	_KPMJWVM	̂ZL	WPX	_KPMJWVM	hQLT	[TQPf	WX�ZYMTX	WVVKJXQPfNOdi	�kmkl	U	_KPYMJZVMQKP	_SWPfT	�QJTVMQgT	YSWNN	[T	ZYTX	QP	MST	W[YTPVT	KR	MKMWN	WfJTTLTPM	KP	MST	MTJLY	KR	W	_SWPfT	\JXTJdi	�kmkm	�R	MST	_KPYMJZVMQKP	_SWPfT	�QJTVMQgT	IJKgQXTY	RKJ	WP	WX�ZYMLTPM	MK	MST	_KPMJWVM	̂ZLn	MST	WX�ZYMLTPM	YSWNN	[T	[WYTX	KP	KPT	KR	MST	RKNNK]QPf	LTMSKXY�
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IJ				KLMLNO	NPPQRMNSPQ	TU	N	OLVR	WLV	RXTRQXOY	ZMQVZ[Q\	NS\	WLRRTXMQ\	]Y	WLUUZPZQSM	WL]WMNSMZNMZŜ	\NMN	MT	RQXVZM	Q_NOLNMZTS̀Ia				bSZM	RXZPQW	WMNMQ\	ZS	McQ	dTSMXNPM	eTPLVQSMW	TX	WL]WQfLQSMOY	N̂XQQ\	LRTS̀Ig				dTWM	MT	]Q	\QMQXVZSQ\	ZS	N	VNSSQX	N̂XQQ\	LRTS	]Y	McQ	RNXMZQW	NS\	N	VLMLNOOY	NPPQRMN]OQ	UZhQ\	TX	RQXPQSMN̂Q	UQQ̀	TXIi				jW	RXT_Z\Q\	ZS	kQPMZTS	lmnmomp	qIgIi	rU	McQ	dTSMXNPMTX	\TQW	STM	XQWRTS\	RXTVRMOY	TX	\ZWN̂XQQW	sZMc	McQ	VQMcT\	UTX	N\tLWMVQSM	ZS	McQ	dTSMXNPM	kLVu	McQ	jXPcZMQPM	WcNOO	\QMQXVZSQ	McQ	N\tLWMVQSM	TS	McQ	]NWZW	TU	XQNWTSN]OQ	QhRQS\ZMLXQW	NS\	WN_ZŜW	TU	McTWQ	RQXUTXVZŜ	McQ	vTXw	NMMXZ]LMN]OQ	MT	McQ	PcNŜQu	ZSPOL\ZŜu	ZS	PNWQ	TU	NS	ZSPXQNWQ	ZS	McQ	dTSMXNPM	kLVu	NS	NVTLSM	UTX	T_QXcQN\	NS\	RXTUZM	NW	WQM	UTXMc	ZS	McQ	ĵXQQVQSMu	TX	ZU	ST	WLPc	NVTLSM	ZW	WQM	UTXMc	ZS	McQ	ĵXQQVQSMu	N	XQNWTSN]OQ	NVTLSMm	rS	WLPc	PNWQu	NS\	NOWT	LS\QX	kQPMZTS	lmnmnmnu	McQ	dTSMXNPMTX	WcNOO	wQQR	NS\	RXQWQSMu	ZS	WLPc	UTXV	NW	McQ	jXPcZMQPM	VNY	RXQWPXZ]Qu	NS	ZMQVZ[Q\	NPPTLSMZŜ	MT̂QMcQX	sZMc	NRRXTRXZNMQ	WLRRTXMZŜ	\NMNm	bSOQWW	TMcQXsZWQ	RXT_Z\Q\	ZS	McQ	dTSMXNPM	eTPLVQSMWu	PTWMW	UTX	McQ	RLXRTWQW	TU	McZW	kQPMZTS	lmnmo	WcNOO	]Q	OZVZMQ\	MT	McQ	UTOOTsZŜxIJ				dTWMW	TU	ON]TXu	ZSPOL\ZŜ	NRROZPN]OQ	RNYXTOO	MNhQWu	UXZŜQ	]QSQUZMW	XQfLZXQ\	]Y	N̂XQQVQSM	TX	PLWMTVu	sTXwQXWy	PTVRQSWNMZTS	ZSWLXNSPQu	NS\	TMcQX	QVROTYQQ	PTWMW	NRRXT_Q\	]Y	McQ	jXPcZMQPM̀Ia				dTWMW	TU	VNMQXZNOWu	WLRROZQWu	NS\	QfLZRVQSMu	ZSPOL\ZŜ	PTWM	TU	MXNSWRTXMNMZTSu	scQMcQX	ZSPTXRTXNMQ\	TX	PTSWLVQ\̀Ig				zQSMNO	PTWMW	TU	VNPcZSQXY	NS\	QfLZRVQSMu	QhPOLWZ_Q	TU	cNS\	MTTOWu	scQMcQX	XQSMQ\	UXTV	McQ	dTSMXNPMTX	TX	TMcQXẀIi				dTWMW	TU	RXQVZLVW	UTX	NOO	]TS\W	NS\	ZSWLXNSPQu	RQXVZM	UQQWu	NS\	WNOQWu	LWQu	TX	WZVZONX	MNhQWu	\ZXQPMOY	XQONMQ\	MT	McQ	PcNŜQ̀	NS\I{				dTWMW	TU	WLRQX_ZWZTS	NS\	UZQO\	TUUZPQ	RQXWTSSQO	\ZXQPMOY	NMMXZ]LMN]OQ	MT	McQ	PcNŜQmp	qIgI{	rU	McQ	dTSMXNPMTX	\ZWN̂XQQW	sZMc	McQ	N\tLWMVQSM	ZS	McQ	dTSMXNPM	|ZVQu	McQ	dTSMXNPMTX	VNY	VNwQ	N	dONZV	ZS	NPPTX\NSPQ	sZMc	NRROZPN]OQ	RXT_ZWZTSW	TU	jXMZPOQ	}~mp	qIgI�	bRTS	XQPQZRM	TU	N	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Qu	McQ	dTSMXNPMTX	WcNOO	RXTVRMOY	RXTPQQ\	sZMc	McQ	PcNŜQ	ZS	McQ	vTXw	ZS_TO_Q\	NS\	N\_ZWQ	McQ	jXPcZMQPM	TU	McQ	dTSMXNPMTXyW	N̂XQQVQSM	TX	\ZWN̂XQQVQSM	sZMc	McQ	VQMcT\u	ZU	NSYu	RXT_Z\Q\	ZS	McQ	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Q	UTX	\QMQXVZSZŜ	McQ	RXTRTWQ\	N\tLWMVQSM	ZS	McQ	dTSMXNPM	kLV	TX	dTSMXNPM	|ZVQmp	qIgIq	j	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Q	WẐSQ\	]Y	McQ	dTSMXNPMTX	ZS\ZPNMQW	McQ	dTSMXNPMTXyW	N̂XQQVQSM	McQXQsZMcu	ZSPOL\ZŜ	N\tLWMVQSM	ZS	dTSMXNPM	kLV	NS\	dTSMXNPM	|ZVQ	TX	McQ	VQMcT\	UTX	\QMQXVZSZŜ	McQVm	kLPc	N̂XQQVQSM	WcNOO	]Q	QUUQPMZ_Q	ZVVQ\ZNMQOY	NS\	WcNOO	]Q	XQPTX\Q\	NW	N	dcNŜQ	�X\QXmp	qIgI�	|cQ	NVTLSM	TU	PXQ\ZM	MT	]Q	NOOTsQ\	]Y	McQ	dTSMXNPMTX	MT	McQ	�sSQX	UTX	N	\QOQMZTS	TX	PcNŜQ	McNM	XQWLOMW	ZS	N	SQM	\QPXQNWQ	ZS	McQ	dTSMXNPM	kLV	WcNOO	]Q	NPMLNO	SQM	PTWM	NW	PTSUZXVQ\	]Y	McQ	jXPcZMQPMm	vcQS	]TMc	N\\ZMZTSW	NS\	PXQ\ZMW	PT_QXZŜ	XQONMQ\	vTXw	TX	WL]WMZMLMZTSW	NXQ	ZS_TO_Q\	ZS	N	PcNŜQu	McQ	NOOTsNSPQ	UTX	T_QXcQN\	NS\	RXTUZM	WcNOO	]Q	UẐLXQ\	TS	McQ	]NWZW	TU	SQM	ZSPXQNWQu	ZU	NSYu	sZMc	XQWRQPM	MT	McNM	PcNŜQmp	qIgI�	�QS\ZŜ	UZSNO	\QMQXVZSNMZTS	TU	McQ	MTMNO	PTWM	TU	N	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Q	MT	McQ	�sSQXu	McQ	dTSMXNPMTX	VNY	XQfLQWM	RNYVQSM	UTX	vTXw	PTVROQMQ\	LS\QX	McQ	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Q	ZS	jRROZPNMZTSW	UTX	�NYVQSMm	|cQ	jXPcZMQPM	sZOO	VNwQ	NS	ZSMQXZV	\QMQXVZSNMZTS	UTX	RLXRTWQW	TU	VTSMcOY	PQXMZUZPNMZTS	UTX	RNYVQSM	UTX	McTWQ	PTWMW	NS\	PQXMZUY	UTX	RNYVQSM	McQ	NVTLSM	McNM	McQ	jXPcZMQPM	\QMQXVZSQWu	ZS	McQ	jXPcZMQPMyW	RXTUQWWZTSNO	tL\̂VQSMu	MT	]Q	XQNWTSN]OY	tLWMZUZQ\m	|cQ	jXPcZMQPMyW	ZSMQXZV	\QMQXVZSNMZTS	TU	PTWM	WcNOO	N\tLWM	McQ	dTSMXNPM	kLV	TS	McQ	WNVQ	]NWZW	NW	N	dcNŜQ	�X\QXu	WL]tQPM	MT	McQ	XẐcM	TU	QZMcQX	RNXMY	MT	\ZWN̂XQQ	NS\	NWWQXM	N	dONZV	ZS	NPPTX\NSPQ	sZMc	jXMZPOQ	}~mp	qIgIJ�	vcQS	McQ	�sSQX	NS\	dTSMXNPMTX	N̂XQQ	sZMc	N	\QMQXVZSNMZTS	VN\Q	]Y	McQ	jXPcZMQPM	PTSPQXSZŜ	McQ	N\tLWMVQSMW	ZS	McQ	dTSMXNPM	kLV	NS\	dTSMXNPM	|ZVQu	TX	TMcQXsZWQ	XQNPc	N̂XQQVQSM	LRTS	McQ	N\tLWMVQSMWu	WLPc	N̂XQQVQSM	WcNOO	]Q	QUUQPMZ_Q	ZVVQ\ZNMQOY	NS\	McQ	jXPcZMQPM	sZOO	RXQRNXQ	N	dcNŜQ	�X\QXm	dcNŜQ	�X\QXW	VNY	]Q	ZWWLQ\	UTX	NOO	TX	NSY	RNXM	TU	N	dTSWMXLPMZTS	dcNŜQ	eZXQPMZ_Qmp	qIi	�����	�������	��	���	����|cQ	jXPcZMQPM	VNY	TX\QX	VZSTX	PcNŜQW	ZS	McQ	vTXw	McNM	NXQ	PTSWZWMQSM	sZMc	McQ	ZSMQSM	TU	McQ	dTSMXNPM	eTPLVQSMW	NS\	\T	STM	ZS_TO_Q	NS	N\tLWMVQSM	ZS	McQ	dTSMXNPM	kLV	TX	NS	QhMQSWZTS	TU	McQ	dTSMXNPM	|ZVQm	|cQ	jXPcZMQPMyW	TX\QX	UTX	VZSTX	PcNŜQW	WcNOO	]Q	ZS	sXZMZŜm	rU	McQ	dTSMXNPMTX	]QOZQ_QW	McNM	McQ	RXTRTWQ\	VZSTX	PcNŜQ	ZS	McQ	vTXw	sZOO	
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IJJKLM	MNK	OPQMRILM	STU	PR	OPQMRILM	VWUKX	MNK	OPQMRILMPR	YNIZZ	QPMWJ[	MNK	\RLNWMKLM	IQ]	YNIZZ	QPM	̂RPLKK]	MP	WÛ ZKUKQM	MNK	LNIQ_K	WQ	MNK	̀PRab	cJ	MNK	OPQMRILMPR	̂KRJPRUY	MNK	̀PRa	YKM	JPRMN	WQ	MNK	\RLNWMKLMdY	PR]KR	JPR	I	UWQPR	LNIQ_K	eWMNPTM	̂RWPR	QPMWLK	MP	MNK	\RLNWMKLM	MNIM	YTLN	LNIQ_K	eWZZ	IJJKLM	MNK	OPQMRILM	STU	PR	OPQMRILM	VWUKX	MNK	OPQMRILMPR	eIWfKY	IQ[	I]gTYMUKQM	MP	MNK	OPQMRILM	STU	PR	KhMKQYWPQ	PJ	MNK	OPQMRILM	VWUKbijklmno	p			klqor	pst	uvwxyxzx{y|r	pstst	}QZKYY	PMNKReWYK	̂RPfW]K]X	OPQMRILM	VWUK	WY	MNK	̂KRWP]	PJ	MWUKX	WQLZT]WQ_	ITMNPRW~K]	I]gTYMUKQMYX	IZZPMMK]	WQ	MNK	OPQMRILM	�PLTUKQMY	JPR	ST�YMIQMWIZ	OPÛ ZKMWPQ	PJ	MNK	̀PRabr	psts�	VNK	]IMK	PJ	LPUUKQLKUKQM	PJ	MNK	̀PRa	WY	MNK	]IMK	KYMI�ZWYNK]	WQ	MNK	\_RKKUKQMbr	psts�	VNK	]IMK	PJ	ST�YMIQMWIZ	OPÛ ZKMWPQ	WY	MNK	]IMK	LKRMWJWK]	�[	MNK	\RLNWMKLM	WQ	ILLPR]IQLK	eWMN	SKLMWPQ	�b�br	psts�	VNK	MKRU	�]I[�	IY	TYK]	WQ	MNK	OPQMRILM	�PLTUKQMY	YNIZZ	UKIQ	LIZKQ]IR	]I[	TQZKYY	PMNKReWYK	ŶKLWJWLIZZ[	]KJWQK]br	ps�	��{��v||	�y�	m{���vzx{yr	ps�st	VWUK	ZWUWMY	YMIMK]	WQ	MNK	OPQMRILM	�PLTUKQMY	IRK	PJ	MNK	KYYKQLK	PJ	MNK	OPQMRILMb	�[	KhKLTMWQ_	MNK	\_RKKUKQMX	MNK	OPQMRILMPR	LPQJWRUY	MNIM	MNK	OPQMRILM	VWUK	WY	I	RKIYPQI�ZK	̂KRWP]	JPR	̂KRJPRUWQ_	MNK	̀PRabr	ps�s�	VNK	OPQMRILMPR	YNIZZ	QPM	aQPeWQ_Z[X	KhLK̂M	�[	I_RKKUKQM	PR	WQYMRTLMWPQ	PJ	MNK	�eQKR	WQ	eRWMWQ_X	LPUUKQLK	MNK	̀PRa	̂RWPR	MP	MNK	KJJKLMWfK	]IMK	PJ	WQYTRIQLK	RK�TWRK]	MP	�K	JTRQWYNK]	�[	MNK	OPQMRILMPR	IQ]	�eQKRbr	ps�s�	VNK	OPQMRILMPR	YNIZZ	̂RPLKK]	KĥK]WMWPTYZ[	eWMN	I]K�TIMK	JPRLKY	IQ]	YNIZZ	ILNWKfK	ST�YMIQMWIZ	OPÛ ZKMWPQ	eWMNWQ	MNK	OPQMRILM	VWUKbr	ps�	uv���|	�y�	o�zvy|x{y|	{w	kx�vr	ps�st	cJ	MNK	OPQMRILMPR	WY	]KZI[K]	IM	IQ[	MWUK	WQ	MNK	LPUUKQLKUKQM	PR	̂RP_RKYY	PJ	MNK	̀PRa	�[	���	IQ	ILM	PR	QK_ZKLM	PJ	MNK	�eQKR	PR	\RLNWMKLMX	PJ	IQ	KÛ ZP[KK	PJ	KWMNKRX	PR	PJ	I	SK̂IRIMK	OPQMRILMPR�	���	�[	LNIQ_KY	PR]KRK]	WQ	MNK	`PRa�	���	�[	ZI�PR	]WŶTMKYX	JWRKX	TQTYTIZ	]KZI[	WQ	]KZWfKRWKYX	TQIfPW]I�ZK	LIYTIZMWKYX	I]fKRYK	eKIMNKR	LPQ]WMWPQY	]PLTUKQMK]	WQ	ILLPR]IQLK	eWMN	SKLMWPQ	��b�b�b�X	PR	PMNKR	LITYKY	�K[PQ]	MNK	OPQMRILMPRdY	LPQMRPZ�	���	�[	]KZI[	ITMNPRW~K]	�[	MNK	�eQKR	̂KQ]WQ_	UK]WIMWPQ	IQ]	�WQ]WQ_	]WŶTMK	RKYPZTMWPQ�	PR	���	�[	PMNKR	LITYKY	MNIM	MNK	OPQMRILMPR	IYYKRMYX	IQ]	MNK	\RLNWMKLM	]KMKRUWQKYX	gTYMWJ[	]KZI[X	MNKQ	MNK	OPQMRILM	VWUK	YNIZZ	�K	KhMKQ]K]	JPR	YTLN	RKIYPQI�ZK	MWUK	IY	MNK	\RLNWMKLM	UI[	]KMKRUWQKbr	ps�s�	OZIWUY	RKZIMWQ_	MP	MWUK	YNIZZ	�K	UI]K	WQ	ILLPR]IQLK	eWMN	Î ẐWLI�ZK	̂RPfWYWPQY	PJ	\RMWLZK	��br	ps�s�	VNWY	SKLMWPQ	�b�	]PKY	QPM	̂RKLZT]K	RKLPfKR[	PJ	]IUI_KY	JPR	]KZI[	�[	KWMNKR	̂IRM[	TQ]KR	PMNKR	̂RPfWYWPQY	PJ	MNK	OPQMRILM	�PLTUKQMYbijklmno	�			�i�qo k¡	i u	m¢q�nokl¢ r	�st	m{yz��£z	¡¤�r	�stst	VNK	OPQMRILM	STU	WY	YMIMK]	WQ	MNK	\_RKKUKQM	IQ]X	WQLZT]WQ_	ITMNPRW~K]	I]gTYMUKQMYX	WY	MNK	MPMIZ	IUPTQM	Î[I�ZK	�[	MNK	�eQKR	MP	MNK	OPQMRILMPR	JPR	̂KRJPRUIQLK	PJ	MNK	̀PRa	TQ]KR	MNK	OPQMRILM	�PLTUKQMYbr	�sts�	cJ	TQWM	̂RWLKY	IRK	YMIMK]	WQ	MNK	OPQMRILM	�PLTUKQMY	PR	YT�YK�TKQMZ[	I_RKK]	T̂PQX	IQ]	WJ	�TIQMWMWKY	PRW_WQIZZ[	LPQMKÛ ZIMK]	IRK	UIMKRWIZZ[	LNIQ_K]	YP	MNIM	Î ẐWLIMWPQ	PJ	YTLN	TQWM	̂RWLKY	MP	MNK	ILMTIZ	�TIQMWMWKY	LITYKY	YT�YMIQMWIZ	WQK�TWM[	MP	MNK	�eQKR	PR	OPQMRILMPRX	MNK	Î ẐWLI�ZK	TQWM	̂RWLKY	YNIZZ	�K	K�TWMI�Z[	I]gTYMK]br	�s�	¡£¥v�¤�v	{w	¦��¤v|`NKRK	MNK	OPQMRILM	WY	�IYK]	PQ	I	YMŴTZIMK]	YTU	PR	§TIRIQMKK]	̈IhWUTU	©RWLKX	MNK	OPQMRILMPR	YNIZZ	YT�UWM	I	YLNK]TZK	PJ	fIZTKY	MP	MNK	\RLNWMKLM	�KJPRK	MNK	JWRYM	\̂ ẐWLIMWPQ	JPR	©I[UKQMX	IZZPLIMWQ_	MNK	KQMWRK	OPQMRILM	STU	MP	MNK	fIRWPTY	̂PRMWPQY	PJ	MNK	̀PRab	VNK	YLNK]TZK	PJ	fIZTKY	YNIZZ	�K	̂RK̂IRK]	WQ	MNK	JPRUX	IQ]	YT̂ P̂RMK]	�[	MNK	]IMI	MP	YT�YMIQMWIMK	WMY	ILLTRIL[X	RK�TWRK]	�[	MNK	\RLNWMKLMb	VNWY	YLNK]TZKX	TQZKYY	P�gKLMK]	MP	�[	MNK	\RLNWMKLMX	YNIZZ	�K	TYK]	IY	I	�IYWY	JPR	RKfWKeWQ_	MNK	OPQMRILMPRdY	\̂ ẐWLIMWPQY	JPR	©I[UKQMb	\Q[	LNIQ_KY	MP	MNK	YLNK]TZK	PJ	fIZTKY	YNIZZ	�K	YT�UWMMK]	MP	MNK	\RLNWMKLM	IQ]	YT̂ P̂RMK]	�[	YTLN	]IMI	MP	YT�YMIQMWIMK	WMY	ILLTRIL[	IY	MNK	\RLNWMKLM	UI[	RK�TWRKX	IQ]	
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IJKLMM	NOPLQRLS	RN	OT	RUL	VWQUXRLQRY	MUZKK	OL	IMLS	ZM	Z	OZMXM	[NW	WL\XL]XĴ	RUL	_NJRWZQRNẀM	MIOMLaILJR	VbbKXQZRXNJM	[NW	cZTdLJRef	ghi	jkklmnopmqrs	tqu	vowxyrpf	ghihz	VR	KLZMR	RLJ	SZTM	OL[NWL	RUL	SZRL	LMRZOKXMULS	[NW	LZQU	bWN̂WLMM	bZTdLJRY	RUL	_NJRWZQRNW	MUZKK	MIOdXR	RN	RUL	VWQUXRLQR	ZJ	XRLdX{LS	VbbKXQZRXNJ	[NW	cZTdLJR	bWLbZWLS	XJ	ZQQNWSZJQL	]XRU	RUL	MQULSIKL	N[	\ZKILMY	X[	WLaIXWLS	IJSLW	|LQRXNJ	}e~Y	[NW	QNdbKLRLS	bNWRXNJM	N[	RUL	�NW�e	�UL	ZbbKXQZRXNJ	MUZKK	OL	JNRZWX{LSY	X[	WLaIXWLSY	ZJS	MIbbNWRLS	OT	ZKK	SZRZ	MIOMRZJRXZRXĴ	RUL	_NJRWZQRNẀM	WX̂UR	RN	bZTdLJR	RUZR	RUL	�]JLW	NW	VWQUXRLQR	WLaIXWLY	MIQU	ZM	QNbXLM	N[	WLaIXMXRXNJMY	ZJS	WLKLZMLM	ZJS	]ZX\LWM	N[	KXLJM	[WNd	|IOQNJRWZQRNWM	ZJS	MIbbKXLWMY	ZJS	MUZKK	WL[KLQR	WLRZXJẐL	X[	bWN\XSLS	[NW	XJ	RUL	_NJRWZQR	�NQIdLJRMef	ghihzhz	VM	bWN\XSLS	XJ	|LQRXNJ	�e�e}Y	MIQU	ZbbKXQZRXNJM	dZT	XJQKISL	WLaILMRM	[NW	bZTdLJR	NJ	ZQQNIJR	N[	QUZĴLM	XJ	RUL	�NW�	RUZR	UZ\L	OLLJ	bWNbLWKT	ZIRUNWX{LS	OT	_NJMRWIQRXNJ	_UZĴL	�XWLQRX\LMY	NW	OT	XJRLWXd	SLRLWdXJZRXNJM	N[	RUL	VWQUXRLQRY	OIR	JNR	TLR	XJQKISLS	XJ	_UZĴL	�WSLWMef	ghihzh�	VbbKXQZRXNJM	[NW	cZTdLJR	MUZKK	JNR	XJQKISL	WLaILMRM	[NW	bZTdLJR	[NW	bNWRXNJM	N[	RUL	�NW�	[NW	]UXQU	RUL	_NJRWZQRNW	SNLM	JNR	XJRLJS	RN	bZT	Z	|IOQNJRWZQRNW	NW	MIbbKXLWY	IJKLMM	MIQU	�NW�	UZM	OLLJ	bLW[NWdLS	OT	NRULWM	]UNd	RUL	_NJRWZQRNW	XJRLJSM	RN	bZTef	ghih�	�JKLMM	NRULW]XML	bWN\XSLS	XJ	RUL	_NJRWZQR	�NQIdLJRMY	bZTdLJRM	MUZKK	OL	dZSL	NJ	ZQQNIJR	N[	dZRLWXZKM	ZJS	LaIXbdLJR	SLKX\LWLS	ZJS	MIXRZOKT	MRNWLS	ZR	RUL	MXRL	[NW	MIOMLaILJR	XJQNWbNWZRXNJ	XJ	RUL	�NW�e	�[	ZbbWN\LS	XJ	ZS\ZJQL	OT	RUL	�]JLWY	bZTdLJR	dZT	MXdXKZWKT	OL	dZSL	[NW	dZRLWXZKM	ZJS	LaIXbdLJR	MIXRZOKT	MRNWLS	N[[	RUL	MXRL	ZR	Z	KNQZRXNJ	ẐWLLS	IbNJ	XJ	]WXRXĴe	cZTdLJR	[NW	dZRLWXZKM	ZJS	LaIXbdLJR	MRNWLS	NJ	NW	N[[	RUL	MXRL	MUZKK	OL	QNJSXRXNJLS	IbNJ	QNdbKXZJQL	OT	RUL	_NJRWZQRNW	]XRU	bWNQLSIWLM	MZRXM[ZQRNWT	RN	RUL	�]JLW	RN	LMRZOKXMU	RUL	�]JLẀM	RXRKL	RN	MIQU	dZRLWXZKM	ZJS	LaIXbdLJR	NW	NRULW]XML	bWNRLQR	RUL	�]JLẀM	XJRLWLMRY	ZJS	MUZKK	XJQKISL	RUL	QNMRM	N[	ZbbKXQZOKL	XJMIWZJQLY	MRNWẐLY	ZJS	RWZJMbNWRZRXNJ	RN	RUL	MXRLY	[NW	MIQU	dZRLWXZKM	ZJS	LaIXbdLJR	MRNWLS	N[[	RUL	MXRLef	ghihi	�UL	_NJRWZQRNW	]ZWWZJRM	RUZR	RXRKL	RN	ZKK	�NW�	QN\LWLS	OT	ZJ	VbbKXQZRXNJ	[NW	cZTdLJR	]XKK	bZMM	RN	RUL	�]JLW	JN	KZRLW	RUZJ	RUL	RXdL	N[	bZTdLJRe	�UL	_NJRWZQRNW	[IWRULW	]ZWWZJRM	RUZR	IbNJ	MIOdXRRZK	N[	ZJ	VbbKXQZRXNJ	[NW	cZTdLJR	ZKK	�NW�	[NW	]UXQU	_LWRX[XQZRLM	[NW	cZTdLJR	UZ\L	OLLJ	bWL\XNIMKT	XMMILS	ZJS	bZTdLJRM	WLQLX\LS	[WNd	RUL	�]JLW	MUZKKY	RN	RUL	OLMR	N[	RUL	_NJRWZQRNẀM	�JN]KLŜLY	XJ[NWdZRXNJY	ZJS	OLKXL[Y	OL	[WLL	ZJS	QKLZW	N[	KXLJMY	QKZXdMY	MLQIWXRT	XJRLWLMRMY	NW	LJQIdOWZJQLMY	XJ	[Z\NW	N[	RUL	_NJRWZQRNWY	|IOQNJRWZQRNWMY	MIbbKXLWMY	NW	NRULW	bLWMNJM	NW	LJRXRXLM	RUZR	bWN\XSLS	KZONWY	dZRLWXZKMY	ZJS	LaIXbdLJR	WLKZRXĴ	RN	RUL	�NW�ef	gh�	�yupmtmnopys	tqu	vowxyrpf	gh�hz	�UL	VWQUXRLQR	]XKKY	]XRUXJ	ML\LJ	SZTM	Z[RLW	WLQLXbR	N[	RUL	_NJRWZQRNẀM	VbbKXQZRXNJ	[NW	cZTdLJRY	LXRULW	���	XMMIL	RN	RUL	�]JLW	Z	_LWRX[XQZRL	[NW	cZTdLJR	XJ	RUL	[IKK	ZdNIJR	N[	RUL	VbbKXQZRXNJ	[NW	cZTdLJRY	]XRU	Z	QNbT	RN	RUL	_NJRWZQRNW�	NW	�~�	XMMIL	RN	RUL	�]JLW	Z	_LWRX[XQZRL	[NW	cZTdLJR	[NW	MIQU	ZdNIJR	ZM	RUL	VWQUXRLQR	SLRLWdXJLM	XM	bWNbLWKT	SILY	ZJS	JNRX[T	RUL	_NJRWZQRNW	ZJS	�]JLW	N[	RUL	VWQUXRLQR̀M	WLZMNJM	[NW	]XRUUNKSXĴ	QLWRX[XQZRXNJ	XJ	bZWR	ZM	bWN\XSLS	XJ	|LQRXNJ	}e�e��	NW	���	]XRUUNKS	QLWRX[XQZRXNJ	N[	RUL	LJRXWL	VbbKXQZRXNJ	[NW	cZTdLJRY	ZJS	JNRX[T	RUL	_NJRWZQRNW	ZJS	�]JLW	N[	RUL	VWQUXRLQR̀M	WLZMNJ	[NW	]XRUUNKSXĴ	QLWRX[XQZRXNJ	XJ	]UNKL	ZM	bWN\XSLS	XJ	|LQRXNJ	}e�e�ef	gh�h�	�UL	XMMIZJQL	N[	Z	_LWRX[XQZRL	[NW	cZTdLJR	]XKK	QNJMRXRIRL	Z	WLbWLMLJRZRXNJ	OT	RUL	VWQUXRLQR	RN	RUL	�]JLWY	OZMLS	NJ	RUL	VWQUXRLQR̀M	L\ZKIZRXNJ	N[	RUL	�NW�	ZJS	RUL	SZRZ	XJ	RUL	VbbKXQZRXNJ	[NW	cZTdLJRY	RUZRY	RN	RUL	OLMR	N[	RUL	VWQUXRLQR̀M	�JN]KLŜLY	XJ[NWdZRXNJY	ZJS	OLKXL[Y	RUL	�NW�	UZM	bWN̂WLMMLS	RN	RUL	bNXJR	XJSXQZRLSY	RUL	aIZKXRT	N[	RUL	�NW�	XM	XJ	ZQQNWSZJQL	]XRU	RUL	_NJRWZQR	�NQIdLJRMY	ZJS	RUZR	RUL	_NJRWZQRNW	XM	LJRXRKLS	RN	bZTdLJR	XJ	RUL	ZdNIJR	QLWRX[XLSe	�UL	[NWL̂NXĴ	WLbWLMLJRZRXNJM	ZWL	MIOPLQR	RN	ZJ	L\ZKIZRXNJ	N[	RUL	�NW�	[NW	QNJ[NWdZJQL	]XRU	RUL	_NJRWZQR	�NQIdLJRM	IbNJ	|IOMRZJRXZK	_NdbKLRXNJY	RN	WLMIKRM	N[	MIOMLaILJR	RLMRM	ZJS	XJMbLQRXNJMY	RN	QNWWLQRXNJ	N[	dXJNW	SL\XZRXNJM	[WNd	RUL	_NJRWZQR	�NQIdLJRM	bWXNW	RN	QNdbKLRXNJY	ZJS	RN	MbLQX[XQ	aIZKX[XQZRXNJM	L�bWLMMLS	OT	RUL	VWQUXRLQRe	�N]L\LWY	RUL	XMMIZJQL	N[	Z	_LWRX[XQZRL	[NW	cZTdLJR	]XKK	JNR	OL	Z	WLbWLMLJRZRXNJ	RUZR	RUL	VWQUXRLQR	UZM	���	dZSL	L�UZIMRX\L	NW	QNJRXJINIM	NJ�MXRL	XJMbLQRXNJM	RN	QULQ�	RUL	aIZKXRT	NW	aIZJRXRT	N[	RUL	�NW��	�~�	WL\XL]LS	QNJMRWIQRXNJ	dLZJMY	dLRUNSMY	RLQUJXaILMY	MLaILJQLMY	NW	bWNQLSIWLM�	���	WL\XL]LS	QNbXLM	N[	WLaIXMXRXNJM	WLQLX\LS	[WNd	|IOQNJRWZQRNWM	ZJS	MIbbKXLWM	ZJS	NRULW	SZRZ	WLaILMRLS	OT	RUL	�]JLW	RN	MIOMRZJRXZRL	RUL	_NJRWZQRNẀM	WX̂UR	RN	bZTdLJR�	NW	���	dZSL	L�ZdXJZRXNJ	RN	ZMQLWRZXJ	UN]	NW	[NW	]UZR	bIWbNML	RUL	_NJRWZQRNW	UZM	IMLS	dNJLT	bWL\XNIMKT	bZXS	NJ	ZQQNIJR	N[	RUL	_NJRWZQR	|Ide
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I	JKL	MNOPQPRSQ	TR	UPTVVRWX	YNZTP[PO\TPRSI	JKLK]	̂_̀	abc_dèce	fgh	ide__jkl	g	m̀bedndcgè	njb	oghf̀pe	dp	i_jk̀	jb	dp	qgber	ej	e_̀	̀sèpe	b̀gtjpgukh	p̀c̀ttgbh	ej	qbjèce	e_̀	vip̀br	dn	dp	e_̀	abc_dècewt	jqdpdjp	e_̀	b̀qb̀t̀pegedjpt	ej	e_̀	vip̀b	b̀xydb̀l	uh	z̀cedjp	{|}|~	cgppje	ù	fgl̀|	�n	e_̀	abc_dèce	dt	ypguk̀	ej	c̀bednh	qghf̀pe	dp	e_̀	gfjype	jn	e_̀	aqqkdcgedjpr	e_̀	abc_dèce	idkk	pjednh	e_̀	mjpebgcejb	gpl	vip̀b	gt	qbj�dl̀l	dp	z̀cedjp	{|}|�|	�n	e_̀	mjpebgcejb	gpl	abc_dèce	cgppje	g�b̀̀	jp	g	b̀�dt̀l	gfjyper	e_̀	abc_dèce	idkk	qbjfqekh	dttỳ	g	m̀bedndcgè	njb	oghf̀pe	njb	e_̀	gfjype	njb	i_dc_	e_̀	abc_dèce	dt	guk̀	ej	fg�̀	tyc_	b̀qb̀t̀pegedjpt	ej	e_̀	vip̀b|	̂_̀	abc_dèce	fgh	gktj	ide__jkl	g	m̀bedndcgè	njb	oghf̀pe	jbr	ùcgyt̀	jn	tyut̀xỳpekh	ldtcj�̀b̀l	̀�dl̀pc̀r	fgh	pykkdnh	e_̀	i_jk̀	jb	g	qgbe	jn	g	m̀bedndcgè	njb	oghf̀pe	qb̀�djytkh	dttỳlr	ej	tyc_	̀sèpe	gt	fgh	ù	p̀c̀ttgbh	dp	e_̀	abc_dècewt	jqdpdjp	ej	qbjèce	e_̀	vip̀b	nbjf	kjtt	njb	i_dc_	e_̀	mjpebgcejb	dt	b̀tqjptduk̀r	dpckyldp�	kjtt	b̀tykedp�	nbjf	gcet	gpl	jfdttdjpt	l̀tcbdùl	dp	z̀cedjp	�|�|~r	ùcgyt̀	jnK]				l̀ǹced�̀	�jb�	pje	b̀f̀ld̀l�K�				e_dbl	qgbeh	ckgdft	ndk̀l	jb	b̀gtjpguk̀	̀�dl̀pc̀	dpldcgedp�	qbjuguk̀	ndkdp�	jn	tyc_	ckgdftr	ypk̀tt	t̀cybdeh	gcc̀qeguk̀	ej	e_̀	vip̀b	dt	qbj�dl̀l	uh	e_̀	mjpebgcejb�K�				ngdkyb̀	jn	e_̀	mjpebgcejb	ej	fg�̀	qghf̀pet	qbjq̀bkh	ej	zyucjpebgcejbt	jb	tyqqkd̀bt	njb	kgujbr	fgèbdgkt	jb	̀xydqf̀pe�K�				b̀gtjpguk̀	̀�dl̀pc̀	e_ge	e_̀	�jb�	cgppje	ù	cjfqk̀èl	njb	e_̀	ypqgdl	ugkgpc̀	jn	e_̀	mjpebgce	zyf�KL				lgfg�̀	ej	e_̀	vip̀b	jb	g	z̀qgbgè	mjpebgcejb�K�				b̀gtjpguk̀	̀�dl̀pc̀	e_ge	e_̀	�jb�	idkk	pje	ù	cjfqk̀èl	ide_dp	e_̀	mjpebgce	̂df̀r	gpl	e_ge	e_̀	ypqgdl	ugkgpc̀	ijykl	pje	ù	gl̀xygè	ej	cj�̀b	gceygk	jb	kdxydlgèl	lgfg�̀t	njb	e_̀	gpedcdqgèl	l̀kgh�	jbK�				b̀q̀gèl	ngdkyb̀	ej	cgbbh	jye	e_̀	�jb�	dp	gccjblgpc̀	ide_	e_̀	mjpebgce	�jcyf̀pet|	I	JKLK�	�_̀p	̀de_̀b	qgbeh	ldtqyèt	e_̀	abc_dècewt	l̀cdtdjp	b̀�gbldp�	g	m̀bedndcgè	njb	oghf̀pe	ypl̀b	z̀cedjp	{|�|�r	dp	i_jk̀	jb	dp	qgber	e_ge	qgbeh	fgh	tyufde	g	mkgdf	dp	gccjblgpc̀	ide_	abedck̀	��|I	JKLK�	�_̀p	e_̀	b̀gtjpt	njb	ide__jkldp�	c̀bedndcgedjp	gb̀	b̀fj�̀lr	c̀bedndcgedjp	idkk	ù	fgl̀	njb	gfjypet	qb̀�djytkh	ide__̀kl|I	JKLK�	�n	e_̀	abc_dèce	ide__jklt	c̀bedndcgedjp	njb	qghf̀pe	ypl̀b	z̀cedjp	{|�|�|�r	e_̀	vip̀b	fghr	ge	det	tjk̀	jqedjpr	dttỳ	�jdpe	c_̀c�t	ej	e_̀	mjpebgcejb	gpl	ej	gph	zyucjpebgcejb	jb	tyqqkd̀b	ej	i_jf	e_̀	mjpebgcejb	ngdk̀l	ej	fg�̀	qghf̀pe	njb	�jb�	qbjq̀bkh	q̀bnjbf̀l	jb	fgèbdgk	jb	̀xydqf̀pe	tydegukh	l̀kd�̀b̀l|	�n	e_̀	vip̀b	fg�̀t	qghf̀pet	uh	�jdpe	c_̀c�r	e_̀	vip̀b	t_gkk	pjednh	e_̀	abc_dèce	gpl	e_̀	mjpebgcejb	t_gkk	b̀nk̀ce	tyc_	qghf̀pe	jp	det	p̀se	aqqkdcgedjp	njb	oghf̀pe|I	JK�	�ZR�ZNQQ	�\��NSTQI	JK�K]	anèb	e_̀	abc_dèce	_gt	dttỳl	g	m̀bedndcgè	njb	oghf̀per	e_̀	vip̀b	t_gkk	fg�̀	qghf̀pe	dp	e_̀	fgpp̀b	gpl	ide_dp	e_̀	edf̀	qbj�dl̀l	dp	e_̀	mjpebgce	�jcyf̀petr	gpl	t_gkk	tj	pjednh	e_̀	abc_dèce|I	JK�K�	̂_̀	mjpebgcejb	t_gkk	qgh	̀gc_	zyucjpebgcejbr	pj	kgèb	e_gp	t̀�̀p	lght	gnèb	b̀c̀dqe	jn	qghf̀pe	nbjf	e_̀	vip̀br	e_̀	gfjype	ej	i_dc_	e_̀	zyucjpebgcejb	dt	̀pedek̀lr	b̀nk̀cedp�	q̀bc̀peg�̀t	gceygkkh	b̀egdp̀l	nbjf	qghf̀pet	ej	e_̀	mjpebgcejb	jp	gccjype	jn	e_̀	zyucjpebgcejbwt	qjbedjp	jn	e_̀	�jb�|	̂_̀	mjpebgcejb	t_gkkr	uh	gqqbjqbdgè	g�b̀̀ f̀pe	ide_	̀gc_	zyucjpebgcejbr	b̀xydb̀	̀gc_	zyucjpebgcejb	ej	fg�̀	qghf̀pet	ej	zyu�tyucjpebgcejbt	dp	g	tdfdkgb	fgpp̀b|I	JK�K�	̂_̀	abc_dèce	idkkr	jp	b̀xỳter	nybpdt_	ej	g	zyucjpebgcejbr	dn	qbgcedcguk̀r	dpnjbfgedjp	b̀�gbldp�	q̀bc̀peg�̀t	jn	cjfqk̀edjp	jb	gfjypet	gqqkd̀l	njb	uh	e_̀	mjpebgcejb	gpl	gcedjp	eg�̀p	e_̀b̀jp	uh	e_̀	abc_dèce	gpl	vip̀b	jp	gccjype	jn	qjbedjpt	jn	e_̀	�jb�	ljp̀	uh	tyc_	zyucjpebgcejb|I	JK�K�	̂_̀	vip̀b	_gt	e_̀	bd�_e	ej	b̀xỳte	ibdeèp	̀�dl̀pc̀	nbjf	e_̀	mjpebgcejb	e_ge	e_̀	mjpebgcejb	_gt	qbjq̀bkh	qgdl	zyucjpebgcejbt	gpl	tyqqkd̀bt	gfjypet	qgdl	uh	e_̀	vip̀b	ej	e_̀	mjpebgcejb	njb	tyucjpebgcèl	�jb�|	�n	e_̀	mjpebgcejb	ngdkt	ej	nybpdt_	tyc_	̀�dl̀pc̀	ide_dp	t̀�̀p	lghtr	e_̀	vip̀b	t_gkk	_g�̀	e_̀	bd�_e	ej	cjpegce	zyucjpebgcejbt	gpl	tyqqkd̀bt	ej	gtc̀begdp	i_̀e_̀b	e_̀h	_g�̀	ù p̀	qbjq̀bkh	qgdl|	�̀de_̀b	e_̀	vip̀b	pjb	abc_dèce	t_gkk	_g�̀	gp	jukd�gedjp	ej	qghr	jb	ej	t̀̀ 	ej	e_̀	qghf̀pe	jn	fjp̀h	ejr	g	zyucjpebgcejb	jb	tyqqkd̀br	̀sc̀qe	gt	fgh	je_̀bidt̀	ù	b̀xydb̀l	uh	kgi|I	JK�KL	̂_̀	mjpebgcejbwt	qghf̀pet	ej	tyqqkd̀bt	t_gkk	ù	eb̀gèl	dp	g	fgpp̀b	tdfdkgb	ej	e_ge	qbj�dl̀l	dp	z̀cedjpt	{|�|~r	{|�|�	gpl	{|�|}|
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I	JKLKL	M	NOPQRSRTUQO	SVP	WUXYOZQ[	U	\PV]PÔ̂	\UXYOZQ[	VP	\UPQRU_	VP	OZQRPO	̀̂O	VP	VTT̀\UZTX	VS	QaO	WPVbOTQ	cX	QaO	deZOP	̂aU__	ZVQ	TVẐQRQ̀QO	UTTO\QUZTO	VS	fVPg	ZVQ	RZ	UTTVPhUZTO	eRQa	QaO	NVZQPUTQ	iVT̀YOZQ̂jI	JKLKk	lZ_Ô̂	QaO	NVZQPUTQVP	\PVmRhÔ	QaO	deZOP	eRQa	U	\UXYOZQ	cVZh	RZ	QaO	S̀__	\OZU_	̂̀Y	VS	QaO	NVZQPUTQ	ǹY[	\UXYOZQ̂	POTORmOh	cX	QaO	NVZQPUTQVP	SVP	fVPg	\PV\OP_X	\OPSVPYOh	cX	ǹcTVZQPUTQVP̂	VP	\PVmRhOh	cX	̂̀\\_ROP̂	̂aU__	cO	aO_h	cX	QaO	NVZQPUTQVP	SVP	QaV̂O	ǹcTVZQPUTQVP̂	VP	̂̀\\_ROP̂	eaV	\OPSVPYOh	fVPg	VP	S̀PZR̂aOh	YUQOPRU_̂[	VP	cVQa[	Z̀hOP	TVZQPUTQ	eRQa	QaO	NVZQPUTQVP	SVP	eaRTa	\UXYOZQ	eÛ	YUhO	cX	QaO	deZOPj	oVQaRZ]	TVZQURZOh	aOPORZ	̂aU__	POp̀RPO	YVZOX	QV	cO	\_UTOh	RZ	U	̂O\UPUQO	UTTV̀ZQ	UZh	ZVQ	TVYYRZ]_Oh	eRQa	YVZOX	VS	QaO	NVZQPUTQVP[	TPOUQO	UZX	SRh̀TRUPX	_RUcR_RQX	VP	QVPQ	_RUcR_RQX	VZ	QaO	\UPQ	VS	QaO	NVZQPUTQVP	SVP	cPOUTa	VS	QP̀̂Q[	VP	OZQRQ_O	UZX	\OP̂VZ	VP	OZQRQX	QV	UZ	UeUPh	VS	\̀ZRQRmO	hUYU]Ô	U]URẐQ	QaO	NVZQPUTQVP	SVP	cPOUTa	VS	QaO	POp̀RPOYOZQ̂	VS	QaR̂	\PVmR̂RVZjI	JKLKq	WPVmRhOh	QaO	deZOP	aÛ	S̀_SR__Oh	RQ̂	\UXYOZQ	Vc_R]UQRVẐ	̀ZhOP	QaO	NVZQPUTQ	iVT̀YOZQ̂[	QaO	NVZQPUTQVP	̂aU__	hOSOZh	UZh	RZhOYZRSX	QaO	deZOP	SPVY	U__	_V̂ [̂	_RUcR_RQX[	hUYU]O	VP	Or\OẐO[	RZT_̀hRZ]	POÛVZUc_O	UQQVPZOXŝ	SOÔ	UZh	_RQR]UQRVZ	Or\OẐÔ[	UPR̂RZ]	V̀Q	VS	UZX	_ROZ	T_URY	VP	VQaOP	T_URY	SVP	\UXYOZQ	cX	UZX	ǹcTVZQPUTQVP	VP	̂̀\\_ROP	VS	UZX	QROPj	l\VZ	POTOR\Q	VS	ZVQRTO	VS	U	_ROZ	T_URY	VP	VQaOP	T_URY	SVP	\UXYOZQ[	QaO	deZOP	̂aU__	ZVQRSX	QaO	NVZQPUTQVPj	tS	U\\PVmOh	cX	QaO	U\\_RTUc_O	TV̀PQ[	eaOZ	POp̀RPOh[	QaO	NVZQPUTQVP	YUX	̂̀ĉQRQ̀QO	U	̂̀POQX	cVZh	SVP	QaO	\PV\OPQX	U]URẐQ	eaRTa	QaO	_ROZ	VP	VQaOP	T_URY	SVP	\UXYOZQ	aÛ	cOOZ	Û̂OPQOhjI	JKk	uvwxyz{	|}	~v��{��tS	QaO	MPTaRQOTQ	hVÔ	ZVQ	R̂̂ Ò	U	NOPQRSRTUQO	SVP	WUXYOZQ[	QaPV̀]a	ZV	SÙ_Q	VS	QaO	NVZQPUTQVP[	eRQaRZ	̂OmOZ	hUX̂	USQOP	POTOR\Q	VS	QaO	NVZQPUTQVPŝ	M\\_RTUQRVZ	SVP	WUXYOZQ[	VP	RS	QaO	deZOP	hVÔ	ZVQ	\UX	QaO	NVZQPUTQVP	eRQaRZ	̂OmOZ	hUX̂	USQOP	QaO	hUQO	ÔQUc_R̂aOh	RZ	QaO	NVZQPUTQ	iVT̀YOZQ̂[	QaO	UYV̀ZQ	TOPQRSROh	cX	QaO	MPTaRQOTQ	VP	UeUPhOh	cX	cRZhRZ]	hR̂\̀QO	PÔV_̀QRVZ[	QaOZ	QaO	NVZQPUTQVP	YUX[	̀\VZ	̂OmOZ	UhhRQRVZU_	hUX̂s	ZVQRTO	QV	QaO	deZOP	UZh	MPTaRQOTQ[	̂QV\	QaO	fVPg	̀ZQR_	\UXYOZQ	VS	QaO	UYV̀ZQ	VeRZ]	aÛ	cOOZ	POTORmOhj	�aO	NVZQPUTQ	�RYO	̂aU__	cO	OrQOZhOh	U\\PV\PRUQO_X	UZh	QaO	NVZQPUTQ	ǹY	̂aU__	cO	RZTPOÛOh	cX	QaO	UYV̀ZQ	VS	QaO	NVZQPUTQVPŝ	POÛVZUc_O	TV̂Q̂	VS	̂àQhVeZ[	hO_UX	UZh	̂QUPQ�\̀[	\_̀̂	RZQOPÔQ	Û	\PVmRhOh	SVP	RZ	QaO	NVZQPUTQ	iVT̀YOZQ̂jI	JKq	�y���v��wvx	�|��x{�w|�I	JKqK�	ǹĉQUZQRU_	NVY\_OQRVZ	R̂	QaO	̂QU]O	RZ	QaO	\PV]PÔ̂	VS	QaO	fVPg	eaOZ	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVS	R̂	̂̀SSRTROZQ_X	TVY\_OQO	RZ	UTTVPhUZTO	eRQa	QaO	NVZQPUTQ	iVT̀YOZQ̂	̂V	QaUQ	QaO	deZOP	TUZ	VTT̀\X	VP	̀QR_R�O	QaO	fVPg	SVP	RQ̂	RZQOZhOh	̀̂OjI	JKqK�	faOZ	QaO	NVZQPUTQVP	TVẐRhOP̂	QaUQ	QaO	fVPg[	VP	U	\VPQRVZ	QaOPOVS	eaRTa	QaO	deZOP	U]POÔ	QV	UTTO\Q	Ô\UPUQO_X[	R̂	̂̀ĉQUZQRU__X	TVY\_OQO[	QaO	NVZQPUTQVP	̂aU__	\PO\UPO	UZh	̂̀cYRQ	QV	QaO	MPTaRQOTQ	U	TVY\POaOẐRmO	_R̂Q	VS	RQOŶ	QV	cO	TVY\_OQOh	VP	TVPPOTQOh	\PRVP	QV	SRZU_	\UXYOZQj	�UR_̀PO	QV	RZT_̀hO	UZ	RQOY	VZ	̂̀Ta	_R̂Q	hVÔ	ZVQ	U_QOP	QaO	PÔ\VẐRcR_RQX	VS	QaO	NVZQPUTQVP	QV	TVY\_OQO	U__	fVPg	RZ	UTTVPhUZTO	eRQa	QaO	NVZQPUTQ	iVT̀YOZQ̂jI	JKqK�	l\VZ	POTOR\Q	VS	QaO	NVZQPUTQVPŝ	_R̂Q[	QaO	MPTaRQOTQ	eR__	YUgO	UZ	RẐ\OTQRVZ	QV	hOQOPYRZO	eaOQaOP	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVS	R̂	̂̀ĉQUZQRU__X	TVY\_OQOj	tS	QaO	MPTaRQOTQŝ	RẐ\OTQRVZ	hR̂T_V̂Ô	UZX	RQOY[	eaOQaOP	VP	ZVQ	RZT_̀hOh	VZ	QaO	NVZQPUTQVPŝ	_R̂Q[	eaRTa	R̂	ZVQ	̂̀SSRTROZQ_X	TVY\_OQO	RZ	UTTVPhUZTO	eRQa	QaO	NVZQPUTQ	iVT̀YOZQ̂	̂V	QaUQ	QaO	deZOP	TUZ	VTT̀\X	VP	̀QR_R�O	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVS	SVP	RQ̂	RZQOZhOh	̀̂O[	QaO	NVZQPUTQVP	âU__[	cOSVPO	R̂̂ ÙZTO	VS	QaO	NOPQRSRTUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZ[	TVY\_OQO	VP	TVPPOTQ	̂̀Ta	RQOY	̀\VZ	ZVQRSRTUQRVZ	cX	QaO	MPTaRQOTQj	tZ	̂̀Ta	TÛO[	QaO	NVZQPUTQVP	̂aU__	QaOZ	̂̀cYRQ	U	POp̀ÔQ	SVP	UZVQaOP	RẐ\OTQRVZ	cX	QaO	MPTaRQOTQ	QV	hOQOPYRZO	ǹĉQUZQRU_	NVY\_OQRVZjI	JKqK�	faOZ	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVS	R̂	̂̀ĉQUZQRU__X	TVY\_OQO[	QaO	MPTaRQOTQ	eR__	\PO\UPO	U	NOPQRSRTUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZ	QaUQ	̂aU__	ÔQUc_R̂a	QaO	hUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZ�	ÔQUc_R̂a	PÔ\VẐRcR_RQRÔ	VS	QaO	deZOP	UZh	NVZQPUTQVP	SVP	̂OT̀PRQX[	YURZQOZUZTO[	aOUQ[	̀QR_RQRÔ[	hUYU]O	QV	QaO	fVPg	UZh	RẐ P̀UZTO�	UZh	SRr	QaO	QRYO	eRQaRZ	eaRTa	QaO	NVZQPUTQVP	̂aU__	SRZR̂a	U__	RQOŶ	VZ	QaO	_R̂Q	UTTVY\UZXRZ]	QaO	NOPQRSRTUQOj	fUPPUZQRÔ	POp̀RPOh	cX	QaO	NVZQPUTQ	iVT̀YOZQ̂	̂aU__	TVYYOZTO	VZ	QaO	hUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZ	VS	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVS	̀Z_Ô̂	VQaOPeR̂O	\PVmRhOh	RZ	QaO	NOPQRSRTUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZjI	JKqK�	�aO	NOPQRSRTUQO	VS	ǹĉQUZQRU_	NVY\_OQRVZ	̂aU__	cO	̂̀cYRQQOh	QV	QaO	deZOP	UZh	NVZQPUTQVP	SVP	QaORP	ePRQQOZ	UTTO\QUZTO	VS	PÔ\VẐRcR_RQRÔ	Û̂R]ZOh	QV	QaOY	RZ	QaO	NOPQRSRTUQOj	l\VZ	̂̀Ta	UTTO\QUZTO[	UZh	TVẐOZQ	VS	̂̀POQX	RS	UZX[	QaO	deZOP	̂aU__	YUgO	\UXYOZQ	VS	POQURZU]O	U\\_XRZ]	QV	QaO	fVPg	VP	hÔR]ZUQOh	\VPQRVZ	QaOPOVSj	ǹTa	\UXYOZQ	âU__	cO	Uhb̀̂QOh	SVP	fVPg	QaUQ	R̂	RZTVY\_OQO	VP	ZVQ	RZ	UTTVPhUZTO	eRQa	QaO	POp̀RPOYOZQ̂	VS	QaO	NVZQPUTQ	iVT̀YOZQ̂j
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I	JKJ	LMNOPMQ	RSSTUMVSW	XN	YZ[I	JKJK\	]̂_	̀ab_c	def	ghhijf	gc	ik_	ebf	hgdjl_m_n	gc	jecmoellf	hgdjl_m_n	jgcmogb	gp	m̂_	qgcr	em	ebf	kmes_	â_b	kiĥ	jgcmogb	ok	n_kosbem_n	tf	k_jecem_	esc__d_bm	aom̂	m̂_	ugbmcehmgcv	jcgwon_n	kiĥ	ghhijebhf	gc	ik_	ok	hgbk_bm_n	mg	tf	m̂_	obkic_c	ebn	eim̂gcox_n	tf	jitloh	eim̂gcomo_k	̂ewobs	yicoknohmogb	gw_c	m̂_	zcgy_hm{	|iĥ	jecmoel	ghhijebhf	gc	ik_	def	hgdd_bh_	â_m̂_c	gc	bgm	m̂_	jgcmogb	ok	kitkmebmoellf	hgdjl_m_v	jcgwon_n	m̂_	̀ab_c	ebn	ugbmcehmgc	̂ew_	ehh_jm_n	ob	acomobs	m̂_	c_kjgbkotolomo_k	ekkosb_n	mg	_eĥ	gp	m̂_d	pgc	jefd_bmkv	c_meobes_v	op	ebfv	k_hicomfv	deobm_bebh_v	̂_emv	imolomo_kv	nedes_	mg	m̂_	qgcr	ebn	obkicebh_v	ebn	̂ew_	esc__n	ob	acomobs	hgbh_cbobs	m̂_	j_cogn	pgc	hgcc_hmogb	gp	m̂_	qgcr	ebn	hgdd_bh_d_bm	gp	aeccebmo_k	c_}ioc_n	tf	m̂_	ugbmcehm	~ghid_bmk{	q _̂b	m̂_	ugbmcehmgc	hgbkon_ck	e	jgcmogb	kitkmebmoellf	hgdjl_m_v	m̂_	ugbmcehmgc	k̂ell	jc_jec_	ebn	kitdom	e	lokm	mg	m̂_	�cĥom_hm	ek	jcgwon_n	ibn_c	|_hmogb	�{�{�{	ugbk_bm	gp	m̂_	ugbmcehmgc	mg	jecmoel	ghhijebhf	gc	ik_	k̂ell	bgm	t_	ibc_ekgbetlf	aom̂̂ _ln{	]̂_	kmes_	gp	m̂_	jcgsc_kk	gp	m̂_	qgcr	k̂ell	t_	n_m_cdob_n	tf	acomm_b	esc__d_bm	t_ma__b	m̂_	̀ab_c	ebn	ugbmcehmgc	gcv	op	bg	esc__d_bm	ok	c_eĥ_nv	tf	n_hokogb	gp	m̂_	�cĥom_hm{I	JKJK�	�dd_noem_lf	jcogc	mg	kiĥ	jecmoel	ghhijebhf	gc	ik_v	m̂_	̀ab_cv	ugbmcehmgcv	ebn	�cĥom_hm	k̂ell	ygobmlf	obkj_hm	m̂_	ec_e	mg	t_	ghhijo_n	gc	jgcmogb	gp	m̂_	qgcr	mg	t_	ik_n	ob	gcn_c	mg	n_m_cdob_	ebn	c_hgcn	m̂_	hgbnomogb	gp	m̂_	qgcr{I	JKJK�	�bl_kk	gm̂_caok_	esc__n	ijgbv	jecmoel	ghhijebhf	gc	ik_	gp	e	jgcmogb	gc	jgcmogbk	gp	m̂_	qgcr	k̂ell	bgm	hgbkmomim_	ehh_jmebh_	gp	qgcr	bgm	hgdjlfobs	aom̂	m̂_	c_}ioc_d_bmk	gp	m̂_	ugbmcehm	~ghid_bmk{I	JK\�	�PVMQ	�X�UQ[OPXV	MV�	�PVMQ	LMW�[VOI	JK\�K\	�jgb	c_h_ojm	gp	m̂_	ugbmcehmgc�k	bgmoh_	m̂em	m̂_	qgcr	ok	c_enf	pgc	pobel	obkj_hmogb	ebn	ehh_jmebh_	ebn	ijgb	c_h_ojm	gp	e	pobel	�jjlohemogb	pgc	zefd_bmv	m̂_	�cĥom_hm	aoll	jcgdjmlf	der_	kiĥ	obkj_hmogb{	q _̂b	m̂_	�cĥom_hm	pobnk	m̂_	qgcr	ehh_jmetl_	ibn_c	m̂_	ugbmcehm	~ghid_bmk	ebn	m̂_	ugbmcehm	pillf	j_cpgcd_nv	m̂_	�cĥom_hm	aoll	jcgdjmlf	okki_	e	pobel	u_cmopohem_	pgc	zefd_bm	kmemobs	m̂em	mg	m̂_	t_km	gp	m̂_	�cĥom_hm�k	rbgal_ns_v	obpgcdemogb	ebn	t_lo_pv	ebn	gb	m̂_	tekok	gp	m̂_	�cĥom_hm�k	gb�kom_	wokomk	ebn	obkj_hmogbkv	m̂_	qgcr	̂ek	t__b	hgdjl_m_n	ob	ehhgcnebh_	aom̂	m̂_	ugbmcehm	~ghid_bmk	ebn	m̂em	m̂_	_bmoc_	telebh_	pgibn	mg	t_	ni_	m̂_	ugbmcehmgc	ebn	bgm_n	ob	m̂_	pobel	u_cmopohem_	ok	ni_	ebn	jefetl_{	]̂_	�cĥom_hm�k	pobel	u_cmopohem_	pgc	zefd_bm	aoll	hgbkmomim_	e	picm̂_c	c_jc_k_bmemogb	m̂em	hgbnomogbk	lokm_n	ob	|_hmogb	�{��{�	ek	jc_h_n_bm	mg	m̂_	ugbmcehmgc�k	t_obs	_bmoml_n	mg	pobel	jefd_bm	̂ew_	t__b	pilpoll_n{I	JK\�K�	�_om̂_c	pobel	jefd_bm	bgc	ebf	c_deobobs	c_meob_n	j_ch_bmes_	k̂ell	t_hgd_	ni_	ibmol	m̂_	ugbmcehmgc	kitdomk	mg	m̂_	�cĥom_hm	���	eb	epponewom	m̂em	jefcgllkv	tollk	pgc	dem_coelk	ebn	_}iojd_bmv	ebn	gm̂_c	obn_tm_nb_kk	hgbb_hm_n	aom̂	m̂_	qgcr	pgc	âoĥ	m̂_	̀ab_c	gc	m̂_	̀ab_c�k	jcgj_cmf	doŝm	t_	c_kjgbkotl_	gc	_bhidt_c_n	�l_kk	edgibmk	aom̂̂ _ln	tf	̀ab_c�	̂ew_	t__b	jeon	gc	gm̂_caok_	kemokpo_nv	���	e	h_cmopohem_	_won_bhobs	m̂em	obkicebh_	c_}ioc_n	tf	m̂_	ugbmcehm	~ghid_bmk	mg	c_deob	ob	pgch_	epm_c	pobel	jefd_bm	ok	hicc_bmlf	ob	_pp_hmv	���	e	acomm_b	kmem_d_bm	m̂em	m̂_	ugbmcehmgc	rbgak	gp	bg	c_ekgb	m̂em	m̂_	obkicebh_	aoll	bgm	t_	c_b_aetl_	mg	hgw_c	m̂_	j_cogn	c_}ioc_n	tf	m̂_	ugbmcehm	~ghid_bmkv	���	hgbk_bm	gp	kic_mfv	op	ebfv	mg	pobel	jefd_bmv	���	nghid_bmemogb	gp	ebf	kj_hoel	aeccebmo_kv	kiĥ	ek	debipehmic_ck�	aeccebmo_k	gc	kj_hopoh	|ithgbmcehmgc	aeccebmo_kv	ebn	���	op	c_}ioc_n	tf	m̂_	̀ab_cv	gm̂_c	neme	_kmetlok̂obs	jefd_bm	gc	kemokpehmogb	gp	gtlosemogbkv	kiĥ	ek	c_h_ojmk	ebn	c_l_ek_k	ebn	aeow_ck	gp	lo_bkv	hleodkv	k_hicomf	obm_c_kmkv	gc	_bhidtcebh_k	ecokobs	gim	gp	m̂_	ugbmcehmv	mg	m̂_	_�m_bm	ebn	ob	kiĥ	pgcd	ek	def	t_	n_kosbem_n	tf	m̂_	̀ab_c{	�p	e	|ithgbmcehmgc	c_pik_k	mg	picbok̂	e	c_l_ek_	gc	aeow_c	c_}ioc_n	tf	m̂_	̀ab_cv	m̂_	ugbmcehmgc	def	picbok̂	e	tgbn	kemokpehmgcf	mg	m̂_	̀ab_c	mg	obn_dbopf	m̂_	̀ab_c	eseobkm	kiĥ	lo_bv	hleodv	k_hicomf	obm_c_kmv	gc	_bhidtcebh_{	�p	e	lo_bv	hleodv	k_hicomf	obm_c_kmv	gc	_bhidtcebh_	c_deobk	ibkemokpo_n	epm_c	jefd_bmk	ec_	den_v	m̂_	ugbmcehmgc	k̂ell	c_pibn	mg	m̂_	̀ab_c	ell	dgb_f	m̂em	m̂_	̀ab_c	def	t_	hgdj_ll_n	mg	jef	ob	nokĥecsobs	m̂_	lo_bv	hleodv	k_hicomf	obm_c_kmv	gc	_bhidtcebh_v	obhlinobs	ell	hgkmk	ebn	c_ekgbetl_	emmgcb_fk�	p__k{I	JK\�K�	�pv	epm_c	|itkmebmoel	ugdjl_mogb	gp	m̂_	qgcrv	pobel	hgdjl_mogb	m̂_c_gp	ok	dem_coellf	n_lef_n	m̂cgiŝ	bg	peilm	gp	m̂_	ugbmcehmgc	gc	tf	okkiebh_	gp	ûebs_	̀cn_ck	epp_hmobs	pobel	hgdjl_mogbv	ebn	m̂_	�cĥom_hm	kg	hgbpocdkv	m̂_	àb_c	k̂ellv	ijgb	ejjlohemogb	tf	m̂_	ugbmcehmgc	ebn	h_cmopohemogb	tf	m̂_	�cĥom_hmv	ebn	aom̂gim	m_cdobemobs	m̂_	ugbmcehmv	der_	jefd_bm	gp	m̂_	telebh_	ni_	pgc	m̂em	jgcmogb	gp	m̂_	qgcr	pillf	hgdjl_m_nv	hgcc_hm_nv	ebn	ehh_jm_n{	�p	m̂_	c_deobobs	telebh_	pgc	qgcr	bgm	pillf	hgdjl_m_n	gc	hgcc_hm_n	ok	l_kk	m̂eb	c_meobes_	kmojilem_n	ob	m̂_	ugbmcehm	~ghid_bmkv	ebn	op	tgbnk	̂ew_	t__b	picbok̂_nv	m̂_	acomm_b	hgbk_bm	gp	m̂_	kic_mf	mg	jefd_bm	gp	m̂_	telebh_	ni_	pgc	m̂em	jgcmogb	gp	m̂_	qgcr	pillf	hgdjl_m_n	ebn	ehh_jm_n	k̂ell	t_	kitdomm_n	tf	m̂_	ugbmcehmgc	mg	m̂_	�cĥom_hm	jcogc	mg	h_cmopohemogb	gp	kiĥ	jefd_bm{	|iĥ	jefd_bm	k̂ell	t_	den_	ibn_c	m_cdk	ebn	hgbnomogbk	sgw_cbobs	pobel	jefd_bmv	_�h_jm	m̂em	om	k̂ell	bgm	hgbkmomim_	e	aeow_c	gp	uleodk{
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I	JKLMKN	OPQ	RSTUVW	XY	YUVSZ	[S\RQV]	̂PSZZ	_XV̂]U]̀]Q	S	aSUbQc	XY	dZSUR̂	e\	]PQ	faVQc	Qg_Q[]	]PX̂Q	ScÛUVW	YcXRKL				ZUQV̂h	dZSUR̂h	̂Q_̀cU]\	UV]QcQ̂]̂h	Xc	QV_̀RecSV_Q̂	ScÛUVW	X̀]	XY	]PQ	dXV]cS_]	SVi	̀V̂Q]]ZQijKk				YSUZ̀cQ	XY	]PQ	lXcT	]X	_XR[Z\	aU]P	]PQ	cQm̀UcQRQV]̂	XY	]PQ	dXV]cS_]	nX_̀RQV]̂j	Ko				]QcR̂	XY	̂[Q_USZ	aSccSV]UQ̂	cQm̀UcQi	e\	]PQ	dXV]cS_]	nX_̀RQV]̂j	XcKN				S̀iU]̂	[QcYXcRQi	e\	]PQ	faVQch	UY	[QcRU]]Qi	e\	]PQ	dXV]cS_]	nX_̀RQV]̂h	SY]Qc	YUVSZ	[S\RQV]pI	JKLMKq	r__Q[]SV_Q	XY	YUVSZ	[S\RQV]	e\	]PQ	dXV]cS_]Xch	S	s̀e_XV]cS_]Xch	Xc	S	̂̀[[ZUQch	̂PSZZ	_XV̂]U]̀]Q	S	aSUbQc	XY	_ZSUR̂	e\	]PS]	[S\QQ	Qg_Q[]	]PX̂Q	[cQbUX̀ Ẑ\	RSiQ	UV	acU]UVW	SVi	UiQV]UYUQi	e\	]PS]	[S\QQ	Ŝ	̀V̂Q]]ZQi	S]	]PQ	]URQ	XY	YUVSZ	r[[ZU_S]UXV	YXc	tS\RQV]puvwxyz{	LM			|v}w{ywx}~	}�	|{v�}~�	u~�	|v}|{vw�I	LMKL	������	|����������	���	|�������OPQ	dXV]cS_]Xc	̂PSZZ	eQ	cQ̂[XV̂UeZQ	YXc	UVU]US]UVWh	RSUV]SUVUVWh	SVi	̂̀[QcbÛUVW	SZZ	̂SYQ]\	[cQ_S̀]UXV̂	SVi	[cXWcSR̂	UV	_XVVQ_]UXV	aU]P	]PQ	[QcYXcRSV_Q	XY	]PQ	dXV]cS_]pI	LMKk	������	��	|������	���	|�������I	LMKkKL	OPQ	dXV]cS_]Xc	̂PSZZ	]STQ	cQŜXVSeZQ	[cQ_S̀]UXV̂	YXc	̂SYQ]\	XYh	SVi	̂PSZZ	[cXbUiQ	cQŜXVSeZQ	[cX]Q_]UXV	]X	[cQbQV]	iSRSWQh	UV�̀c\h	Xc	ZX̂ 	̂]XKL				QR[ZX\QQ̂	XV	]PQ	lXcT	SVi	X]PQc	[QĉXV̂	aPX	RS\	eQ	SYYQ_]Qi	]PQcQe\jKk				]PQ	lXcT	SVi	RS]QcUSẐ	SVi	Qm̀U[RQV]	]X	eQ	UV_Xc[XcS]Qi	]PQcQUVh	aPQ]PQc	UV	̂]XcSWQ	XV	Xc	XYY	]PQ	̂U]Qh	V̀iQc	_ScQh	_̀ ]̂Xi\h	Xc	_XV]cXZ	XY	]PQ	dXV]cS_]Xch	S	s̀e_XV]cS_]Xch	Xc	S	s̀e�̂̀e_XV]cS_]Xcj	SViKo				X]PQc	[cX[Qc]\	S]	]PQ	̂U]Q	Xc	Si�S_QV]	]PQcQ]Xh	̂̀_P	Ŝ	]cQQ̂h	̂Pc̀êh	ZSaV̂h	aSZT̂h	[SbQRQV]̂h	cXSiaS\̂h	]̂c̀_]̀cQ̂h	SVi	̀]UZU]UQ̂	VX]	iQ̂UWVS]Qi	YXc	cQRXbSZh	cQZX_S]UXVh	Xc	cQ[ZS_QRQV]	UV	]PQ	_X̀ĉQ	XY	_XV̂]c̀_]UXVpI	LMKkKk	OPQ	dXV]cS_]Xc	̂PSZZ	_XR[Z\	aU]Ph	SVi	WUbQ	VX]U_Q̂	cQm̀UcQi	e\	S[[ZU_SeZQ	ZSâh	̂]S]̀]Q̂h	XciUVSV_Q̂h	_XiQ̂h	c̀ZQ̂	SVi	cQẀZS]UXV̂h	SVi	ZSaỲZ	XciQĉ	XY	[̀eZU_	S̀]PXcU]UQ̂h	eQScUVW	XV	̂SYQ]\	XY	[QĉXV̂	Xc	[cX[Qc]\	Xc	]PQUc	[cX]Q_]UXV	YcXR	iSRSWQh	UV�̀c\h	Xc	ZX̂ p̂I	LMKkKo	OPQ	dXV]cS_]Xc	̂PSZZ	UR[ZQRQV]h	QcQ_]h	SVi	RSUV]SUVh	Ŝ	cQm̀UcQi	e\	QgÛ]UVW	_XViU]UXV̂	SVi	[QcYXcRSV_Q	XY	]PQ	dXV]cS_]h	cQŜXVSeZQ	̂SYQẀScî	YXc	̂SYQ]\	SVi	[cX]Q_]UXVh	UV_Z̀iUVW	[X̂]UVW	iSVWQc	̂UWV̂	SVi	X]PQc	aScVUVŴ	SWSUV̂]	PS�Scîj	[cXR̀ ZWS]UVW	̂SYQ]\	cQẀZS]UXV̂j	SVi	VX]UY\UVW	]PQ	XaVQĉ	SVi	̀̂Qĉ	XY	Si�S_QV]	̂U]Q̂	SVi	̀]UZU]UQ̂	XY	]PQ	̂SYQẀScîpI	LMKkKN	lPQV	̀̂Q	Xc	̂]XcSWQ	XY	Qg[ZX̂UbQ̂	Xc	X]PQc	PS�SciX̀ 	̂RS]QcUSẐ	Xc	Qm̀U[RQV]h	Xc	̀V̀^̀SZ	RQ]PXî	ScQ	VQ_Q̂̂Sc\	YXc	QgQ_̀]UXV	XY	]PQ	lXcTh	]PQ	dXV]cS_]Xc	̂PSZZ	QgQc_ÛQ	̀]RX̂]	_ScQ	SVi	_Scc\	XV	̂̀_P	S_]UbU]UQ̂	̀ViQc	^̀[QcbÛUXV	XY	[cX[QcZ\	m̀SZUYUQi	[QĉXVVQZpI	LMKkKq	OPQ	dXV]cS_]Xc	̂PSZZ	[cXR[]Z\	cQRQi\	iSRSWQ	SVi	ZX̂ 	̂�X]PQc	]PSV	iSRSWQ	Xc	ZX̂ 	̂UV̂ c̀Qi	̀ViQc	[cX[Qc]\	UV̂ c̀SV_Q	cQm̀UcQi	e\	]PQ	dXV]cS_]	nX_̀RQV]̂�	]X	[cX[Qc]\	cQYQccQi	]X	UV	sQ_]UXV̂	��p�p�p�	SVi	��p�p�p�	_S̀ Q̂i	UV	aPXZQ	Xc	UV	[Sc]	e\	]PQ	dXV]cS_]Xch	S	s̀e_XV]cS_]Xch	S	s̀e�̂̀e_XV]cS_]Xch	Xc	SV\XVQ	iUcQ_]Z\	Xc	UViUcQ_]Z\	QR[ZX\Qi	e\	SV\	XY	]PQRh	Xc	e\	SV\XVQ	YXc	aPX̂Q	S_]̂	]PQ\	RS\	eQ	ZUSeZQ	SVi	YXc	aPU_P	]PQ	dXV]cS_]Xc	Û	cQ̂[XV̂UeZQ	̀ViQc	sQ_]UXV̂	��p�p�p�	SVi	��p�p�p�p	OPQ	dXV]cS_]Xc	RS\	RSTQ	S	dZSUR	YXc	]PQ	_X̂]	]X	cQRQi\	]PQ	iSRSWQ	Xc	ZX̂ 	̂]X	]PQ	Qg]QV]	̂̀_P	iSRSWQ	Xc	ZX̂ 	̂Û	S]]cUè]SeZQ	]X	S_]̂	Xc	XRÛ̂UXV̂	XY	]PQ	faVQc	Xc	rc_PU]Q_]	Xc	SV\XVQ	iUcQ_]Z\	Xc	UViUcQ_]Z\	QR[ZX\Qi	e\	QU]PQc	XY	]PQRh	Xc	e\	SV\XVQ	YXc	aPX̂Q	S_]̂	QU]PQc	XY	]PQR	RS\	eQ	ZUSeZQh	SVi	VX]	S]]cUè]SeZQ	]X	]PQ	YS̀Z]	Xc	VQWZUWQV_Q	XY	]PQ	dXV]cS_]Xcp	OPQ	YXcQWXUVW	XeZUWS]UXV̂	XY	]PQ	dXV]cS_]Xc	ScQ	UV	SiiU]UXV	]X	]PQ	dXV]cS_]Xc�̂	XeZUWS]UXV̂	̀ViQc	sQ_]UXV	�p��pI	LMKkK�	OPQ	dXV]cS_]Xc	̂PSZZ	iQ̂UWVS]Q	S	cQ̂[XV̂UeZQ	RQReQc	XY	]PQ	dXV]cS_]Xc�̂	XcWSVU�S]UXV	S]	]PQ	̂U]Q	aPX̂Q	ì]\	P̂SZZ	eQ	]PQ	[cQbQV]UXV	XY	S__UiQV]̂p	OPÛ	[QĉXV	̂PSZZ	eQ	]PQ	dXV]cS_]Xc�̂	̂̀[QcUV]QViQV]	̀VZQ̂̂	X]PQcaÛQ	iQ̂UWVS]Qi	e\	]PQ	dXV]cS_]Xc	UV	acU]UVW	]X	]PQ	faVQc	SVi	rc_PU]Q_]pI	LMKkK�	OPQ	dXV]cS_]Xc	̂PSZZ	VX]	[QcRU]	SV\	[Sc]	XY	]PQ	_XV̂]c̀_]UXV	Xc	̂U]Q	]X	eQ	ZXSiQi	̂X	Ŝ	]X	_S̀ Q̂	iSRSWQ	Xc	_cQS]Q	SV	̀V̂SYQ	_XViU]UXVp
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I	JKLMLN	OPQRST	US	VWXWYZ	[U	\ZS]UP	US	\SÛZS[T_̀	abcdae	fgech	ij̀̀aei	bkljeh	me	ngogpa	cm	faeimk	me	femfaech	qargjia	m̀	gk	grc	me	mobiibmk	m̀	cda	mcdae	fgechs	me	m̀	mcdaei	̀me	tdmia	grci	ijrd	fgech	bi	uapguuh	eaifmkibquas	kmcbra	m̀	cda	bkljeh	me	ngogpas	tdacdae	me	kmc	bkijeans	idguu	qa	pbvak	cm	cda	mcdae	fgech	tbcdbk	g	eagimkgqua	cboa	kmc	awraanbkp	xy	nghi	g̀cae	nbirmvaehz	{da	kmcbra	idguu	femvbna	ij̀̀brbakc	nacgbu	cm	akgqua	cda	mcdae	fgech	cm	bkvaicbpgca	cda	ogccaezI	JKL|	}W~WS�UR]	�W[ZS�W�]	WP�	�R�][WP�Z]I	JKL|LJ	{da	�mkcegrcme	bi	eaifmkibqua	̀me	rmofubgkra	tbcd	gkh	ea�jbeaoakci	bkrujnan	bk	cda	�mkcegrc	�mrjoakci	eapgenbkp	dg�genmji	ogcaebgui	me	ijqicgkraiz	_̀	cda	�mkcegrcme	akrmjkcaei	g	dg�genmji	ogcaebgu	me	ijqicgkra	kmc	gnneaiian	bk	cda	�mkcegrc	�mrjoakci	gkn	b̀	eagimkgqua	feargjcbmki	tbuu	qa	bkgna�jgca	cm	feavakc	̀meaiaagqua	qmnbuh	bkljeh	me	nagcd	cm	faeimki	eaijucbkp	̀emo	g	ogcaebgu	me	ijqicgkras	bkrujnbkp	qjc	kmc	ubobcan	cm	giqaicmi	me	fmuhrdumebkgcan	qbfdakhu	�����s	akrmjkcaean	mk	cda	ibca	qh	cda	�mkcegrcmes	cda	�mkcegrcme	idguus	jfmk	earmpkb�bkp	cda	rmknbcbmks	booanbgcauh	icmf	�me�	bk	cda	g̀̀arcan	geag	gkn	kmcb̀h	cda	�tkae	gkn	�erdbcarc	m̀	cda	rmknbcbmkzI	JKL|LM	�fmk	earabfc	m̀	cda	�mkcegrcme�i	kmcbras	cda	�tkae	idguu	mqcgbk	cda	iaevbrai	m̀	g	ubrakian	ugqmegcmeh	cm	vaeb̀h	cda	feaiakra	me	gqiakra	m̀	cda	ogcaebgu	me	ijqicgkra	eafmecan	qh	cda	�mkcegrcme	gkns	bk	cda	avakc	ijrd	ogcaebgu	me	ijqicgkra	bi	̀mjkn	cm	qa	feaiakcs	cm	rgjia	bc	cm	qa	eaknaean	dgeouaiiz	�kuaii	mcdaetbia	ea�jbean	qh	cda	�mkcegrc	�mrjoakcis	cda	�tkae	idguu	̀jekbid	bk	tebcbkp	cm	cda	�mkcegrcme	gkn	�erdbcarc	cda	kgoai	gkn	�jgub̀brgcbmki	m̀	faeimki	me	akcbcbai	tdm	gea	cm	faèmeo	caici	vaeb̀hbkp	cda	feaiakra	me	gqiakra	m̀	cda	ogcaebgu	me	ijqicgkra	me	tdm	gea	cm	faèmeo	cda	cgi�	m̀	eaomvgu	me	ig̀a	rmkcgbkoakc	m̀	cda	ogcaebgu	me	ijqicgkraz	{da	�mkcegrcme	gkn	cda	�erdbcarc	tbuu	femofcuh	eafuh	cm	cda	�tkae	bk	tebcbkp	icgcbkp	tdacdae	me	kmc	abcdae	dgi	eagimkgqua	mqlarcbmk	cm	cda	faeimki	me	akcbcbai	femfmian	qh	cda	�tkaez	_̀	abcdae	cda	�mkcegrcme	me	�erdbcarc	dgi	gk	mqlarcbmk	cm	g	faeimk	me	akcbch	femfmian	qh	cda	�tkaes	cda	�tkae	idguu	femfmia	gkmcdae	cm	tdmo	cda	�mkcegrcme	gkn	cda	�erdbcarc	dgva	km	eagimkgqua	mqlarcbmkz	�dak	cda	ogcaebgu	me	ijqicgkra	dgi	qaak	eaknaean	dgeouaiis	�me�	bk	cda	g̀̀arcan	geag	idguu	eaijoa	jfmk	tebccak	gpeaaoakc	m̀	cda	�tkae	gkn	�mkcegrcmez	�h	�dgkpa	�enaes	cda	�mkcegrc	{boa	idguu	qa	awcaknan	gffemfebgcauh	gkn	cda	�mkcegrc	�jo	idguu	qa	bkreagian	qh	cda	gomjkc	m̀	cda	�mkcegrcme�i	eagimkgqua	gnnbcbmkgu	rmici	m̀	idjcnmtks	naughs	gkn	icgec�jfzI	JKL|L|	{m	cda	̀juuaic	awcakc	faeobccan	qh	ugts	cda	�tkae	idguu	bknaokb̀h	gkn	dmun	dgeouaii	cda	�mkcegrcmes	�jqrmkcegrcmeis	�erdbcarcs	�erdbcarc�i	rmkijucgkcis	gkn	gpakci	gkn	aofumhaai	m̀	gkh	m̀	cdao	̀emo	gkn	gpgbkic	rugbois	ngogpais	umiiais	gkn	awfakiais	bkrujnbkp	qjc	kmc	ubobcan	cm	gccmekahi�	̀aais	gebibkp	mjc	m̀	me	eaijucbkp	̀emo	faèmeogkra	m̀	cda	�me�	bk	cda	g̀̀arcan	geag	b̀	bk	̀grc	cda	ogcaebgu	me	ijqicgkra	feaiakci	cda	ebi�	m̀	qmnbuh	bkljeh	me	nagcd	gi	nairebqan	bk	�arcbmk	y�z�zy	gkn	dgi	kmc	qaak	eaknaean	dgeouaiis	femvbnan	cdgc	ijrd	rugbos	ngogpas	umiis	me	awfakia	bi	gccebqjcgqua	cm	qmnbuh	bkljehs	ibr�kaiis	nbiagia	me	nagcds	me	cm	bkljeh	cm	me	naicejrcbmk	m̀	cgkpbqua	femfaech	�mcdae	cdgk	cda	�me�	bciaù�s	awrafc	cm	cda	awcakc	cdgc	ijrd	ngogpas	umiis	me	awfakia	bi	nja	cm	cda	̀gjuc	me	kapubpakra	m̀	cda	fgech	iaa�bkp	bknaokbchzI	JKL|L�	{da	�tkae	idguu	kmc	qa	eaifmkibqua	jknae	cdbi	�arcbmk	y�z�	̀me	dg�genmji	ogcaebgui	me	ijqicgkrai	cda	�mkcegrcme	qebkpi	cm	cda	ibca	jkuaii	ijrd	ogcaebgui	me	ijqicgkrai	gea	ea�jbean	qh	cda	�mkcegrc	�mrjoakciz	{da	�tkae	idguu	qa	eaifmkibqua	̀me	dg�genmji	ogcaebgui	me	ijqicgkrai	ea�jbean	qh	cda	�mkcegrc	�mrjoakcis	awrafc	cm	cda	awcakc	m̀	cda	�mkcegrcme�i	̀gjuc	me	kapubpakra	bk	cda	jia	gkn	dgknubkp	m̀	ijrd	ogcaebgui	me	ijqicgkraizI	JKL|L�	{da	�mkcegrcme	idguu	eaboqjeia	cda	�tkae	̀me	cda	rmic	gkn	awfakia	cda	�tkae	bkrjei	�y�	̀me	eaoanbgcbmk	m̀	dg�genmji	ogcaebgui	me	ijqicgkrai	cda	�mkcegrcme	qebkpi	cm	cda	ibca	gkn	kapubpakcuh	dgknuais	me	�x�	tdaea	cda	�mkcegrcme	̀gbui	cm	faèmeo	bci	mqubpgcbmki	jknae	�arcbmk	y�z�zys	awrafc	cm	cda	awcakc	cdgc	cda	rmic	gkn	awfakia	gea	nja	cm	cda	�tkae�i	̀gjuc	me	kapubpakrazI	JKL|L�	_̀s	tbcdmjc	kapubpakra	mk	cda	fgec	m̀	cda	�mkcegrcmes	cda	�mkcegrcme	bi	daun	ubgqua	qh	g	pmvaekoakc	gpakrh	̀me	cda	rmic	m̀	eaoanbgcbmk	m̀	g	dg�genmji	ogcaebgu	me	ijqicgkra	imuauh	qh	eagimk	m̀	faèmeobkp	�me�	gi	ea�jbean	qh	cda	�mkcegrc	�mrjoakcis	cda	�tkae	idguu	eaboqjeia	cda	�mkcegrcme	̀me	guu	rmic	gkn	awfakia	cdaeaqh	bkrjeeanzI	JKL�	�XZSYZP��Z]_k	gk	aoaepakrh	g̀̀arcbkp	ig̀ach	m̀	faeimki	me	femfaechs	cda	�mkcegrcme	idguu	grcs	gc	cda	�mkcegrcme�i	nbireacbmks	cm	feavakc	cdeagcakan	ngogpas	bkljehs	me	umiiz	�nnbcbmkgu	rmofakigcbmk	me	awcakibmk	m̀	cboa	rugboan	qh	cda	�mkcegrcme	mk	grrmjkc	m̀	gk	aoaepakrh	idguu	qa	nacaeobkan	gi	femvbnan	bk	�ecbrua	y�	gkn	�ecbrua	�z
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IJKLMNO	PP			LQRSJIQMO	IQT	UVQTRW	PPXP	MYZ[\]̂[Y\_̀	LZ̀a\]Ẑb	]Zc	UYZc̀W	PPXPXP	def	ghijklmjhk	neloo	pqkmelnf	lir	sltijlti	tinqklimf	hu	jef	jvpfn	lir	otstjn	hu	otlwtotjvx	mhijltitiy	jef	firhknfsfijnx	lir	nqwzfmj	jh	jef	jfksn	lir	mhirtjthinx	ln	rfnmktwfr	ti	jef	{ykffsfij	hk	fonf|efkf	ti	jef	ghijklmj	}hmqsfijn~	def	ghijklmjhk	neloo	pqkmelnf	lir	sltijlti	jef	kf�qtkfr	tinqklimf	ukhs	li	tinqklimf	mhspliv	hk	tinqklimf	mhsplitfn	ol|uqoov	lqjehkt�fr	jh	tnnqf	tinqklimf	ti	jef	zqktnrtmjthi	|efkf	jef	�khzfmj	tn	ohmljfr~	def	�|ifkx	{kmetjfmjx	lir	{kmetjfmj�n	mhinqojlijn	neloo	wf	ilsfr	ln	lrrtjthilo	tinqkfrn	qirfk	jef	ghijklmjhk�n	mhssfkmtlo	yfifklo	otlwtotjv	photmv	hk	ln	hjefk|tnf	rfnmktwfr	ti	jef	ghijklmj	}hmqsfijn~W	PPXPX�	def	ghijklmjhk	neloo	pkh�trf	nqkfjv	whirn	hu	jef	jvpfnx	uhk	nqme	pfilo	nqsnx	lir	nqwzfmj	jh	nqme	jfksn	lir	mhirtjthin	ln	kf�qtkfr	wv	jef	ghijklmj	}hmqsfijn~	def	ghijklmjhk	neloo	pqkmelnf	lir	sltijlti	jef	kf�qtkfr	whirn	ukhs	l	mhspliv	hk	mhsplitfn	ol|uqoov	lqjehkt�fr	jh	tnnqf	nqkfjv	whirn	ti	jef	zqktnrtmjthi	|efkf	jef	�khzfmj	tn	ohmljfr~W	PPXPX�	�phi	jef	kf�qfnj	hu	liv	pfknhi	hk	fijtjv	lppflktiy	jh	wf	l	phjfijtlo	wfifutmtlkv	hu	whirn	mh�fktiy	plvsfij	hu	hwotyljthin	lktntiy	qirfk	jef	ghijklmjx	jef	ghijklmjhk	neloo	pkhspjov	uqkitne	l	mhpv	hu	jef	whirn	hk	neloo	lqjehkt�f	l	mhpv	jh	wf	uqkitnefr~W	PPXPX�	QY[�̂b	Y�	M]Ẑb��][�YZ	Y\	O���\][�YZ	Y�	MYZ[\]̂[Y\_̀	Jb�a�\bc	LZ̀a\]ẐbX	�tjeti	jekff	���	wqntifnn	rlvn	hu	jef	rljf	jef	ghijklmjhk	wfmhsfn	l|lkf	hu	li	tspfirtiy	hk	lmjqlo	mlimfooljthi	hk	f�ptkljthi	hu	liv	tinqklimf	kf�qtkfr	wv	jef	ghijklmj	}hmqsfijnx	jef	ghijklmjhk	neloo	pkh�trf	ihjtmf	jh	jef	�|ifk	hu	nqme	tspfirtiy	hk	lmjqlo	mlimfooljthi	hk	f�ptkljthi~	�phi	kfmftpj	hu	ihjtmf	ukhs	jef	ghijklmjhkx	jef	�|ifk	neloox	qiofnn	jef	olpnf	ti	mh�fklyf	lktnfn	ukhs	li	lmj	hk	hstnnthi	hu	jef	�|ifkx	el�f	jef	ktyej	jh	njhp	jef	�hk�	qijto	jef	olpnf	ti	mh�fklyf	eln	wffi	mqkfr	wv	jef	pkhmqkfsfij	hu	kfpolmfsfij	mh�fklyf	wv	jef	ghijklmjhk~	def	uqkitnetiy	hu	ihjtmf	wv	jef	ghijklmjhk	neloo	ihj	kfotf�f	jef	ghijklmjhk	hu	liv	mhijklmjqlo	hwotyljthi	jh	pkh�trf	liv	kf�qtkfr	mh�fklyf~W	PPX�	V�Zb\_̀	LZ̀a\]ẐbW	PPX�XP	def	�|ifk	neloo	pqkmelnf	lir	sltijlti	tinqklimf	hu	jef	jvpfn	lir	otstjn	hu	otlwtotjvx	mhijltitiy	jef	firhknfsfijnx	lir	nqwzfmj	jh	jef	jfksn	lir	mhirtjthinx	ln	rfnmktwfr	ti	jef	{ykffsfij	hk	fonf|efkf	ti	jef	ghijklmj	}hmqsfijn~	def	�|ifk	neloo	pqkmelnf	lir	sltijlti	jef	kf�qtkfr	tinqklimf	ukhs	li	tinqklimf	mhspliv	hk	tinqklimf	mhsplitfn	ol|uqoov	lqjehkt�fr	jh	tnnqf	tinqklimf	ti	jef	zqktnrtmjthi	|efkf	jef	�khzfmj	tn	ohmljfr~	W	PPX�X�	�]��a\b	[Y	�a\̂�]̀b	Jb�a�\bc	�\Y�b\[�	LZ̀a\]ẐbX	�u	jef	�|ifk	ulton	jh	pqkmelnf	lir	sltijlti	jef	kf�qtkfr	pkhpfkjv	tinqklimfx	|tje	loo	hu	jef	mh�fklyfn	lir	ti	jef	lshqijn	rfnmktwfr	ti	jef	{ykffsfij	hk	fonf|efkf	ti	jef	ghijklmj	}hmqsfijnx	jef	�|ifk	neloo	tiuhks	jef	ghijklmjhk	ti	|ktjtiy	pkthk	jh	mhssfimfsfij	hu	jef	�hk�~	�phi	kfmftpj	hu	ihjtmf	ukhs	jef	�|ifkx	jef	ghijklmjhk	slv	rfolv	mhssfimfsfij	hu	jef	�hk�	lir	slv	hwjlti	tinqklimf	jelj	|too	pkhjfmj	jef	tijfkfnjn	hu	jef	ghijklmjhkx	�qwmhijklmjhknx	lir	�qw��qwmhijklmjhkn	ti	jef	�hk�~	�efi	jef	ultoqkf	jh	pkh�trf	mh�fklyf	eln	wffi	mqkfr	hk	kfnho�frx	jef	ghijklmj	�qs	lir	ghijklmj	dtsf	neloo	wf	f�qtjlwov	lrzqnjfr~	�i	jef	f�fij	jef	�|ifk	ulton	jh	pkhmqkf	mh�fklyfx	jef	�|ifk	|lt�fn	loo	ktyejn	lyltinj	jef	ghijklmjhkx	�qwmhijklmjhknx	lir	�qw�nqwmhijklmjhkn	jh	jef	f�jfij	jef	ohnn	jh	jef	�|ifk	|hqor	el�f	wffi	mh�fkfr	wv	jef	tinqklimf	jh	el�f	wffi	pkhmqkfr	wv	jef	�|ifk~	def	mhnj	hu	jef	tinqklimf	neloo	wf	melkyfr	jh	jef	�|ifk	wv	l	geliyf	�krfk~	�u	jef	�|ifk	rhfn	ihj	pkh�trf	|ktjjfi	ihjtmfx	lir	jef	ghijklmjhk	tn	rlslyfr	wv	jef	ultoqkf	hk	ifyofmj	hu	jef	�|ifk	jh	pqkmelnf	hk	sltijlti	jef	kf�qtkfr	tinqklimfx	jef	�|ifk	neloo	kftswqknf	jef	ghijklmjhk	uhk	loo	kflnhilwof	mhnjn	lir	rlslyfn	ljjktwqjlwof	jefkfjh~W	PPX�X�	QY[�̂b	Y�	M]Ẑb��][�YZ	Y\	O���\][�YZ	Y�	V�Zb\_̀	Jb�a�\bc	�\Y�b\[�	LZ̀a\]ẐbX	�tjeti	jekff	���	wqntifnn	rlvn	hu	jef	rljf	jef	�|ifk	wfmhsfn	l|lkf	hu	li	tspfirtiy	hk	lmjqlo	mlimfooljthi	hk	f�ptkljthi	hu	liv	pkhpfkjv	tinqklimf	kf�qtkfr	wv	jef	ghijklmj	}hmqsfijnx	jef	�|ifk	neloo	pkh�trf	ihjtmf	jh	jef	ghijklmjhk	hu	nqme	tspfirtiy	hk	lmjqlo	mlimfooljthi	hk	f�ptkljthi~	�iofnn	jef	olpnf	ti	mh�fklyf	lktnfn	ukhs	li	lmj	hk	hstnnthi	hu	jef	ghijklmjhk�	���	jef	ghijklmjhkx	qphi	kfmftpj	hu	ihjtmf	ukhs	jef	�|ifkx	neloo	el�f	jef	ktyej	jh	njhp	jef	�hk�	qijto	jef	olpnf	ti	mh�fklyf	eln	wffi	mqkfr	wv	jef	pkhmqkfsfij	hu	kfpolmfsfij	mh�fklyf	wv	ftjefk	jef	�|ifk	hk	jef	ghijklmjhk�	� �	jef	ghijklmj	dtsf	lir	ghijklmj	�qs	neloo	wf	f�qtjlwov	lrzqnjfr�	lir	���	jef	�|ifk	|lt�fn	loo	ktyejn	lyltinj	jef	ghijklmjhkx	�qwmhijklmjhknx	lir	�qw�nqwmhijklmjhkn	jh	jef	f�jfij	liv	ohnn	jh	jef	�|ifk	|hqor	el�f	wffi	mh�fkfr	wv	jef	tinqklimf	elr	tj	ihj	f�ptkfr	hk	wffi	mlimfoofr~	�u	jef	ghijklmjhk	pqkmelnfn	kfpolmfsfij	mh�fklyfx	jef	mhnj	hu	jef	tinqklimf	neloo	wf	melkyfr	jh	jef	�|ifk	wv	li	lppkhpktljf	geliyf	�krfk~	def	uqkitnetiy	hu	ihjtmf	wv	jef	�|ifk	neloo	ihj	kfotf�f	jef	�|ifk	hu	liv	mhijklmjqlo	hwotyljthi	jh	pkh�trf	kf�qtkfr	tinqklimf~
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H	IIJK	LMNOPQR	ST	UVWQSXMYNSZH	IIJKJI	[\]	̂_̀]a	b̀c	dèfabgfea	_bhi]	bjj	ahk\fl	bkbh̀lf	mno	]bg\	ef\]a	b̀c	b̀p	eq	f\]ha	lrsgèfabgfealt	lrsulrsgèfabgfealt	bk]̀flt	b̀c	]vwjep]]lt	]bg\	eq	f\]	ef\]ax	myo	f\]	zag\hf]gf	b̀c	zag\hf]gf{l	gèlrjfb̀flx	b̀c	m|o	}]wbabf]	dèfabgfealt	hq	b̀pt	b̀c	b̀p	eq	f\]ha	lrsgèfabgfealt	lrsulrsgèfabgfealt	bk]̀flt	b̀c	]vwjep]]lt	qea	cbvbk]l	gbrl]c	sp	qha]t	ea	ef\]a	gbrl]l	eq	jellt	fe	f\]	]~f]̀f	f\el]	jell]l	ba]	gei]a]c	sp	waew]afp	h̀lrab̀g]	a]�rha]c	sp	f\]	zka]]v]̀f	ea	ef\]a	waew]afp	h̀lrab̀g]	bwwjhgbsj]	fe	f\]	�ae�]gft	]~g]wf	lrg\	ahk\fl	bl	f\]p	\bi]	fe	waeg]]cl	eq	lrg\	h̀lrab̀g]�	[\]	̂_̀]a	ea	dèfabgfeat	bl	bwwaewahbf]t	l\bjj	a]�rha]	lhvhjba	_ahff]̀	_bhi]al	h̀	qbiea	eq	f\]	h̀chihcrbjl	b̀c	]̀fhfh]l	hc]̀fhqh]c	bsei]	qaev	f\]	zag\hf]gft	zag\hf]gf{l	gèlrjfb̀flt	}]wbabf]	dèfabgfealt	lrsgèfabgfealt	b̀c	lrsulrsgèfabgfeal�	[\]	wejhgh]l	eq	h̀lrab̀g]	wrag\bl]c	b̀c	vbh̀fbh̀]c	sp	]bg\	w]alè	ea	]̀fhfp	bka]]h̀k	fe	_bhi]	gjbhvl	wralrb̀f	fe	f\hl	l]gfhè	nn�|�n	l\bjj	̀ef	wae\hshf	f\hl	_bhi]a	eq	lrsaekbfhè�	[\hl	_bhi]a	eq	lrsaekbfhè	l\bjj	s]	]qq]gfhi]	bl	fe	b	w]alè	ea	]̀fhfp	mno	]i]̀	f\erk\	f\bf	w]alè	ea	]̀fhfp	_erjc	ef\]a_hl]	\bi]	b	crfp	eq	h̀c]v̀ hqhgbfhèt	gèfabgfrbj	ea	ef\]a_hl]t	myo	]i]̀	f\erk\	f\bf	w]alè	ea	]̀fhfp	chc	̀ef	wbp	f\]	h̀lrab̀g]	wa]vhrv	cha]gfjp	ea	h̀cha]gfjpt	ea	m|o	_\]f\]a	ea	̀ef	f\]	w]alè	ea	]̀fhfp	\bc	b̀	h̀lrabsj]	h̀f]a]lf	h̀	f\]	cbvbk]c	waew]afp�H	IIJKJ�	�q	crah̀k	f\]	�ae�]gf	gèlfargfhè	w]ahec	f\]	̂_̀]a	h̀lra]l	waew]afh]lt	a]bj	ea	w]alèbj	ea	sef\t	bf	ea	bc�bg]̀f	fe	f\]	lhf]	sp	waew]afp	h̀lrab̀g]	r̀c]a	wejhgh]l	l]wbabf]	qaev	f\el]	h̀lrah̀k	f\]	�ae�]gft	ea	hq	bqf]a	qh̀bj	wbpv]̀f	waew]afp	h̀lrab̀g]	hl	fe	s]	waeihc]c	è	f\]	gevwj]f]c	�ae�]gf	f\aerk\	b	wejhgp	ea	wejhgh]l	ef\]a	f\b̀	f\el]	h̀lrah̀k	f\]	�ae�]gf	crah̀k	f\]	gèlfargfhè	w]ahect	fe	f\]	]~f]̀f	w]avhllhsj]	sp	lrg\	wejhgh]lt	f\]	̂_̀]a	_bhi]l	bjj	ahk\fl	h̀	bggeacb̀g]	_hf\	f\]	f]avl	eq	}]gfhè	nn�|�n	qea	cbvbk]l	gbrl]c	sp	qha]	ea	ef\]a	gbrl]l	eq	jell	gei]a]c	sp	f\hl	l]wbabf]	waew]afp	h̀lrab̀g]�H	IIJ�	�SRR	ST	�RP�	�VRNZPRR	�ZYPQQV�YNSZ�	MZ�	�P�M�	NZ	�S���PYNSZ	�ZRVQMZ�P[\]	̂_̀]at	bf	f\]	̂_̀]a{l	ewfhèt	vbp	wrag\bl]	b̀c	vbh̀fbh̀	h̀lrab̀g]	f\bf	_hjj	waef]gf	f\]	̂_̀]a	bkbh̀lf	jell	eq	rl]	eq	f\]	̂_̀]a{l	waew]afpt	ea	f\]	h̀bshjhfp	fe	gècrgf	̀eavbj	ew]abfhèlt	cr]	fe	qha]	ea	ef\]a	gbrl]l	eq	jell�	[\]	_̂̀]a	_bhi]l	bjj	ahk\fl	eq	bgfhè	bkbh̀lf	f\]	dèfabgfea	b̀c	zag\hf]gf	qea	jell	eq	rl]	eq	f\]	̂_̀]a{l	waew]afpt	cr]	fe	qha]	ea	ef\]a	\b�bacl	\e_]i]a	gbrl]c�HIIJ�	���VRY�PZY	MZ�	UPYY�P�PZY	ST	�ZRVQP�	�SRRH	IIJ�JI	z	jell	h̀lra]c	r̀c]a	f\]	waew]afp	h̀lrab̀g]	a]�rha]c	sp	f\]	zka]]v]̀f	l\bjj	s]	bc�rlf]c	sp	f\]	̂_̀]a	bl	qhcrghbap	b̀c	vbc]	wbpbsj]	fe	f\]	̂_̀]a	bl	qhcrghbap	qea	f\]	h̀lra]clt	bl	f\]ha	h̀f]a]lfl	vbp	bww]bat	lrs�]gf	fe	a]�rha]v]̀fl	eq	b̀p	bwwjhgbsj]	veafkbk]]	gjbrl]	b̀c	eq	}]gfhè	nn���y�	[\]	̂_̀]a	l\bjj	wbp	f\]	zag\hf]gf	b̀c	dèfabgfea	f\]ha	�rlf	l\ba]l	eq	h̀lrab̀g]	waeg]]cl	a]g]hi]c	sp	f\]	̂_̀]at	b̀c	sp	bwwaewahbf]	bka]]v]̀fl	f\]	zag\hf]gf	b̀c	dèfabgfea	l\bjj	vb�]	wbpv]̀fl	fe	f\]ha	gèlrjfb̀fl	b̀c	}rsgèfabgfeal	h̀	lhvhjba	vb̀ ]̀a�H	IIJ�J�	�ahea	fe	l]ffj]v]̀f	eq	b̀	h̀lra]c	jellt	f\]	̂_̀]a	l\bjj	̀efhqp	f\]	dèfabgfea	eq	f\]	f]avl	eq	f\]	waewel]c	l]ffj]v]̀f	bl	_]jj	bl	f\]	waewel]c	bjjegbfhè	eq	f\]	h̀lrab̀g]	waeg]]cl�	[\]	dèfabgfea	l\bjj	\bi]	n�	cbpl	qaev	a]g]hwf	eq	̀efhg]	fe	es�]gf	fe	f\]	waewel]c	l]ffj]v]̀f	ea	bjjegbfhè	eq	f\]	waeg]]cl�	�q	f\]	dèfabgfea	ce]l	̀ef	es�]gft	f\]	̂_̀]a	l\bjj	l]ffj]	f\]	jell	b̀c	f\]	dèfabgfea	l\bjj	s]	ser̀c	sp	f\]	l]ffj]v]̀f	b̀c	bjjegbfhè�	�wè	a]g]hwft	f\]	_̂̀]a	l\bjj	c]welhf	f\]	h̀lrab̀g]	waeg]]cl	h̀	b	l]wbabf]	bgger̀f	b̀c	vb�]	f\]	bwwaewahbf]	chlfahsrfhèl�	[\]a]bqf]at	hq	̀e	ef\]a	bka]]v]̀f	hl	vbc]	ea	f\]	̂_̀]a	ce]l	̀ef	f]avh̀bf]	f\]	dèfabgf	qea	gèi]̀h]̀g]t	f\]	̂_̀]a	b̀c	dèfabgfea	l\bjj	]~]grf]	b	d\b̀k]	̂ac]a	qea	a]gèlfargfhè	eq	f\]	cbvbk]c	ea	c]lfaep]c	�ea�	h̀	f\]	bver̀f	bjjegbf]c	qea	f\bf	wrawel]�	�q	f\]	dèfabgfea	fhv]jp	es�]gfl	fe	]hf\]a	f\]	f]avl	eq	f\]	waewel]c	l]ffj]v]̀f	ea	f\]	bjjegbfhè	eq	f\]	waeg]]clt	f\]	̂_̀]a	vbp	waeg]]c	fe	l]ffj]	f\]	h̀lra]c	jellt	b̀c	b̀p	chlwrf]	s]f_]]̀	f\]	̂_̀]a	b̀c	dèfabgfea	bahlh̀k	erf	eq	f\]	l]ffj]v]̀f	ea	bjjegbfhè	eq	f\]	waeg]]cl	l\bjj	s]	a]leji]c	wralrb̀f	fe	zafhgj]	n��	�]̀ch̀k	a]lejrfhè	eq	b̀p	chlwrf]t	f\]	̂_̀]a	vbp	hllr]	b	dèlfargfhè	d\b̀k]	�ha]gfhi]	qea	f\]	a]gèlfargfhè	eq	f\]	cbvbk]c	ea	c]lfaep]c	�ea���������	I�			� �¡¢��� £	� �	�¡������¡ 	¡¤	L¡�¥H	I�JI	�Z�SOPQNZX	ST	LSQ¦H	I�JIJI	�q	b	weafhè	eq	f\]	�ea�	hl	gei]a]c	gèfabap	fe	f\]	zag\hf]gf{l	a]�r]lf	ea	fe	a]�rha]v]̀fl	lw]ghqhgbjjp	]~wa]ll]c	h̀	f\]	dèfabgf	�egrv]̀flt	hf	vrlft	hq	a]�r]lf]c	h̀	_ahfh̀k	sp	f\]	zag\hf]gft	s]	r̀gei]a]c	qea	f\]	zag\hf]gf{l	]~bvh̀bfhè	b̀c	s]	a]wjbg]c	bf	f\]	dèfabgfea{l	]~w]̀l]	_hf\erf	g\b̀k]	h̀	f\]	dèfabgf	[hv]�H	I�JIJ�	�q	b	weafhè	eq	f\]	�ea�	\bl	s]]̀	gei]a]c	f\bf	f\]	zag\hf]gf	\bl	̀ef	lw]ghqhgbjjp	a]�r]lf]c	fe	]~bvh̀]	wahea	fe	hfl	s]h̀k	gei]a]ct	f\]	zag\hf]gf	vbp	a]�r]lf	fe	l]]	lrg\	�ea�	b̀c	hf	l\bjj	s]	r̀gei]a]c	sp	f\]	dèfabgfea�	�q	lrg\	�ea�	hl	h̀	bggeacb̀g]	_hf\	f\]	dèfabgf	�egrv]̀flt	f\]	dèfabgfea	l\bjj	s]	]̀fhfj]c	fe	b̀	]�rhfbsj]	bc�rlfv]̀f	fe	
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IJK	LMNIOPQI	RST	PNU	LMNIOPQI	VWTK	PX	TPY	ZK	P[[OM[OWPIK\	]̂	XSQJ	_MÒ	WX	NMI	WN	PQQMOUPNQK	aWIJ	IJK	LMNIOPQI	bMQSTKNIXc	IJK	QMXIX	M̂	SNQMdKOWNe	IJK	_MÒc	PNU	IJK	QMXI	M̂	QMOOKQIWMNc	XJPff	ZK	PI	IJK	LMNIOPQIMOgX	Kh[KNXK\i	jklk	mnoopqrsnt	nu	vnowi	jklklj	xpunop	yz{|r}trs}~	mn��~prsntVJK	LMNIOPQIMO	XJPff	[OMT[IfY	QMOOKQI	_MÒ	OK�KQIKU	ZY	IJK	�OQJWIKQI	MO	̂PWfWNe	IM	QMN̂MOT	IM	IJK	OK�SWOKTKNIX	M̂	IJK	LMNIOPQI	bMQSTKNIXc	UWXQMdKOKU	ZK̂MOK	RSZXIPNIWPf	LMT[fKIWMN	PNU	aJKIJKO	MO	NMI	̂PZOWQPIKUc	WNXIPffKU	MO	QMT[fKIKU\	LMXIX	M̂	QMOOKQIWNe	XSQJ	OK�KQIKU	_MÒc	WNQfSUWNe	PUUWIWMNPf	IKXIWNe	PNU	WNX[KQIWMNXc	IJK	QMXI	M̂	SNQMdKOWNe	PNU	OK[fPQKTKNIc	PNU	QMT[KNXPIWMN	̂MO	IJK	�OQJWIKQIgX	XKOdWQKX	PNU	Kh[KNXKX	TPUK	NKQKXXPOY	IJKOKZYc	XJPff	ZK	PI	IJK	LMNIOPQIMOgX	Kh[KNXK\i	jklklk	�urpo	yz{|r}trs}~	mn��~prsnti	jklklklj	]N	PUUWIWMN	IM	IJK	LMNIOPQIMOgX	MZfWePIWMNX	SNUKO	RKQIWMN	�\�c	Ŵc	aWIJWN	MNK	YKPO	P̂IKO	IJK	UPIK	M̂	RSZXIPNIWPf	LMT[fKIWMN	M̂	IJK	_MÒ	MO	UKXWeNPIKU	[MOIWMN	IJKOKM̂	MO	P̂IKO	IJK	UPIK	̂MO	QMTTKNQKTKNI	M̂	aPOOPNIWKX	KXIPZfWXJKU	SNUKO	RKQIWMN	�\�\�c	MO	ZY	IKOTX	M̂	PNY	P[[fWQPZfK	X[KQWPf	aPOOPNIY	OK�SWOKU	ZY	IJK	LMNIOPQI	bMQSTKNIXc	PNY	M̂	IJK	_MÒ	WX	̂MSNU	IM	ZK	NMI	WN	PQQMOUPNQK	aWIJ	IJK	OK�SWOKTKNIX	M̂	IJK	LMNIOPQI	bMQSTKNIXc	IJK	LMNIOPQIMO	XJPff	QMOOKQI	WI	[OMT[IfY	P̂IKO	OKQKW[I	M̂	NMIWQK	̂OMT	IJK	�aNKO	IM	UM	XMc	SNfKXX	IJK	�aNKO	JPX	[OKdWMSXfY	eWdKN	IJK	LMNIOPQIMO	P	aOWIIKN	PQQK[IPNQK	M̂	XSQJ	QMNUWIWMN\	VJK	�aNKO	XJPff	eWdK	XSQJ	NMIWQK	[OMT[IfY	P̂IKO	UWXQMdKOY	M̂	IJK	QMNUWIWMN\	bSOWNe	IJK	MNK�YKPO	[KOWMU	̂MO	QMOOKQIWMN	M̂	_MÒc	Ŵ	IJK	�aNKO	̂PWfX	IM	NMIŴY	IJK	LMNIOPQIMO	PNU	eWdK	IJK	LMNIOPQIMO	PN	M[[MOISNWIY	IM	TP̀K	IJK	QMOOKQIWMNc	IJK	�aNKO	aPWdKX	IJK	OWeJIX	IM	OK�SWOK	QMOOKQIWMN	ZY	IJK	LMNIOPQIMO	PNU	IM	TP̀K	P	QfPWT	̂MO	ZOKPQJ	M̂	aPOOPNIY\	]̂	IJK	LMNIOPQIMO	̂PWfX	IM	QMOOKQI	NMNQMN̂MOTWNe	_MÒ	aWIJWN	P	OKPXMNPZfK	IWTK	USOWNe	IJPI	[KOWMU	P̂IKO	OKQKW[I	M̂	NMIWQK	̂OMT	IJK	�aNKO	MO	�OQJWIKQIc	IJK	�aNKO	TPY	QMOOKQI	WI	WN	PQQMOUPNQK	aWIJ	RKQIWMN	�\�\i	jklklklk	VJK	MNK�YKPO	[KOWMU	̂MO	QMOOKQIWMN	M̂	_MÒ	XJPff	ZK	KhIKNUKU	aWIJ	OKX[KQI	IM	[MOIWMNX	M̂	_MÒ	̂WOXI	[KÔMOTKU	P̂IKO	RSZXIPNIWPf	LMT[fKIWMN	ZY	IJK	[KOWMU	M̂	IWTK	ZKIaKKN	RSZXIPNIWPf	LMT[fKIWMN	PNU	IJK	PQISPf	QMT[fKIWMN	M̂	IJPI	[MOIWMN	M̂	IJK	_MÒ\i	jklklkl�	VJK	MNK�YKPO	[KOWMU	̂MO	QMOOKQIWMN	M̂	_MÒ	XJPff	NMI	ZK	KhIKNUKU	ZY	QMOOKQIWdK	_MÒ	[KÔMOTKU	ZY	IJK	LMNIOPQIMO	[SOXSPNI	IM	IJWX	RKQIWMN	��\�\i	jklkl�	VJK	LMNIOPQIMO	XJPff	OKTMdK	̂OMT	IJK	XWIK	[MOIWMNX	M̂	IJK	_MÒ	IJPI	POK	NMI	WN	PQQMOUPNQK	aWIJ	IJK	OK�SWOKTKNIX	M̂	IJK	LMNIOPQI	bMQSTKNIX	PNU	POK	NKWIJKO	QMOOKQIKU	ZY	IJK	LMNIOPQIMO	NMO	PQQK[IKU	ZY	IJK	�aNKO\i	jklkl�	VJK	LMNIOPQIMO	XJPff	ZKPO	IJK	QMXI	M̂	QMOOKQIWNe	UKXIOMYKU	MO	UPTPeKU	QMNXIOSQIWMN	M̂	IJK	�aNKO	MO	RK[POPIK	LMNIOPQIMOXc	aJKIJKO	QMT[fKIKU	MO	[POIWPffY	QMT[fKIKUc	QPSXKU	ZY	IJK	LMNIOPQIMOgX	QMOOKQIWMN	MO	OKTMdPf	M̂	_MÒ	IJPI	WX	NMI	WN	PQQMOUPNQK	aWIJ	IJK	OK�SWOKTKNIX	M̂	IJK	LMNIOPQI	bMQSTKNIX\i	jklkl�	�MIJWNe	QMNIPWNKU	WN	IJWX	RKQIWMN	��\�	XJPff	ZK	QMNXIOSKU	IM	KXIPZfWXJ	P	[KOWMU	M̂	fWTWIPIWMN	aWIJ	OKX[KQI	IM	MIJKO	MZfWePIWMNX	IJK	LMNIOPQIMO	JPX	SNUKO	IJK	LMNIOPQI	bMQSTKNIX\	�XIPZfWXJTKNI	M̂	IJK	MNK�YKPO	[KOWMU	̂MO	QMOOKQIWMN	M̂	_MÒ	PX	UKXQOWZKU	WN	RKQIWMN	��\�\�	OKfPIKX	MNfY	IM	IJK	X[KQŴWQ	MZfWePIWMN	M̂	IJK	LMNIOPQIMO	IM	QMOOKQI	IJK	_MÒc	PNU	JPX	NM	OKfPIWMNXJW[	IM	IJK	IWTK	aWIJWN	aJWQJ	IJK	MZfWePIWMN	IM	QMT[fY	aWIJ	IJK	LMNIOPQI	bMQSTKNIX	TPY	ZK	XMSeJI	IM	ZK	KN̂MOQKUc	NMO	IM	IJK	IWTK	aWIJWN	aJWQJ	[OMQKKUWNeX	TPY	ZK	QMTTKNQKU	IM	KXIPZfWXJ	IJK	LMNIOPQIMOgX	fWPZWfWIY	aWIJ	OKX[KQI	IM	IJK	LMNIOPQIMOgX	MZfWePIWMNX	MIJKO	IJPN	X[KQŴWQPffY	IM	QMOOKQI	IJK	_MÒ\i	jkl�	�qqp�r}tqp	nu	�ntqntuno�st�	vnow]̂	IJK	�aNKO	[OK̂KOX	IM	PQQK[I	_MÒ	IJPI	WX	NMI	WN	PQQMOUPNQK	aWIJ	IJK	OK�SWOKTKNIX	M̂	IJK	LMNIOPQI	bMQSTKNIXc	IJK	�aNKO	TPY	UM	XM	WNXIKPU	M̂	OK�SWOWNe	WIX	OKTMdPf	PNU	QMOOKQIWMNc	WN	aJWQJ	QPXK	IJK	LMNIOPQI	RST	aWff	ZK	OKUSQKU	PX	P[[OM[OWPIK	PNU	K�SWIPZfK\	RSQJ	PU�SXITKNI	XJPff	ZK	K̂̂KQIKU	aJKIJKO	MO	NMI	̂WNPf	[PYTKNI	JPX	ZKKN	TPUK\����m��	j�			��ym��������y	�����y���yi	j�lj	�n�potst�	�}�VJK	LMNIOPQI	XJPff	ZK	eMdKONKU	ZY	IJK	fPa	M̂	IJK	[fPQK	aJKOK	IJK	 OM�KQI	WX	fMQPIKUc	KhQfSUWNe	IJPI	�SOWXUWQIWMNgX	QJMWQK	M̂	fPa	OSfKX\	]̂	IJK	[POIWKX	JPdK	XKfKQIKU	POZWIOPIWMN	PX	IJK	TKIJMU	M̂	ZWNUWNe	UWX[SIK	OKXMfSIWMNc	IJK	¡KUKOPf	�OZWIOPIWMN	�QI	XJPff	eMdKON	RKQIWMN	��\¢\
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I	JKLM	NOPPQRRSTR	UVW	XRRYZVRI	JKLMLJ	[\]	̂_̀]a	b̀c	dèfabgfea	a]hi]gfjk]lm	nj̀c	f\]oh]lk]hp	f\]ja	ibaf̀]ahp	hqgg]hheahp	bhhjr̀hp	b̀c	l]rbl	a]ia]h]̀fbfjk]h	fe	gek]̀b̀fhp	bra]]o]̀fhp	b̀c	enljrbfjèh	gèfbj̀]c	j̀	f\]	dèfabgf	segqo]̀fht	uvg]if	bh	iaekjc]c	j̀	w]gfjè	xytztzp	̀]jf\]a	ibafm	fe	f\]	dèfabgf	h\bll	bhhjr̀	f\]	dèfabgf	bh	b	_\el]	_jf\eqf	_ajff]̀	gèh]̀f	e{	f\]	ef\]at	|{	]jf\]a	ibafm	bff]oifh	fe	ob}]	b̀	bhhjr̀o]̀f	_jf\eqf	hqg\	gèh]̀fp	f\bf	ibafm	h\bll	̀]k]af\]l]hh	a]obj̀	l]rbllm	a]hièhjnl]	{ea	bll	enljrbfjèh	q̀c]a	f\]	dèfabgftI	JKLMLM	[\]	̂_̀]a	obmp	_jf\eqf	gèh]̀f	e{	f\]	dèfabgfeap	bhhjr̀	f\]	dèfabgf	fe	b	l]̀c]a	iaekjcj̀r	gèhfaqgfjè	{j̀b̀gj̀r	{ea	f\]	~ae�]gfp	j{	f\]	l]̀c]a	bhhqo]h	f\]	̂_̀]a�h	ajr\fh	b̀c	enljrbfjèh	q̀c]a	f\]	dèfabgf	segqo]̀fht	[\]	dèfabgfea	h\bll	]v]gqf]	bll	gèh]̀fh	a]bhèbnlm	a]�qja]c	fe	{bgjljfbf]	f\]	bhhjr̀o]̀ftI	JKLK	�YZ��R	UVW	�Q�QWYQRI	JKLKLJ	sqfj]h	b̀c	enljrbfjèh	joieh]c	nm	f\]	dèfabgf	segqo]̀fh	b̀c	ajr\fh	b̀c	a]o]cj]h	bkbjlbnl]	f\]a]q̀c]a	h\bll	n]	j̀	bccjfjè	fe	b̀c	̀ef	b	ljojfbfjè	e{	cqfj]hp	enljrbfjèhp	ajr\fhp	b̀c	a]o]cj]h	ef\]a_jh]	joieh]c	ea	bkbjlbnl]	nm	lb_tI	JKLKLM	�e	bgfjè	ea	{bjlqa]	fe	bgf	nm	f\]	̂_̀]ap	�ag\jf]gfp	ea	dèfabgfea	h\bll	gèhfjfqf]	b	_bjk]a	e{	b	ajr\f	ea	cqfm	b{{eac]c	f\]o	q̀c]a	f\]	dèfabgfp	̀ea	h\bll	hqg\	bgfjè	ea	{bjlqa]	fe	bgf	gèhfjfqf]	biiaekbl	e{	ea	bg�qj]hg]̀g]	j̀	b	na]bg\	f\]a]q̀c]ap	]vg]if	bh	obm	n]	hi]gj{jgbllm	bra]]c	qiè	j̀	_ajfj̀rtI	JKL�	�QR�R	UVW	�VR�QP�YSVRI	JKL�LJ	[]hfhp	j̀hi]gfjèhp	b̀c	biiaekblh	e{	ieafjèh	e{	f\]	�ea}	h\bll	n]	obc]	bh	a]�qja]c	nm	f\]	dèfabgf	segqo]̀fh	b̀c	nm	biiljgbnl]	lb_hp	hfbfqf]hp	eacj̀b̀g]hp	gec]hp	aql]hp	b̀c	a]rqlbfjèh	ea	lb_{ql	eac]ah	e{	iqnljg	bqf\eajfj]ht	�̀l]hh	ef\]a_jh]	iaekjc]cp	f\]	dèfabgfea	h\bll	ob}]	baab̀r]o]̀fh	{ea	hqg\	f]hfhp	j̀hi]gfjèhp	b̀c	biiaekblh	_jf\	b̀	j̀c]i]̀c]̀f	f]hfj̀r	lbneabfeam	ea	]̀fjfm	bgg]ifbnl]	fe	f\]	̂_̀]ap	ea	_jf\	f\]	biiaeiajbf]	iqnljg	bqf\eajfmp	b̀c	h\bll	n]ba	bll	a]lbf]c	gehfh	e{	f]hfhp	j̀hi]gfjèhp	b̀c	biiaekblht	[\]	dèfabgfea	h\bll	rjk]	f\]	�ag\jf]gf	fjo]lm	̀efjg]	e{	_\]̀	b̀c	_\]a]	f]hfh	b̀c	j̀hi]gfjèh	ba]	fe	n]	obc]	he	f\bf	f\]	�ag\jf]gf	obm	n]	ia]h]̀f	{ea	hqg\	iaeg]cqa]ht	[\]	̂_̀]a	h\bll	n]ba	gehfh	e{	f]hfhp	j̀hi]gfjèhp	ea	biiaekblh	f\bf	ce	̀ef	n]geo]	a]�qja]o]̀fh	q̀fjl	b{f]a	njch	ba]	a]g]jk]c	ea	̀]refjbfjèh	gèglqc]ct	[\]	̂_̀]a	h\bll	cja]gflm	baab̀r]	b̀c	ibm	{ea	f]hfhp	j̀hi]gfjèhp	ea	biiaekblh	_\]a]	nqjlcj̀r	gec]h	ea	biiljgbnl]	lb_h	ea	a]rqlbfjèh	he	a]�qja]tI	JKL�LM	|{	f\]	�ag\jf]gfp	̂_̀]ap	ea	iqnljg	bqf\eajfj]h	\bkj̀r	�qajhcjgfjè	c]f]aoj̀]	f\bf	ieafjèh	e{	f\]	�ea}	a]�qja]	bccjfjèbl	f]hfj̀rp	j̀hi]gfjèp	ea	biiaekbl	̀ef	j̀glqc]c	q̀c]a	w]gfjè	xyt�txp	f\]	�ag\jf]gf	_jllp	qiè	_ajff]̀	bqf\eaj�bfjè	{aeo	f\]	̂_̀]ap	j̀hfaqgf	f\]	dèfabgfea	fe	ob}]	baab̀r]o]̀fh	{ea	hqg\	bccjfjèbl	f]hfj̀rp	j̀hi]gfjèp	ea	biiaekblp	nm	b̀	]̀fjfm	bgg]ifbnl]	fe	f\]	̂_̀]ap	b̀c	f\]	dèfabgfea	h\bll	rjk]	fjo]lm	̀efjg]	fe	f\]	�ag\jf]gf	e{	_\]̀	b̀c	_\]a]	f]hfh	b̀c	j̀hi]gfjèh	ba]	fe	n]	obc]	he	f\bf	f\]	�ag\jf]gf	obm	n]	ia]h]̀f	{ea	hqg\	iaeg]cqa]ht	wqg\	gehfhp	]vg]if	bh	iaekjc]c	j̀	w]gfjè	xyt�typ	h\bll	n]	bf	f\]	̂_̀]a�h	]vi]̀h]tI	JKL�LK	|{	iaeg]cqa]h	{ea	f]hfj̀rp	j̀hi]gfjèp	ea	biiaekbl	q̀c]a	w]gfjèh	xyt�tx	b̀c	xyt�tz	a]k]bl	{bjlqa]	e{	f\]	ieafjèh	e{	f\]	�ea}	fe	geoilm	_jf\	a]�qja]o]̀fh	]hfbnljh\]c	nm	f\]	dèfabgf	segqo]̀fhp	bll	gehfh	obc]	̀]g]hhbam	nm	hqg\	{bjlqa]p	j̀glqcj̀r	f\eh]	e{	a]i]bf]c	iaeg]cqa]h	b̀c	geoi]̀hbfjè	{ea	f\]	�ag\jf]gf�h	h]akjg]h	b̀c	]vi]̀h]hp	h\bll	n]	bf	f\]	dèfabgfea�h	]vi]̀h]tI	JKL�L�	�]�qja]c	g]afj{jgbf]h	e{	f]hfj̀rp	j̀hi]gfjèp	ea	biiaekbl	h\bllp	q̀l]hh	ef\]a_jh]	a]�qja]c	nm	f\]	dèfabgf	segqo]̀fhp	n]	h]gqa]c	nm	f\]	dèfabgfea	b̀c	iaeoiflm	c]ljk]a]c	fe	f\]	�ag\jf]gftI	JKL�L�	|{	f\]	�ag\jf]gf	jh	fe	enh]ak]	f]hfhp	j̀hi]gfjèhp	ea	biiaekblh	a]�qja]c	nm	f\]	dèfabgf	segqo]̀fhp	f\]	�ag\jf]gf	_jll	ce	he	iaeoiflm	b̀cp	_\]a]	iabgfjgbnl]p	bf	f\]	̀eaobl	ilbg]	e{	f]hfj̀rtI	JKL�L�	[]hfh	ea	j̀hi]gfjèh	gècqgf]c	iqahqb̀f	fe	f\]	dèfabgf	segqo]̀fh	h\bll	n]	obc]	iaeoiflm	fe	bkejc	q̀a]bhèbnl]	c]lbm	j̀	f\]	�ea}tI	JKL�	�V�QTQR�~bmo]̀fh	cq]	b̀c	q̀ibjc	q̀c]a	f\]	dèfabgf	segqo]̀fh	h\bll	n]ba	j̀f]a]hf	{aeo	f\]	cbf]	ibmo]̀f	jh	cq]	bf	f\]	abf]	f\]	ibafj]h	bra]]	qiè	j̀	_ajfj̀r	eap	j̀	f\]	bnh]̀g]	f\]a]e{p	bf	f\]	l]rbl	abf]	ia]kbjlj̀r	{aeo	fjo]	fe	fjo]	bf	f\]	ilbg]	_\]a]	f\]	~ae�]gf	jh	legbf]ct
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IJKLMNO	PQ			KOJRLSIKLTS	TJ	UVUWOSULTS	TX	KYO	MTSKJIMKZ	PQ[P	K\]̂_̀ab_c̀	de	bf\	Mc̀b]agbc]Z	PQ[P[P	hij	klmnopqnlo	rps	njortmpnj	nij	klmnopqn	tu	nij	vlow	tx	xnlyyjz	ulo	p	yjotlz	lu	{|	qlmxjq}nt~j	zpsx	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	nijto	p�jmnx	lo	jry�lsjjx�	lo	pms	lnijo	yjoxlmx	lo	jmntntjx	yjoulortm�	ylontlmx	lu	nij	vlow�	ulo	pms	lu	nij	ul��l�tm�	ojpxlmx�[P				�xx}pmqj	lu	pm	lozjo	lu	p	ql}on	lo	lnijo	y}��tq	p}nilotns	ip~tm�	�}otxztqntlm	nipn	oj�}tojx	p��	vlow	nl	�j	xnlyyjz�[�				�m	pqn	lu	�l~jomrjmn�	x}qi	px	p	zjq�popntlm	lu	mpntlmp�	jrjo�jmqs�	nipn	oj�}tojx	p��	vlow	nl	�j	xnlyyjz�[�				�jqp}xj	nij	�oqitnjqn	ipx	mln	txx}jz	p	kjontutqpnj	ulo	�psrjmn	pmz	ipx	mln	mlntutjz	nij	klmnopqnlo	lu	nij	ojpxlm	ulo	�tniil�ztm�	qjontutqpntlm	px	yol~tzjz	tm	�jqntlm	������	lo	�jqp}xj	nij	��mjo	ipx	mln	rpzj	ypsrjmn	lm	p	kjontutqpnj	ulo	�psrjmn	�tnitm	nij	ntrj	xnpnjz	tm	nij	klmnopqn	�lq}rjmnx�	lo[Q				hij	��mjo	ipx	upt�jz	nl	u}omtxi	nl	nij	klmnopqnlo	ojpxlmp��j	j~tzjmqj	px	oj�}tojz	�s	�jqntlm	����Z	PQ[P[�	hij	klmnopqnlo	rps	njortmpnj	nij	klmnopqn	tu�	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	nijto	p�jmnx	lo	jry�lsjjx�	lo	pms	lnijo	yjoxlmx	lo	jmntntjx	yjoulortm�	ylontlmx	lu	nij	vlow�	ojyjpnjz	x}xyjmxtlmx�	zj�psx�	lo	tmnjoo}yntlmx	lu	nij	jmntoj	vlow	�s	nij	��mjo	px	zjxqot�jz	tm	�jqntlm	���{�	qlmxntn}nj	tm	nij	p��oj�pnj	rloj	nipm	�||	yjoqjmn	lu	nij	nlnp�	m}r�jo	lu	zpsx	xqijz}�jz	ulo	qlry�jntlm�	lo	��|	zpsx	tm	pms	{���zps	yjotlz�	�itqij~jo	tx	�jxx�Z	PQ[P[�	�u	lmj	lu	nij	ojpxlmx	zjxqot�jz	tm	�jqntlm	������	lo	������	j�txnx�	nij	klmnopqnlo	rps�	}ylm	xj~jm	zpsx�	mlntqj	nl	nij	��mjo	pmz	�oqitnjqn�	njortmpnj	nij	klmnopqn	pmz	ojql~jo	uolr	nij	��mjo	ypsrjmn	ulo	vlow	j�jq}njz�	px	�j��	px	ojpxlmp��j	l~joijpz	pmz	yolutn	lm	vlow	mln	j�jq}njz�	pmz	qlxnx	tmq}oojz	�s	ojpxlm	lu	x}qi	njortmpntlm�	Z	PQ[P[Q	�u	nij	vlow	tx	xnlyyjz	ulo	p	yjotlz	lu	�|	qlmxjq}nt~j	zpsx	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	lo	nijto	p�jmnx	lo	jry�lsjjx	lo	pms	lnijo	yjoxlmx	lo	jmntntjx	yjoulortm�	ylontlmx	lu	nij	vlow	�jqp}xj	nij	��mjo	ipx	ojyjpnjz�s	upt�jz	nl	u}�ut��	nij	��mjo�x	l��t�pntlmx	}mzjo	nij	klmnopqn	�lq}rjmnx	�tni	ojxyjqn	nl	rpnnjox	trylonpmn	nl	nij	yol�ojxx	lu	nij	vlow�	nij	klmnopqnlo	rps�	}ylm	xj~jm	pzztntlmp�	zpsx�	mlntqj	nl	nij	��mjo	pmz	nij	�oqitnjqn�	njortmpnj	nij	klmnopqn	pmz	ojql~jo	uolr	nij	��mjo	px	yol~tzjz	tm	�jqntlm	�����{�Z	PQ[�	K\]̂_̀ab_c̀	de	bf\	T�̀\]	�c]	Ma��\Z	PQ[�[P	hij	��mjo	rps	njortmpnj	nij	klmnopqn	tu	nij	klmnopqnlo[P				ojyjpnjz�s	oju}xjx	lo	upt�x	nl	x}yy�s	jml}�i	yolyjo�s	xwt��jz	�lowjox	lo	yolyjo	rpnjotp�x�[�				upt�x	nl	rpwj	ypsrjmn	nl	�}�qlmnopqnlox	lo	x}yy�tjox	tm	pqqlozpmqj	�tni	nij	ojxyjqnt~j	p�ojjrjmnx	�jn�jjm	nij	klmnopqnlo	pmz	nij	�}�qlmnopqnlox	lo	x}yy�tjox�[�				ojyjpnjz�s	ztxoj�pozx	pyy�tqp��j	�p�x�	xnpn}njx�	loztmpmqjx�	qlzjx�	o}�jx	pmz	oj�}�pntlmx�	lo	�p�u}�	lozjox	lu	p	y}��tq	p}nilotns�	lo[Q				lnijo�txj	tx	�}t�ns	lu	x}�xnpmntp�	�ojpqi	lu	p	yol~txtlm	lu	nij	klmnopqn	�lq}rjmnx�Z	PQ[�[�	vijm	pms	lu	nij	ojpxlmx	zjxqot�jz	tm	�jqntlm	������	j�txn�	pmz	}ylm	qjontutqpntlm	�s	nij	�oqitnjqn	nipn	x}uutqtjmn	qp}xj	j�txnx	nl	�}xntus	x}qi	pqntlm�	nij	��mjo	rps�	�tnil}n	yoj�}ztqj	nl	pms	lnijo	ot�inx	lo	ojrjztjx	lu	nij	��mjo	pmz	punjo	�t~tm�	nij	klmnopqnlo	pmz	nij	klmnopqnlo�x	x}ojns�	tu	pms�	xj~jm	zpsx�	mlntqj�	njortmpnj	jry�lsrjmn	lu	nij	klmnopqnlo	pmz	rps�	x}��jqn	nl	pms	yotlo	ot�inx	lu	nij	x}ojns�[P				��q�}zj	nij	klmnopqnlo	uolr	nij	xtnj	pmz	npwj	ylxxjxxtlm	lu	p��	rpnjotp�x�	j�}tyrjmn�	nll�x�	pmz	qlmxno}qntlm	j�}tyrjmn	pmz	rpqitmjos	nijojlm	l�mjz	�s	nij	klmnopqnlo�[�				�qqjyn	pxxt�mrjmn	lu	x}�qlmnopqnx	y}ox}pmn	nl	�jqntlm	����	pmz[�				 tmtxi	nij	vlow	�s	�ipnj~jo	ojpxlmp��j	rjnilz	nij	��mjo	rps	zjjr	j�yjztjmn�	¡ylm	�otnnjm	oj�}jxn	lu	nij	klmnopqnlo�	nij	��mjo	xip��	u}omtxi	nl	nij	klmnopqnlo	p	zjnpt�jz	pqql}mntm�	lu	nij	qlxnx	tmq}oojz	�s	nij	��mjo	tm	utmtxitm�	nij	vlow�Z	PQ[�[�	vijm	nij	��mjo	njortmpnjx	nij	klmnopqn	ulo	lmj	lu	nij	ojpxlmx	xnpnjz	tm	�jqntlm	�������	nij	klmnopqnlo	xip��	mln	�j	jmntn�jz	nl	ojqjt~j	u}onijo	ypsrjmn	}mnt�	nij	vlow	tx	utmtxijz�Z	PQ[�[Q	�u	nij	}myptz	�p�pmqj	lu	nij	klmnopqn	�}r	j�qjjzx	qlxnx	lu	utmtxitm�	nij	vlow�	tmq�}ztm�	qlryjmxpntlm	ulo	nij	�oqitnjqn�x	xjo~tqjx	pmz	j�yjmxjx	rpzj	mjqjxxpos	nijoj�s�	pmz	lnijo	zprp�jx	tmq}oojz	�s	nij	��mjo	pmz	mln	j�yojxx�s	�pt~jz�	x}qi	j�qjxx	xip��	�j	yptz	nl	nij	klmnopqnlo�	�u	x}qi	qlxnx	pmz	zprp�jx	j�qjjz	nij	}myptz	�p�pmqj�	
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IJK	LMNIOPQIMO	RJPSS	TPU	IJK	VWXXKOKNQK	IM	IJK	YZNKO[	\JK	P]M̂NI	IM	_K	TPWV	IM	IJK	LMNIOPQIMO	MO	YZNKÒ	PR	IJK	QPRK	]PU	_K̀	RJPSS	_K	QKOIWXWKV	_U	IJK	aNWIWPS	bKQWRWMN	cPdKÒ	̂TMN	PTTSWQPIWMǸ	PNV	IJWR	M_SWePIWMN	XMO	TPU]KNI	RJPSS	R̂OfWfK	IKO]WNPIWMN	MX	IJK	LMNIOPQI[g	hijk	lmnopqnrsq	tu	vwp	xyqpz	{sz	|sq}pqrpq~pg	hijkjh	\JK	YZNKO	]PÙ	ZWIJM̂I	QP̂RK̀	MOVKO	IJK	LMNIOPQIMO	WN	ZOWIWNe	IM	R̂RTKNV̀	VKSPU	MO	WNIKOÔTI	IJK	�MOd̀	WN	ZJMSK	MO	WN	TPOI	XMO	R̂QJ	TKOWMV	MX	IW]K	PR	IJK	YZNKO	]PU	VKIKO]WNK[g	hijkj�	\JK	LMNIOPQI	�̂]	PNV	LMNIOPQI	\W]K	RJPSS	_K	PV�̂RIKV	XMO	WNQOKPRKR	WN	IJK	QMRI	PNV	IW]K	QP̂RKV	_U	R̂RTKNRWMǸ	VKSPÙ	MO	WNIKOÔTIWMN	̂NVKO	�KQIWMN	��[�[�[	�V�̂RI]KNI	MX	IJK	LMNIOPQI	�̂]	RJPSS	WNQŜVK	TOMXWI[	�M	PV�̂RI]KNI	RJPSS	_K	]PVK	IM	IJK	K�IKNIjh				IJPI	TKOXMO]PNQK	WR̀	ZPR̀	MO	ZM̂SV	JPfK	_KKǸ	RM	R̂RTKNVKV̀	VKSPUKV̀	MO	WNIKOÔTIKV̀	_U	PNMIJKO	QP̂RK	XMO	ZJWQJ	IJK	LMNIOPQIMO	WR	OKRTMNRW_SK�	MOj�				IJPI	PN	K�̂WIP_SK	PV�̂RI]KNI	WR	]PVK	MO	VKNWKV	̂NVKO	PNMIJKO	TOMfWRWMN	MX	IJK	LMNIOPQI[g	hiji	�pz�rq�vrsq	tu	vwp	xyqpz	{sz	|sq}pqrpq~pg	hijijh	\JK	YZNKO	]PÙ	PI	PNU	IW]K̀	IKO]WNPIK	IJK	LMNIOPQI	XMO	IJK	YZNKO�R	QMNfKNWKNQK	PNV	ZWIJM̂I	QP̂RK[g	hijij�	�TMN	OKQKWTI	MX	NMIWQK	XOM]	IJK	YZNKO	MX	R̂QJ	IKO]WNPIWMN	XMO	IJK	YZNKO�R	QMNfKNWKNQK̀	IJK	LMNIOPQIMO	RJPSS jh				QKPRK	MTKOPIWMNR	PR	VWOKQIKV	_U	IJK	YZNKO	WN	IJK	NMIWQK�j�				IPdK	PQIWMNR	NKQKRRPOÙ	MO	IJPI	IJK	YZNKO	]PU	VWOKQÌ	XMO	IJK	TOMIKQIWMN	PNV	TOKRKOfPIWMN	MX	IJK	�MOd�	PNVjk				K�QKTI	XMO	�MOd	VWOKQIKV	IM	_K	TKOXMO]KV	TOWMO	IM	IJK	KXXKQIWfK	VPIK	MX	IKO]WNPIWMN	RIPIKV	WN	IJK	NMIWQK̀	IKO]WNPIK	PSS	K�WRIWNe	R̂_QMNIOPQIR	PNV	T̂OQJPRK	MOVKOR	PNV	KNIKO	WNIM	NM	X̂OIJKO	R̂_QMNIOPQIR	PNV	T̂OQJPRK	MOVKOR[g	hijijk	aN	QPRK	MX	R̂QJ	IKO]WNPIWMN	XMO	IJK	YZNKO�R	QMNfKNWKNQK̀	IJK	YZNKO	RJPSS	TPU	IJK	LMNIOPQIMO	XMO	�MOd	TOMTKOSU	K�KQ̂IKV�	QMRIR	WNQ̂OOKV	_U	OKPRMN	MX	IJK	IKO]WNPIWMǸ	WNQŜVWNe	QMRIR	PIIOW_̂IP_SK	IM	IKO]WNPIWMN	MX	�̂_QMNIOPQIR�	PNV	IJK	IKO]WNPIWMN	XKK̀	WX	PNÙ	RKI	XMOIJ	WN	IJK	�eOKK]KNI[����|��	h�			|����l	���	��l����lg	h�jh	|��r�n	g	h�jhjh	�p{rqrvrsq�	LSPW]	WR	P	VK]PNV	MO	PRRKOIWMN	_U	MNK	MX	IJK	TPOIWKR	RKKdWNè	PR	P	]PIIKO	MX	OWeJÌ	TPU]KNI	MX	]MNKÙ	P	QJPNeK	WN	IJK	LMNIOPQI	\W]K̀	MO	MIJKO	OKSWKX	ZWIJ	OKRTKQI	IM	IJK	IKO]R	MX	IJK	LMNIOPQI[	\JK	IKO]	�LSPW]�	PSRM	WNQŜVKR	MIJKO	VWRT̂IKR	PNV	]PIIKOR	WN	�̂KRIWMN	_KIZKKN	IJK	YZNKO	PNV	LMNIOPQIMO	POWRWNe	M̂I	MX	MO	OKSPIWNe	IM	IJK	LMNIOPQI[	\JK	OKRTMNRW_WSWIU	IM	R̂_RIPNIWPIK	LSPW]R	RJPSS	OKRI	ZWIJ	IJK	TPOIU	]PdWNe	IJK	LSPW][	\JWR	�KQIWMN	��[�[�	VMKR	NMI	OK�̂WOK	IJK	YZNKO	IM	XWSK	P	LSPW]	WN	MOVKO	IM	W]TMRK	SW�̂WVPIKV	VP]PeKR	WN	PQQMOVPNQK	ZWIJ	IJK	LMNIOPQI	bMQ̂]KNIR[g	h�jhj�	�r�p	�r�rvn	sq	|��r�n\JK	YZNKO	PNV	LMNIOPQIMO	RJPSS	QM]]KNQK	PSS	LSPW]R	PNV	QP̂RKR	MX	PQIWMN	PePWNRI	IJK	MIJKO	PNV	POWRWNe	M̂I	MX	MO	OKSPIKV	IM	IJK	LMNIOPQÌ	ZJKIJKO	WN	QMNIOPQÌ	IMOÌ	_OKPQJ	MX	ZPOOPNIU	MO	MIJKOZWRK̀	WN	PQQMOVPNQK	ZWIJ	IJK	OK�̂WOK]KNIR	MX	IJK	_WNVWNe	VWRT̂IK	OKRMŜIWMN	]KIJMV	RKSKQIKV	WN	IJK	�eOKK]KNI	PNV	ZWIJWN	IJK	TKOWMV	RTKQWXWKV	_U	PTTSWQP_SK	SPZ̀	_̂I	WN	PNU	QPRK	NMI	]MOK	IJPN	��	UKPOR	PXIKO	IJK	VPIK	MX	�̂_RIPNIWPS	LM]TSKIWMN	MX	IJK	�MOd[	\JK	YZNKO	PNV	LMNIOPQIMO	ZPWfK	PSS	LSPW]R	PNV	QP̂RKR	MX	PQIWMN	NMI	QM]]KNQKV	WN	PQQMOVPNQK	ZWIJ	IJWR	�KQIWMN	��[�[ [g	h�jhjk	�svr~p	s{	|��r�ng	h�jhjkjh	LSPW]R	_U	KWIJKO	IJK	YZNKO	MO	LMNIOPQIMÒ	ZJKOK	IJK	QMNVWIWMN	eWfWNe	OWRK	IM	IJK	LSPW]	WR	XWORI	VWRQMfKOKV	TOWMO	IM	K�TWOPIWMN	MX	IJK	TKOWMV	XMO	QMOOKQIWMN	MX	IJK	�MOd	RKI	XMOIJ	WN	�KQIWMN	� [ [ ̀	RJPSS	_K	WNWIWPIKV	_U	NMIWQK	IM	IJK	MIJKO	TPOIU	PNV	IM	IJK	aNWIWPS	bKQWRWMN	cPdKO	ZWIJ	P	QMTU	RKNI	IM	IJK	�OQJWIKQÌ	WX	IJK	�OQJWIKQI	WR	NMI	RKOfWNe	PR	IJK	aNWIWPS	bKQWRWMN	cPdKO[	LSPW]R	_U	KWIJKO	TPOIU	̂NVKO	IJWR	�KQIWMN	��[�[�[�	RJPSS	_K	WNWIWPIKV	ZWIJWN	 �	VPUR	PXIKO	MQQ̂OOKNQK	MX	IJK	KfKNI	eWfWNe	OWRK	IM	R̂QJ	LSPW]	MO	ZWIJWN	 �	VPUR	PXIKO	IJK	QSPW]PNI	XWORI	OKQMeNW¡KR	IJK	QMNVWIWMN	eWfWNe	OWRK	IM	IJK	LSPW]̀	ZJWQJKfKO	WR	SPIKO[
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I	JKLJLMLN	OPQRST	UV	WRXYWZ	XYW	[\]WZ	̂Z	Ô]XZQ_X̂Z̀	\YWZW	XYW	_̂]aRXR̂]	bRcR]b	ZRTW	X̂	XYW	OPQRS	RT	dRZTX	aRT_̂cWZWa	QdXWZ	WefRZQXR̂]	̂d	XYW	fWZR̂a	d̂Z	_̂ZZW_XR̂]	̂d	XYW	g Ẑh	TWX	d̂ZXY	R]	iW_XR̂]	jklklk̀	TYQPP	UW	R]RXRQXWa	UV	]̂XR_W	X̂	XYW	X̂YWZ	fQZXVl	m]	Tn_Y	WcW]X̀	]̂	aW_RTR̂]	UV	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	RT	ZWqnRZWalI	JKLJLr	stuvwuxwuy	stuvz{|v	}~z�tz�{u|~I	JKLJLrLJ	�W]aR]b	dR]QP	ZWT̂PnXR̂]	̂d	Q	OPQRS̀	We_WfX	QT	̂XYWZ\RTW	QbZWWa	R]	\ZRXR]b	̂Z	QT	fẐcRaWa	R]	iW_XR̂]	�l�	Q]a	�ZXR_PW	j�̀	XYW	Ô]XZQ_X̂Z	TYQPP	fẐ_WWa	aRPRbW]XPV	\RXY	fWZd̂ZSQ]_W	̂d	XYW	Ô]XZQ_X	Q]a	XYW	[\]WZ	TYQPP	_̂]XR]nW	X̂	SQhW	fQVSW]XT	R]	Q__̂ZaQ]_W	\RXY	XYW	Ô]XZQ_X	ô_nSW]XTl	I	JKLJLrLN	�YW	Ô]XZQ_X	inS	Q]a	Ô]XZQ_X	�RSW	TYQPP	UW	Qa�nTXWa	R]	Q__̂ZaQ]_W	\RXY	XYW	m]RXRQP	oW_RTR̂]	pQhWZ�T	aW_RTR̂]̀	TnU�W_X	X̂	XYW	ZRbYX	̂d	WRXYWZ	fQZXV	X̂	fẐ_WWa	R]	Q__̂ZaQ]_W	\RXY	XYRT	�ZXR_PW	j�l	�YW	�Z_YRXW_X	\RPP	RTTnW	OWZXRdR_QXWT	d̂Z	�QVSW]X	R]	Q__̂ZaQ]_W	\RXY	XYW	aW_RTR̂]	̂d	XYW	m]RXRQP	oW_RTR̂]	pQhWZlI	JKLJLK	s�{w��	�tz	���wvwtu{�	st�vmd	XYW	Ô]XZQ_X̂Z	\RTYWT	X̂	SQhW	Q	OPQRS	d̂Z	Q]	R]_ZWQTW	R]	XYW	Ô]XZQ_X	inS̀	]̂XR_W	QT	fẐcRaWa	R]	iW_XR̂]	j�ljl�	TYQPP	UW	bRcW]	UWd̂ZW	fẐ_WWaR]b	X̂	WeW_nXW	XYW	f̂ZXR̂]	̂d	XYW	g Ẑh	XYQX	RT	XYW	TnU�W_X	̂d	XYW	OPQRSl	�ZR̂Z	]̂XR_W	RT	]̂X	ZWqnRZWa	d̂Z	OPQRST	ZWPQXR]b	X̂	Q]	WSWZbW]_V	W]aQ]bWZR]b	PRdW	̂Z	fẐfWZXV	QZRTR]b	n]aWZ	iW_XR̂]	j�l�lI	JKLJL�	s�{w��	�tz	���wvwtu{�	�w�~I	JKLJL�LJ	md	XYW	Ô]XZQ_X̂Z	\RTYWT	X̂	SQhW	Q	OPQRS	d̂Z	Q]	R]_ZWQTW	R]	XYW	Ô]XZQ_X	�RSẀ	]̂XR_W	QT	fẐcRaWa	R]	iW_XR̂]	j�ljl�	TYQPP	UW	bRcW]l	�YW	Ô]XZQ_X̂Z�T	OPQRS	TYQPP	R]_PnaW	Q]	WTXRSQXW	̂d	_̂TX	Q]a	̂d	fẐUQUPW	WddW_X	̂d	aWPQV	̂]	fẐbZWTT	̂d	XYW	g Ẑhl	m]	XYW	_QTW	̂d	Q	_̂]XR]nR]b	aWPQV̀	̂]PV	̂]W	OPQRS	RT	]W_WTTQZVlI	JKLJL�LN	md	QacWZTW	\WQXYWZ	_̂]aRXR̂]T	QZW	XYW	UQTRT	d̂Z	Q	OPQRS	d̂Z	QaaRXR̂]QP	XRSẀ	Tn_Y	OPQRS	TYQPP	UW	â_nSW]XWa	UV	aQXQ	TnUTXQ]XRQXR]b	XYQX	\WQXYWZ	_̂]aRXR̂]T	\WZW	QU]̂ZSQP	d̂Z	XYW	fWZR̂a	̂d	XRSẀ	_̂nPa	]̂X	YQcW	UWW]	ZWQT̂]QUPV	Q]XR_RfQXWà	Q]a	YQa	Q]	QacWZTW	WddW_X	̂]	XYW	T_YWanPWa	_̂]TXZn_XR̂]lI	JKLJL�	�{w�~z	t�	s�{w��	�tz	stu�~�x~uvw{�	�{�{y~��YW	Ô]XZQ_X̂Z	Q]a	[\]WZ	\QRcW	OPQRST	QbQR]TX	WQ_Y	̂XYWZ	d̂Z	_̂]TWqnW]XRQP	aQSQbWT	QZRTR]b	̂nX	̂d	̂Z	ZWPQXR]b	X̂	XYRT	Ô]XZQ_Xl	�YRT	SnXnQP	\QRcWZ	R]_PnaWTLJ				aQSQbWT	R]_nZZWa	UV	XYW	[\]WZ	d̂Z	ZW]XQP	WefW]TWT̀	d̂Z	P̂TTWT	̂d	nTẀ	R]_̂SẀ	fẐdRX̀	dR]Q]_R]b̀	UnTR]WTT	Q]a	ZWfnXQXR̂]̀	Q]a	d̂Z	P̂TT	̂d	SQ]QbWSW]X	̂Z	WSfP̂VWW	fẐan_XRcRXV	̂Z	̂d	XYW	TWZcR_WT	̂d	Tn_Y	fWZT̂]T�	Q]aLN				aQSQbWT	R]_nZZWa	UV	XYW	Ô]XZQ_X̂Z	d̂Z	fZR]_RfQP	̂ddR_W	WefW]TWT	R]_PnaR]b	XYW	_̂SfW]TQXR̂]	̂d	fWZT̂]]WP	TXQXR̂]Wa	XYWZẀ	d̂Z	P̂TTWT	̂d	dR]Q]_R]b̀	UnTR]WTT	Q]a	ZWfnXQXR̂]̀	Q]a	d̂Z	P̂TT	̂d	fẐdRX̀	We_WfX	Q]XR_RfQXWa	fẐdRX	QZRTR]b	aRZW_XPV	dẐS	XYW	g Ẑhl�YRT	SnXnQP	\QRcWZ	RT	QffPR_QUPẀ	\RXŶnX	PRSRXQXR̂]̀	X̂	QPP	_̂]TWqnW]XRQP	aQSQbWT	anW	X̂	WRXYWZ	fQZXV�T	XWZSR]QXR̂]	R]	Q__̂ZaQ]_W	\RXY	�ZXR_PW	j�l	�̂XYR]b	_̂]XQR]Wa	R]	XYRT	iW_XR̂]	j�ljl�	TYQPP	UW	aWWSWa	X̂	fZW_PnaW	QTTWTTSW]X	̂d	PRqnRaQXWa	aQSQbWT̀	\YW]	QffPR_QUPẀ	R]	Q__̂ZaQ]_W	\RXY	XYW	ZWqnRZWSW]XT	̂d	XYW	Ô]XZQ_X	ô_nSW]XTlI	JKLN	�uwvw{�	�~|w�wtuI	JKLNLJ	OPQRST̀	We_PnaR]b	XŶTW	\YWZW	XYW	_̂]aRXR̂]	bRcR]b	ZRTW	X̂	XYW	OPQRS	RT	dRZTX	aRT_̂cWZWa	QdXWZ	WefRZQXR̂]	̂d	XYW	fWZR̂a	d̂Z	_̂ZZW_XR̂]	̂d	XYW	g Ẑh	TWX	d̂ZXY	R]	iW_XR̂]	jklklk	̂Z	QZRTR]b	n]aWZ	iW_XR̂]T	j�l�̀	j�l�̀	Q]a	jjl�̀	TYQPP	UW	ZWdWZZWa	X̂	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	d̂Z	R]RXRQP	aW_RTR̂]l	�YW	�Z_YRXW_X	\RPP	TWZcW	QT	XYW	m]RXRQP	oW_RTR̂]	pQhWZ̀	n]PWTT	̂XYWZ\RTW	R]aR_QXWa	R]	XYW	�bZWWSW]Xl	�e_WfX	d̂Z	XŶTW	OPQRST	We_PnaWa	UV	XYRT	iW_XR̂]	j�lklj̀	Q]	R]RXRQP	aW_RTR̂]	TYQPP	UW	ZWqnRZWa	QT	Q	_̂]aRXR̂]	fZW_WaW]X	X̂	SWaRQXR̂]	̂d	Q]V	OPQRSl	md	Q]	R]RXRQP	aW_RTR̂]	YQT	]̂X	UWW]	ZW]aWZWa	\RXYR]	��	aQVT	QdXWZ	XYW	OPQRS	YQT	UWW]	ZWdWZZWa	X̂	XYW	m]RXRQP	oW_RTR̂]	pQhWZ̀	XYW	fQZXV	QTTWZXR]b	XYW	OPQRS	SQV	aWSQ]a	SWaRQXR̂]	Q]a	UR]aR]b	aRTfnXW	ZWT̂PnXR̂]	\RXŶnX	Q	aW_RTR̂]	YQcR]b	UWW]	ZW]aWZWal	�]PWTT	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	Q]a	QPP	QddW_XWa	fQZXRWT	QbZWẀ	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	\RPP	]̂X	aW_RaW	aRTfnXWT	UWX\WW]	XYW	Ô]XZQ_X̂Z	Q]a	fWZT̂]T	̂Z	W]XRXRWT	̂XYWZ	XYQ]	XYW	[\]WZlI	JKLNLN	�YW	m]RXRQP	oW_RTR̂]	pQhWZ	\RPP	ZWcRW\	OPQRST	Q]a	\RXYR]	XW]	aQVT	̂d	XYW	ZW_WRfX	̂d	Q	OPQRS	XQhW	̂]W	̂Z	Ŝ ZW	̂d	XYW	d̂PP̂\R]b	Q_XR̂]T�	�j�	ZWqnWTX	QaaRXR̂]QP	Tnff̂ZXR]b	aQXQ	dẐS	XYW	_PQRSQ]X	̂Z	Q	ZWTf̂]TW	\RXY	Tnff̂ZXR]b	aQXQ	dẐS	XYW	̂XYWZ	fQZXV̀	�k�	ZW�W_X	XYW	OPQRS	R]	\ŶPW	̂Z	R]	fQZX̀	���	QffẐcW	XYW	OPQRS̀	���	TnbbWTX	Q	_̂SfẐSRTẀ	Ẑ	���	QacRTW	XYW	fQZXRWT	XYQX	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	RT	n]QUPW	X̂	ZWT̂PcW	XYW	OPQRS	Rd	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	PQ_hT	TnddR_RW]X	R]d̂ZSQXR̂]	X̂	WcQPnQXW	XYW	SWZRXT	̂d	XYW	OPQRS	̂Z	Rd	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	_̂]_PnaWT	XYQX̀	R]	XYW	
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IJKLKMN	OPQKRKSJ	TMUPVWR	RSNP	XKRQVPLKSJY	KL	ZS[NX	\P	KJM]]VS]VKMLP	̂SV	L_P	IJKLKMN	OPQKRKSJ	TMUPV	LS	VPRSǸP	L_P	aNMKbcd	efghgi	IJ	P̀MN[MLKJj	aNMKbRY	L_P	IJKLKMN	OPQKRKSJ	TMUPV	bMkY	\[L	R_MNN	JSL	\P	S\NKjMLPX	LSY	QSJR[NL	ZKL_	SV	RPPU	KĴSVbMLKSJ	̂VSb	PKL_PV	]MVLk	SV	̂VSb	]PVRSJR	ZKL_	R]PQKMN	UJSZNPXjP	SV	Pl]PVLKRP	Z_S	bMk	MRRKRL	L_P	IJKLKMN	OPQKRKSJ	TMUPV	KJ	VPJXPVKJj	M	XPQKRKSJc	m_P	IJKLKMN	OPQKRKSJ	TMUPV	bMk	VPn[PRL	L_P	oZJPV	LS	M[L_SVKpP	VPLPJLKSJ	Ŝ	R[Q_	]PVRSJR	ML	L_P	oZJPVWR	Pl]PJRPcd	efghgq	Î	L_P	IJKLKMN	OPQKRKSJ	TMUPV	VPn[PRLR	M	]MVLk	LS	]VS̀KXP	M	VPR]SJRP	LS	M	aNMKb	SV	LS	̂[VJKR_	MXXKLKSJMN	R[]]SVLKJj	XMLMY	R[Q_	]MVLk	R_MNN	VPR]SJXY	ZKL_KJ	LPJ	XMkR	M̂LPV	VPQPK]L	Ŝ	L_P	VPn[PRLY	MJX	R_MNN	PKL_PV	rst	]VS̀KXP	M	VPR]SJRP	SJ	L_P	VPn[PRLPX	R[]]SVLKJj	XMLMY	rut	MX̀KRP	L_P	IJKLKMN	OPQKRKSJ	TMUPV	Z_PJ	L_P	VPR]SJRP	SV	R[]]SVLKJj	XMLM	ZKNN	\P	̂[VJKR_PXY	SV	rvt	MX̀KRP	L_P	IJKLKMN	OPQKRKSJ	TMUPV	L_ML	JS	R[]]SVLKJj	XMLM	ZKNN	\P	̂[VJKR_PXc	w]SJ	VPQPK]L	Ŝ	L_P	VPR]SJRP	SV	R[]]SVLKJj	XMLMY	K̂	MJkY	L_P	IJKLKMN	OPQKRKSJ	TMUPV	ZKNN	PKL_PV	VPxPQL	SV	M]]VS̀P	L_P	aNMKb	KJ	Z_SNP	SV	KJ	]MVLcd	efghgf	m_P	IJKLKMN	OPQKRKSJ	TMUPV	ZKNN	VPJXPV	MJ	KJKLKMN	XPQKRKSJ	M]]VS̀KJj	SV	VPxPQLKJj	L_P	aNMKbY	SV	KJXKQMLKJj	L_ML	L_P	IJKLKMN	OPQKRKSJ	TMUPV	KR	[JM\NP	LS	VPRSǸP	L_P	aNMKbc	m_KR	KJKLKMN	XPQKRKSJ	R_MNN	rst	\P	KJ	ZVKLKJjy	rut	RLMLP	L_P	VPMRSJR	L_PVP̂SVy	MJX	rvt	JSLK̂k	L_P	]MVLKPR	MJX	L_P	zVQ_KLPQLY	K̂	L_P	zVQ_KLPQL	KR	JSL	RPV̀KJj	MR	L_P	IJKLKMN	OPQKRKSJ	TMUPVY	Ŝ	MJk	Q_MJjP	KJ	L_P	aSJLVMQL	{[b	SV	aSJLVMQL	mKbP	SV	\SL_c	m_P	KJKLKMN	XPQKRKSJ	R_MNN	\P	̂KJMN	MJX	\KJXKJj	SJ	L_P	]MVLKPR	\[L	R[\xPQL	LS	bPXKMLKSJ	MJXY	K̂	L_P	]MVLKPR	̂MKN	LS	VPRSǸP	L_PKV	XKR][LP	L_VS[j_	bPXKMLKSJY	LS	\KJXKJj	XKR][LP	VPRSN[LKSJcd	efghg|	}KL_PV	]MVLk	bMk	̂KNP	̂SV	bPXKMLKSJ	Ŝ	MJ	KJKLKMN	XPQKRKSJ	ML	MJk	LKbPY	R[\xPQL	LS	L_P	LPVbR	Ŝ	{PQLKSJ	s~cuc�cscd	efghg|ge	}KL_PV	]MVLk	bMkY	ZKL_KJ	v�	XMkR	̂VSb	L_P	XMLP	Ŝ	VPQPK]L	Ŝ	MJ	KJKLKMN	XPQKRKSJY	XPbMJX	KJ	ZVKLKJj	L_ML	L_P	SL_PV	]MVLk	̂KNP	̂SV	bPXKMLKSJc	Î	R[Q_	M	XPbMJX	KR	bMXP	MJX	L_P	]MVLk	VPQPK̀KJj	L_P	XPbMJX	̂MKNR	LS	̂KNP	̂SV	bPXKMLKSJ	ZKL_KJ	v�	XMkR	M̂LPV	VPQPK]L	L_PVPŜY	L_PJ	\SL_	]MVLKPR	ZMK̀P	L_PKV	VKj_LR	LS	bPXKMLP	SV	][VR[P	\KJXKJj	XKR][LP	VPRSN[LKSJ	]VSQPPXKJjR	ZKL_	VPR]PQL	LS	L_P	KJKLKMN	XPQKRKSJcd	efghg�	IJ	L_P	P̀PJL	Ŝ	M	aNMKb	MjMKJRL	L_P	aSJLVMQLSVY	L_P	oZJPV	bMkY	\[L	KR	JSL	S\NKjMLPX	LSY	JSLK̂k	L_P	R[VPLkY	K̂	MJkY	Ŝ	L_P	JML[VP	MJX	MbS[JL	Ŝ	L_P	aNMKbc	Î	L_P	aNMKb	VPNMLPR	LS	M	]SRRK\KNKLk	Ŝ	M	aSJLVMQLSVWR	XP̂M[NLY	L_P	oZJPV	bMkY	\[L	KR	JSL	S\NKjMLPX	LSY	JSLK̂k	L_P	R[VPLk	MJX	VPn[PRL	L_P	R[VPLkWR	MRRKRLMJQP	KJ	VPRSǸKJj	L_P	QSJLVS̀PVRkcd	efghg�	Î	M	aNMKb	VPNMLPR	LS	SV	KR	L_P	R[\xPQL	Ŝ	M	bPQ_MJKQWR	NKPJY	L_P	]MVLk	MRRPVLKJj	R[Q_	aNMKb	bMk	]VSQPPX	KJ	MQQSVXMJQP	ZKL_	M]]NKQM\NP	NMZ	LS	QSb]Nk	ZKL_	L_P	NKPJ	JSLKQP	SV	̂KNKJj	XPMXNKJPRcd	efgi	���������d	efgige	aNMKbRY	XKR][LPRY	SV	SL_PV	bMLLPVR	KJ	QSJLVS̀PVRk	MVKRKJj	S[L	Ŝ	SV	VPNMLPX	LS	L_P	aSJLVMQLY	PlQP]L	L_SRP	ZMK̀PX	MR	]VS̀KXPX	̂SV	KJ	{PQLKSJR	�cs�c�Y	�cs�c~Y	MJX	s~csc�Y	R_MNN	\P	R[\xPQL	LS	bPXKMLKSJ	MR	M	QSJXKLKSJ	]VPQPXPJL	LS	\KJXKJj	XKR][LP	VPRSN[LKSJcd	efgigh	m_P	]MVLKPR	R_MNN	PJXPM̀SV	LS	VPRSǸP	L_PKV	aNMKbR	\k	bPXKMLKSJ	Z_KQ_Y	[JNPRR	L_P	]MVLKPR	b[L[MNNk	MjVPP	SL_PVZKRPY	R_MNN	\P	MXbKJKRLPVPX	\k	L_P	zbPVKQMJ	zV\KLVMLKSJ	zRRSQKMLKSJ	KJ	MQQSVXMJQP	ZKL_	KLR	aSJRLV[QLKSJ	IJX[RLVk	TPXKMLKSJ	�VSQPX[VPR	KJ	P̂̂PQL	SJ	L_P	XMLP	Ŝ	L_P	zjVPPbPJLc	z	VPn[PRL	̂SV	bPXKMLKSJ	R_MNN	\P	bMXP	KJ	ZVKLKJjY	XPNK̀PVPX	LS	L_P	SL_PV	]MVLk	LS	L_P	aSJLVMQLY	MJX	̂KNPX	ZKL_	L_P	]PVRSJ	SV	PJLKLk	MXbKJKRLPVKJj	L_P	bPXKMLKSJc	m_P	VPn[PRL	bMk	\P	bMXP	QSJQ[VVPJLNk	ZKL_	L_P	̂KNKJj	Ŝ	\KJXKJj	XKR][LP	VPRSN[LKSJ	]VSQPPXKJjR	\[LY	KJ	R[Q_	P̀PJLY	bPXKMLKSJ	R_MNN	]VSQPPX	KJ	MX̀MJQP	Ŝ	\KJXKJj	XKR][LP	VPRSN[LKSJ	]VSQPPXKJjRY	Z_KQ_	R_MNN	\P	RLMkPX	]PJXKJj	bPXKMLKSJ	̂SV	M	]PVKSX	Ŝ	��	XMkR	̂VSb	L_P	XMLP	Ŝ	̂KNKJjY	[JNPRR	RLMkPX	̂SV	M	NSJjPV	]PVKSX	\k	MjVPPbPJL	Ŝ	L_P	]MVLKPR	SV	QS[VL	SVXPVc	Î	MJ	MV\KLVMLKSJ	KR	RLMkPX	][VR[MJL	LS	L_KR	{PQLKSJ	s~cvcuY	L_P	]MVLKPR	bMk	JSJPL_PNPRR	]VSQPPX	LS	L_P	RPNPQLKSJ	Ŝ	L_P	MV\KLVMLSVrRt	MJX	MjVPP	[]SJ	M	RQ_PX[NP	̂SV	NMLPV	]VSQPPXKJjRcd	efgigi	}KL_PV	]MVLk	bMkY	ZKL_KJ	v�	XMkR	̂VSb	L_P	XMLP	L_ML	bPXKMLKSJ	_MR	\PPJ	QSJQN[XPX	ZKL_S[L	VPRSN[LKSJ	Ŝ	L_P	XKR][LP	SV	��	XMkR	M̂LPV	bPXKMLKSJ	_MR	\PPJ	XPbMJXPX	ZKL_S[L	VPRSN[LKSJ	Ŝ	L_P	XKR][LPY	XPbMJX	KJ	ZVKLKJj	L_ML	L_P	SL_PV	]MVLk	̂KNP	̂SV	\KJXKJj	XKR][LP	VPRSN[LKSJc		Î	R[Q_	M	XPbMJX	KR	bMXP	MJX	L_P	]MVLk	VPQPK̀KJj	L_P	XPbMJX	̂MKNR	LS	K̂NP	̂SV	\KJXKJj	XKR][LP	VPRSN[LKSJ	ZKL_KJ	��	XMkR	M̂LPV	VPQPK]L	L_PVPŜY	L_PJ	\SL_	]MVLKPR	ZMK̀P	L_PKV	VKj_LR	LS	\KJXKJj	XKR][LP	VPRSN[LKSJ	]VSQPPXKJjR	ZKL_	VPR]PQL	LS	L_P	KJKLKMN	XPQKRKSJc
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I	JKLMLN	OPQ	RSTUVQW	WPSXX	WPSTQ	UPQ	YQZVSU[T\W	]QQ	ŜZ	Ŝ_	]VXV̂̀ 	]QQW	QabSXX_c	OPQ	YQZVSUV[̂	WPSXX	dQ	PQXZ	V̂	UPQ	RXSeQ	fPQTQ	UPQ	gT[hQeU	VW	X[eSUQZi	b̂XQWW	Ŝ[UPQT	X[eSUV[̂	VW	YbUbSXX_	S̀TQQZ	bR[̂c	j̀TQQYQ̂UW	TQSePQZ	V̂	YQZVSUV[̂	WPSXX	dQ	Q̂][TeQSdXQ	SW	WQUUXQYQ̂U	S̀TQQYQ̂UW	V̂	Ŝ_	e[bTU	PSkV̂̀ 	hbTVWZVeUV[̂	UPQTQ[]cI	JKLN	lmnopmqporsI	JKLNLJ	t]	UPQ	RSTUVQW	PSkQ	WQXQeUQZ	STdVUTSUV[̂	SW	UPQ	YQUP[Z	][T	dV̂ZV̂̀ 	ZVWRbUQ	TQW[XbUV[̂	V̂	UPQ	j̀TQQYQ̂Ui	Ŝ_	uXSVY	WbdhQeU	U[i	dbU	̂[U	TQW[XkQZ	d_i	YQZVSUV[̂	WPSXX	dQ	WbdhQeU	U[	STdVUTSUV[̂	fPVePi	b̂XQWW	UPQ	RSTUVQW	YbUbSXX_	S̀TQQ	[UPQTfVWQi	WPSXX	dQ	SZYV̂VWUQTQZ	d_	UPQ	jYQTVeŜ	jTdVUTSUV[̂	jWW[eVSUV[̂	V̂	See[TZŜeQ	fVUP	VUW	u[̂WUTbeUV[̂	t̂ZbWUT_	jTdVUTSUV[̂	vbXQW	V̂	Q]]QeU	[̂	UPQ	ZSUQ	[]	UPQ	j̀TQQYQ̂Uc	OPQ	jTdVUTSUV[̂	WPSXX	dQ	e[̂ZbeUQZ	V̂	UPQ	RXSeQ	fPQTQ	UPQ	gT[hQeU	VW	X[eSUQZi	b̂XQWW	Ŝ[UPQT	X[eSUV[̂	VW	YbUbSXX_	S̀TQQZ	bR[̂c	j	ZQYŜZ	][T	STdVUTSUV[̂	WPSXX	dQ	YSZQ	V̂	fTVUV̂̀ i	ZQXVkQTQZ	U[	UPQ	[UPQT	RSTU_	U[	UPQ	u[̂UTSeUi	ŜZ	]VXQZ	fVUP	UPQ	RQTW[̂	[T	Q̂UVU_	SZYV̂VWUQTV̂̀ 	UPQ	STdVUTSUV[̂c	OPQ	RSTU_	]VXV̂̀ 	S	̂[UVeQ	[]	ZQYŜZ	][T	STdVUTSUV[̂	YbWU	SWWQTU	V̂	UPQ	ZQYŜZ	SXX	uXSVYW	UPQ̂	ŵ[f̂	U[	UPSU	RSTU_	[̂	fPVeP	STdVUTSUV[̂	VW	RQTYVUUQZ	U[	dQ	ZQYŜZQZcI	JKLNLJLJ	j	ZQYŜZ	][T	STdVUTSUV[̂	WPSXX	dQ	YSZQ	̂[	QSTXVQT	UPŜ	e[̂ebTTQ̂UX_	fVUP	UPQ	]VXV̂̀ 	[]	S	TQabQWU	][T	YQZVSUV[̂i	dbU	V̂	̂[	QkQ̂U	WPSXX	VU	dQ	YSZQ	S]UQT	UPQ	ZSUQ	fPQ̂	UPQ	V̂WUVUbUV[̂	[]	XQ̀SX	[T	QabVUSdXQ	RT[eQQZV̂̀ W	dSWQZ	[̂	UPQ	uXSVY	f[bXZ	dQ	dSTTQZ	d_	UPQ	SRRXVeSdXQ	WUSUbUQ	[]	XVYVUSUV[̂Wc	x[T	WUSUbUQ	[]	XVYVUSUV[̂W	RbTR[WQWi	TQeQVRU	[]	S	fTVUUQ̂	ZQYŜZ	][T	STdVUTSUV[̂	d_	UPQ	RQTW[̂	[T	Q̂UVU_	SZYV̂VWUQTV̂̀ 	UPQ	STdVUTSUV[̂	WPSXX	e[̂WUVUbUQ	UPQ	V̂WUVUbUV[̂	[]	XQ̀SX	[T	QabVUSdXQ	RT[eQQZV̂̀ W	dSWQZ	[̂	UPQ	uXSVYcI	JKLNLy	OPQ	SfSTZ	TQ̂ZQTQZ	d_	UPQ	STdVUTSU[T	[T	STdVUTSU[TW	WPSXX	dQ	]V̂SXi	ŜZ	hbZ̀YQ̂U	YS_	dQ	Q̂UQTQZ	bR[̂	VU	V̂	See[TZŜeQ	fVUP	SRRXVeSdXQ	XSf	V̂	Ŝ_	e[bTU	PSkV̂̀ 	hbTVWZVeUV[̂	UPQTQ[]cI	JKLNLM	OPQ	][TQ̀[V̂̀ 	S̀TQQYQ̂U	U[	STdVUTSUQ	ŜZ	[UPQT	S̀TQQYQ̂UW	U[	STdVUTSUQ	fVUP	Ŝ	SZZVUV[̂SX	RQTW[̂	[T	Q̂UVU_	ZbX_	e[̂WQ̂UQZ	U[	d_	RSTUVQW	U[	UPQ	j̀TQQYQ̂Ui	WPSXX	dQ	WRQeV]VeSXX_	Q̂][TeQSdXQ	b̂ZQT	SRRXVeSdXQ	XSf	V̂	Ŝ_	e[bTU	PSkV̂̀ 	hbTVWZVeUV[̂	UPQTQ[]cI	JKLNLN	zrs{r|o}qpors	rm	~ros}�m	I	JKLNLNLJ	�bdhQeU	U[	UPQ	TbXQW	[]	UPQ	jYQTVeŜ	jTdVUTSUV[̂	jWW[eVSUV[̂	[T	[UPQT	SRRXVeSdXQ	STdVUTSUV[̂	TbXQWi	QVUPQT	RSTU_	YS_	e[̂W[XVZSUQ	Ŝ	STdVUTSUV[̂	e[̂ZbeUQZ	b̂ZQT	UPVW	j̀TQQYQ̂U	fVUP	Ŝ_	[UPQT	STdVUTSUV[̂	U[	fPVeP	VU	VW	S	RSTU_	RT[kVZQZ	UPSU	���	UPQ	STdVUTSUV[̂	S̀TQQYQ̂U	̀[kQT̂V̂̀ 	UPQ	[UPQT	STdVUTSUV[̂	RQTYVUW	e[̂W[XVZSUV[̂i	���	UPQ	STdVUTSUV[̂W	U[	dQ	e[̂W[XVZSUQZ	WbdWUŜUVSXX_	V̂k[XkQ	e[YY[̂	abQWUV[̂W	[]	XSf	[T	]SeUi	ŜZ	���	UPQ	STdVUTSUV[̂W	QYRX[_	YSUQTVSXX_	WVYVXST	RT[eQZbTSX	TbXQW	ŜZ	YQUP[ZW	][T	WQXQeUV̂̀ 	STdVUTSU[T�W�cI	JKLNLNLy	�bdhQeU	U[	UPQ	TbXQW	[]	UPQ	jYQTVeŜ	jTdVUTSUV[̂	jWW[eVSUV[̂	[T	[UPQT	SRRXVeSdXQ	STdVUTSUV[̂	TbXQWi	QVUPQT	RSTU_	YS_	V̂eXbZQ	d_	h[V̂ZQT	RQTW[̂W	[T	Q̂UVUVQW	WbdWUŜUVSXX_	V̂k[XkQZ	V̂	S	e[YY[̂	abQWUV[̂	[]	XSf	[T	]SeU	fP[WQ	RTQWQ̂eQ	VW	TQabVTQZ	V]	e[YRXQUQ	TQXVQ]	VW	U[	dQ	See[TZQZ	V̂	STdVUTSUV[̂i	RT[kVZQZ	UPSU	UPQ	RSTU_	W[b̀PU	U[	dQ	h[V̂QZ	e[̂WQ̂UW	V̂	fTVUV̂̀ 	U[	WbeP	h[V̂ZQTc	u[̂WQ̂U	U[	STdVUTSUV[̂	V̂k[XkV̂̀ 	Ŝ	SZZVUV[̂SX	RQTW[̂	[T	Q̂UVU_	WPSXX	̂[U	e[̂WUVUbUQ	e[̂WQ̂U	U[	STdVUTSUV[̂	[]	Ŝ_	eXSVYi	ZVWRbUQ	[T	[UPQT	YSUUQT	V̂	abQWUV[̂	̂[U	ZQWeTVdQZ	V̂	UPQ	fTVUUQ̂	e[̂WQ̂UcI	JKLNLNLM	OPQ	�f̂QT	ŜZ	u[̂UTSeU[T	̀TŜU	U[	Ŝ_	RQTW[̂	[T	Q̂UVU_	YSZQ	S	RSTU_	U[	Ŝ	STdVUTSUV[̂	e[̂ZbeUQZ	b̂ZQT	UPVW	�QeUV[̂	��c�i	fPQUPQT	d_	h[V̂ZQT	[T	e[̂W[XVZSUV[̂i	UPQ	WSYQ	TV̀PUW	[]	h[V̂ZQT	ŜZ	e[̂W[XVZSUV[̂	SW	UP[WQ	[]	UPQ	�f̂QT	ŜZ	u[̂UTSeU[T	b̂ZQT	UPVW	j̀TQQYQ̂Uc
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22023/Home2 Suites by Hilton 01 1000 - 1 SUMMARY

SECTION 01 1000
SUMMARY

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Work covered by the Contract Documents.
2. Type of the Contract.
3. Owner's occupancy requirements.

B. Related Sections include the following:
1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures

governing temporary use of the Owner's facilities.

1.03 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Home2 Suites By Hilton
1. Project Location: Lee's Summit, Missouri 64064

B. Owner: Intrinsic Development, L.L.C.
1. Owner's Representative: Brian Maenner

C. Architect:  Rosemann & Associates, P.C.; 1526 Grand Blvd., Kansas City, Missouri 64108

D. Contractor: Intrinsic Development 3622 Endeavor Ave. Ste. 101 Columbia, MO 65201

E. The Work consists of the following:
1. The Project consists of the development and construction of a Home2 Suites by Hilton

hotel containing one hundred and seven (107) guest units on four floors. The ground floor
offers guest amenities and back-of-house support spaces. Guest amenities include public
and private gathering spaces, a guest laundry room, public restrooms, a fitness center, a
small market for essentials and snacks, a buffet-style breakfast, a vestibule and lobby for
guest arrivals and check-in, ice machines, an indoor pool, and a grilling patio. The back of
house includes housekeeping, employee break space, a private restroom, laundry service
for guest linens, administrative offices, a kitchen for light food prep and warming for guest
breakfast, mechanical and electrical rooms, and pool equipment and storage rooms. The
Building is connected by two elevators and two independent stair towers.

1.04 TYPE OF CONTRACT

A. Project will be constructed under a single prime contract.  Taxes shall be included in all bids.

1.05 ACCESS TO SITE

A. General:  Contractor shall have full use of Project site for construction operations during
construction period.  Contractor's use of Project site is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

B. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1.06 WORK RESTRICTIONS

A. Work Restrictions, General:  Comply with restrictions on construction operations.
1. Comply with limitations on use of public streets and with other requirements of authorities

having jurisdiction.
2. Controlled Substances:  Use of tobacco products and other controlled substances on

Project site is not permitted.
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1.07 OWNER'S OCCUPANCY REQUIREMENTS

A. Owner Occupancy of Completed Areas of Construction:  Owner may take possession or
occupy floors as they are completed.

1.08 1.5 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content:  The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
 These conventions are as follows:
1. Imperative mood and streamlined language are generally used in the Specifications.  The

words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

C. Drawing Coordination:  Requirements for materials and products identified on Drawings are
described in detail in the Specifications.  One or more of the following are used on Drawings to
identify materials and products:
1. Terminology:  Materials and products are identified by the typical generic terms used in

the individual Specifications Sections.
2. Abbreviations:  Materials and products are identified by abbreviations scheduled on

Drawings.
3. Keynoting:  Materials and products are identified by reference keynotes referencing

Specification Section numbers found in this Project Manual.

1.09 PRODUCTS (NOT USED)

1.10 EXECUTION (NOT USED)

END OF SECTION 011000
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SECTION 01 2500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Requirements:
1. Division 01 Section "Product Requirements" for requirements for submitting comparable

product submittals for products by listed manufacturers.
2. Divisions 02 through 33 Sections for specific requirements and limitations for substitutions.

1.03 DEFINITIONS

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.
1. Substitutions for Cause:  Changes proposed by Contractor that are required due to

changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.04 ACTION SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product
or fabrication or installation method to be replaced.  Include Specification Section number and
title and Drawing numbers and titles.
1. Documentation:  Show compliance with requirements for substitutions and the following,

as applicable:
a. Statement indicating why specified product or fabrication or installation cannot be

provided, if applicable.
b. Coordination information, including a list of changes or revisions needed to other

parts of the Work and to construction performed by Owner and separate contractors
that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those of the
Work specified.  Include annotated copy of applicable Specification Section.
 Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
features and requirements indicated.  Indicate deviations, if any, from the Work
specified.

d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

e. Samples, where applicable or requested.
f. Certificates and qualification data, where applicable or requested.
g. List of similar installations for completed projects with project names and addresses

and names and addresses of architects and owners.
h. Material test reports from a qualified testing agency indicating and interpreting test

results for compliance with requirements indicated.
i. Research reports evidencing compliance with building code in effect for Project, from

recognized testing and verification agency
j. Detailed comparison of Contractor's construction schedule using proposed

substitution with products specified for the Work, including effect on the overall
Contract Time.  If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
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letterhead, stating date of receipt of purchase order, lack of availability, or delays in
delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.
l. Contractor's certification that proposed substitution complies with requirements in the

Contract Documents except as indicated in substitution request, is compatible with
related materials, and is appropriate for applications indicated.

m. Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

2. Architect's Action:  If necessary, Architect will request additional information or
documentation for evaluation within seven days of receipt of a request for substitution.
 Architect will notify Contractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.
a. Forms of Acceptance:  Change Order, Construction Change Directive, or Architect's

Supplemental Instructions for minor changes in the Work.
b. Use product specified if Architect does not issue a decision on use of a proposed

substitution within time allocated.

1.05 QUALITY ASSURANCE

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution
with related products and materials.  Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

1.06 PROCEDURES

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved
substitutions.

PART 2  PRODUCTS

2.01 SUBSTITUTIONS

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related
submittals.
1. Conditions:  Architect will consider Contractor's request for substitution when the following

conditions are satisfied.  If the following conditions are not satisfied, Architect will return
requests without action, except to record noncompliance with these requirements:
a. Requested substitution is consistent with the Contract Documents and will produce

indicated results.
b. Requested substitution provides sustainable design characteristics that specified

product provided
c. Substitution request is fully documented and properly submitted.
d. Requested substitution will not adversely affect Contractor's construction schedule.
e. Requested substitution has received necessary approvals of authorities having

jurisdiction.
f. Requested substitution is compatible with other portions of the Work.
g. Requested substitution has been coordinated with other portions of the Work.
h. Requested substitution provides specified warranty.
i. If requested substitution involves more than one contractor, requested substitution

has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

B. Substitutions for Convenience:  Not allowed

C. Substitutions for Convenience:  Architect will consider requests for substitution if received within
60 days after commencement of the Work  Requests received after that time may be
considered or rejected at discretion of Architect.
1. Conditions:  Architect will consider Contractor's request for substitution when the following

conditions are satisfied.  If the following conditions are not satisfied, Architect will return
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requests without action, except to record noncompliance with these requirements:
a. Requested substitution offers Owner a substantial advantage in cost, time, energy

conservation, or other considerations, after deducting additional responsibilities
Owner must assume.  Owner's additional responsibilities may include compensation
to Architect for redesign and evaluation services, increased cost of other construction
by Owner, and similar considerations.

b. Requested substitution does not require revisions to the Contract Documents.
c. Requested substitution is consistent with the Contract Documents and will produce

indicated results.
d. Requested substitution provides sustainable design characteristics that specified

product provided
e. Substitution request is fully documented and properly submitted.
f. Requested substitution will not adversely affect Contractor's construction schedule.
g. Requested substitution has received necessary approvals of authorities having

jurisdiction.
h. Requested substitution is compatible with other portions of the Work.
i. Requested substitution has been coordinated with other portions of the Work.
j. Requested substitution provides specified warranty.
k. If requested substitution involves more than one contractor, requested substitution

has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

PART 3 EXECUTION (NOT USED)

END OF SECTION 012500
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SECTION 01 2600
CONTRACT MODIFICATION PROCEDURES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing
Contract modifications.

B. Related Requirements:
1. Division 01 Section "Substitution Procedures" for administrative procedures for handling

requests for substitutions made after the Contract award.

1.03 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710,
"Architect's Supplemental Instructions.”

1.04 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If
necessary, the description will include supplemental or revised Drawings and Specifications.
1. Work Change Proposal Requests issued by Architect are not instructions either to stop

work in progress or to execute the proposed change.
2. Within time specified in Proposal Request after receipt of Proposal Request, submit a

quotation estimating cost adjustments to the Contract Sum and the Contract Time
necessary to execute the change.
a. Include a list of quantities of products required or eliminated and unit costs, with total

amount of purchases and credits to be made.  If requested, furnish survey data to
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish
times, and activity relationship.  Use available total float before requesting an
extension of the Contract Time.

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the
Contract, Contractor may initiate a claim by submitting a request for a change to Architect.
1. Include a statement outlining reasons for the change and the effect of the change on the

Work.  Provide a complete description of the proposed change.  Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made.  If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship.  Use available total float before requesting an extension of the
Contract Time.

6. Comply with requirements in Division 01 Section "Substitution Procedures" if the proposed
change requires substitution of one product or system for product or system specified.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 01 2600 - 2
CONTRACT MODIFICATION

PROCEDURES

1.05 ADMINISTRATIVE CHANGE ORDERS

A. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures for
preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of
allowances.

B. Unit-Price Adjustment:  See Division 01 Section "Unit Prices" for administrative procedures for
preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured
scope of unit-price work.

1.06 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Changes Proposal Request, Architect will issue a Change
Order for signatures of Owner and Contractor on AIA Document G701.

1.07 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive:  Architect may issue a Construction Change Directive on AIA
Document G714. Construction Change Directive instructs Contractor to proceed with a change
in the Work, for subsequent inclusion in a Change Order.
1. Construction Change Directive contains a complete description of change in the Work.  It

also designates method to be followed to determine change in the Contract Sum or the
Contract Time.

B. Documentation:  Maintain detailed records on a time and material basis of work required by the
Construction Change Directive.
1. After completion of change, submit an itemized account and supporting data necessary to

substantiate cost and time adjustments to the Contract.

1.08 PRODUCTS (NOT USED)

1.09 EXECUTION (NOT USED)

END OF SECTION 012600
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SECTION 01 2900
PAYMENT PROCEDURES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes administrative and procedural requirements necessary to prepare and process
Applications for Payment.

1.03 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract
Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment.

1.04 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's
construction schedule.
1. Coordinate line items in the schedule of values with other required administrative forms

and schedules, including the following:
a. Application for Payment forms with continuation sheets.
b. Submittal schedule.
c. Items required to be indicated as separate activities in Contractor's construction

schedule.
2. Submit the schedule of values to Architect at earliest possible date, but no later than

seven days before the date scheduled for submittal of initial Applications for Payment.

B. Format and Content:  Use Project Manual table of contents as a guide to establish line items for
the schedule of values.  Provide at least one line item for each Specification Section.
1. Identification:  Include the following Project identification on the schedule of values:

a. Project name and location.
b. Name of Architect.
c. Architect's project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange schedule of values consistent with format of AIA Document G703
3. Arrange the schedule of values in tabular form with separate columns to indicate the

following for each item listed:
a. Related Specification Section or Division.
b. Description of the Work.
c. Change Orders (numbers) that affect value.
d. Dollar value of the following, as a percentage of the Contract Sum to nearest one-

hundredth percent, adjusted to total 100 percent.
1) Labor.
2) Materials.
3) Equipment.

4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.  Coordinate with Project
Manual table of contents.  Provide multiple line items for principal subcontract amounts in
excess of five percent of the Contract Sum.

5. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
6. Provide a separate line item in the schedule of values for each part of the Work where

Applications for Payment may include materials or equipment purchased or fabricated and
stored, but not yet installed.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 01 2900 - 2 PAYMENT PROCEDURES

a. Differentiate between items stored on-site and items stored off-site.  If required,
include evidence of insurance.

7. Provide separate line items in the schedule of values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.

8. Allowances:  Provide a separate line item in the schedule of values for each allowance.
 Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by
measured quantity.  Use information indicated in the Contract Documents to determine
quantities.

9. Purchase Contracts:  Provide a separate line item in the schedule of values for each
purchase contract.  Show line-item value of purchase contract.  Indicate owner payments
or deposits, if any, and balance to be paid by Contractor.

10. Each item in the schedule of values and Applications for Payment shall be complete.
 Include total cost and proportionate share of general overhead and profit for each item.
a. Temporary facilities and other major cost items that are not direct cost of actual work-

in-place may be shown either as separate line items in the schedule of values or
distributed as general overhead expense, at Contractor's option.

11. Schedule Updating:  Update and resubmit the schedule of values before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.

1.05 APPLICATIONS FOR PAYMENT

A. Each Application for Payment following the initial Application for Payment shall be consistent
with previous applications and payments as certified by Architect and paid for by Owner.
1. Initial Application for Payment, Application for Payment at time of Substantial Completion,

and final Application for Payment involve additional requirements.

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement
between Owner and Contractor.  The period of construction work covered by each Application
for Payment is the period indicated in the Agreement.

C. Payment Application Times:  Submit Application for Payment to Architect by the 20th day of the
month.  The period covered by each Application for Payment is one month, ending on the last
day of the month.
1. Submit draft copy of Application for Payment five days prior to due date for review by

Architect.

D. Application for Payment Forms:  Use AIA forms approved by MHDC as form for Applications for
Payment.

E. Application Preparation:  Complete every entry on form.  Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete
applications without action.
1. Entries shall match data on the schedule of values and Contractor's construction

schedule.  Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment, whether

or not payment has been received.  Include only amounts for work completed at time of
Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued before last
day of construction period covered by application.

4. Indicate separate amounts for work being carried out under Owner-requested project
acceleration.

F. Stored Materials:  Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between
items stored on-site and items stored off-site.
1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of

surety to payment, for stored materials.
2. Provide supporting documentation that verifies amount requested, such as paid invoices.

 Match amount requested with amounts indicated on documentation; do not include
overhead and profit on stored materials.
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3. Provide summary documentation for stored materials indicating the following:
a. Value of materials previously stored and remaining stored as of date of previous

Applications for Payment.
b. Value of previously stored materials put in place after date of previous Application for

Payment and on or before date of current Application for Payment.
c. Value of materials stored since date of previous Application for Payment and

remaining stored as of date of current Application for Payment.

G. Transmittal: Submit review copies of each Application for Payment to Architect Electronically.
 Submit three signed and notarized original copies of each Application for Payment to Architect
by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien and
similar attachments if required.
1. Transmit each copy with a transmittal form listing attachments and recording appropriate

information about application.

H. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related
to the Work covered by the payment.
1. Submit partial waivers on each item for amount requested in previous application, after

deduction for retainage, on each item.
2. When an application shows completion of an item, submit conditional final or full waivers.
3. Owner reserves the right to designate which entities involved in the Work must submit

waivers.
4. Waiver Forms:  Submit executed waivers of lien on forms acceptable to Owner.

I. Initial Application for Payment:  Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:
1. List of subcontractors.
2. Schedule of values.
3. LEED submittal for project materials cost data.
4. Contractor's construction schedule (preliminary if not final).
5. Combined Contractor's construction schedule (preliminary if not final) incorporating Work

of multiple contracts, with indication of acceptance of schedule by each Contractor.
6. Products list (preliminary if not final).
7. Schedule of unit prices.
8. Submittal schedule (preliminary if not final).
9. List of Contractor's staff assignments.
10. List of Contractor's principal consultants.
11. Copies of building permits.
12. Copies of authorizations and licenses from authorities having jurisdiction for performance

of the Work.
13. Initial progress report.
14. Report of preconstruction conference.
15. Certificates of insurance and insurance policies.
16. Performance and payment bonds.
17. Data needed to acquire Owner's insurance.

J. Application for Payment at Substantial Completion:  After Architect issues the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent completion for
portion of the Work claimed as substantially complete.
1. Include documentation supporting claim that the Work is substantially complete and a

statement showing an accounting of changes to the Contract Sum.
2. This application shall reflect Certificate(s) of Substantial Completion issued previously for

Owner occupancy of designated portions of the Work.

K. Final Payment Application:  After completing Project closeout requirements, submit final
Application for Payment with releases and supporting documentation not previously submitted
and accepted, including, but not limited, to the following:
1. Evidence of completion of Project closeout requirements.
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2. Insurance certificates for products and completed operations where required and proof
that taxes, fees, and similar obligations were paid.

3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
6. AIA Document G707, "Consent of Surety to Final Payment."
7. Evidence that claims have been settled.
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of

date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding elements of the Work.

9. Final liquidated damages settlement statement.

1.06 PRODUCTS (NOT USED)

1.07 EXECUTION (NOT USED)

END OF SECTION 012900
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Electronic document submittal service.

C. Preconstruction meeting.

D. Progress meetings.

E. Construction progress schedule.

F. Contractor's daily reports.

G. Progress photographs.

H. Coordination drawings.

I. Submittals for review, information, and project closeout.

J. Number of copies of submittals.

K. Requests for Interpretation (RFI) procedures.

L. Submittal procedures.

1.02 REFERENCE STANDARDS

A. AIA G716 - Request for Information; 2004.

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 7000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect:
1. Requests for Information  (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

1.04 PROJECT COORDINATOR

A. Project Coordinator:  Construction Manager.

B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices
and sheds, for  access, traffic, and parking facilities.

C. During construction, coordinate use of site and facilities through the Project Coordinator.

D. Comply with Project Coordinator's procedures for intra-project communications; submittals,
reports and records, schedules, coordination drawings, and recommendations; and resolution
of ambiguities and conflicts.

E. Comply with instructions of the Project Coordinator for use of temporary utilities and
construction facilities.  Responsibility for providing temporary utilities and construction facilities
is identified in Section 01 1000 - Summary.

F. Coordinate field engineering and layout work under instructions of the Project Coordinator.

G. Make the following types of submittals to Architect through the Project Coordinator:
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1. Requests for Information .
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF, MS Word, or MS Excel) format, as appropriate to the document, and transmitted via an
Internet-based submittal service that receives, logs and stores documents, provides electronic
stamping and signatures, and notifies addressees via email.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Interpretation (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

2. Contractor and Architect are required to use this service.
3. It is Contractor's responsibility to submit documents in allowable format.
4. Subcontractors, suppliers, and Architect's consultants are to be permitted to use the

service at no extra charge.
5. Users of the service need an email address, internet access, and PDF review software

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

6. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

7. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

B. Cost:  The cost of the service is to be paid by Contractor; include the cost of the service in the
Contract Sum.

C. Submittal Service:  The selected service is:

D. Training:  One, one-hour, web-based training session will be arranged for all participants, with
representatives of Architect and Contractor participating; further training is the responsibility of
the user of the service.

E. Project Closeout:  Architect will determine when to terminate the service for the project and is
responsible for obtaining archive copies of files for Owner.

3.02 PRECONSTRUCTION MEETING

A. Project Coordinator will schedule a meeting after Notice of Award.

B. Attendance Required:
1. Owner.
2. Architect.
3. Contractor.

C. Agenda:
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1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Designation of personnel representing the parties to Contract.
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS

A. Project Coordinator will make arrangements for meetings, prepare agenda with copies for
participants, preside at meetings.

B. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Maintenance of progress schedule.
8. Corrective measures to regain projected schedules.
9. Planned progress during succeeding work period.
10. Maintenance of quality and work standards.
11. Effect of proposed changes on progress schedule and coordination.
12. Other business relating to work.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 3216

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned
operations for the first 60 days of work, with a general outline for remainder of work.

B. Within 10 days after joint review, submit complete schedule.

C. Submit updated schedule with each Application for Payment.

3.05 PROGRESS PHOTOGRAPHS

A. Submit photographs with each application for payment, taken not more than 3 days prior to
submission of application for payment.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following events:
1. Completion of site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
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4. Structural framing in progress and upon completion.
5. Enclosure of building, upon completion.
6. Final completion, minimum of ten (10) photos.

E. Views:
1. Provide non-aerial photographs from four cardinal views at each specified time, until date

of Substantial Completion.
2. Consult with Architect for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

F. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium:  Via email.
2. File Naming:  Include project identification, date and time of view, and view identification.
3. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per

page, each photo labeled with file name; one PDF file per submittal.
4. Hard Copy:  Printed hardcopy (grayscale) of PDF file and point of view sketch.

3.06 COORDINATION DRAWINGS

3.07 REQUESTS FOR INFORMATION  (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.
2. Prepare in a format and with content acceptable to Owner .

a. Use AIA G716 - Request for Information .
3. Prepare using software provided by the Electronic Document Submittal Service.

3.08 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Note that select construction submittals require review & acceptance by Hilton - prior to
purchasing & installation.  Account for this review in the project schedule.  A complete list of
required submittals is available on project hub.

D. Samples will be reviewed for aesthetic, color, or finish selection.

E. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.
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3.09 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.

3.10 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 7800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

3.11 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.12 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a single transmittal for related items.
2. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each
copy.

3. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will

not be acknowledged, reviewed, or returned.
4. Deliver each submittal on date noted in submittal schedule, unless an earlier date has

been agreed to by all affected parties, and is of the benefit to the project.
a. Deliver submittals to Architect at business address.

5. Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 15 days excluding delivery time to and from the

Contractor.
b. For sequential reviews involving Architect's consultants, Owner, or another affected

party, allow an additional 7 days.
c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in

addition to Architect's approval, allow an additional 30 days.
6. Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed work.
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7. Provide space for Contractor and Architect review stamps.
8. When revised for resubmission, identify all changes made since previous submission.
9. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
10. Submittals not requested will not be recognized or processed.

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting

Contract Documents and coordinating related work.
2. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

3.13 SUBMITTAL REVIEW

A. Submittals for Review:  Architect will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

D. Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal

meaning.
1) At Contractor's option, submit corrected item, with review notations

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

1) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.

E. Architect's and consultants' actions on items submitted for information:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.

END OF SECTION
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SECTION 01 3100
PROJECT MANAGEMENT AND COORDINATION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on
Project including, but not limited to, the following:
1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility
will be assigned to a specific contractor.

1.03 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

1.04 COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate
construction operations, included in different Sections, that depend on each other for proper
installation, connection, and operation.

B. Coordination:  Each contractor shall coordinate its construction operations with those of other
contractors and entities to ensure efficient and orderly installation of each part of the Work.
 Each contractor shall coordinate its operations with operations, included in different Sections,
that depend on each other for proper installation, connection, and operation.
1. Schedule construction operations in sequence required to obtain the best results where

installation of one part of the Work depends on installation of other components, before or
after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to

ensure maximum performance and accessibility for required maintenance, service, and
repair of all components, including mechanical and electrical.

C. Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination.  Include such items as required notices, reports, and list of attendees
at meetings.
1. Prepare similar memoranda for Owner and separate contractors if coordination of their

Work is required.

D. Administrative Procedures:  Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work.  Such administrative activities include, but are not
limited to, the following:
1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
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8. Startup and adjustment of systems.
9. Project closeout activities.

E. Conservation:  Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.
1. Salvage materials and equipment involved in performance of, but not actually incorporated

into, the Work.  Refer to other Sections for disposition of salvaged materials that are
designated as Owner's property.

1.05 SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability
necessitates maximum utilization of space for efficient installation of different components or if
coordination is required for installation of products and materials fabricated by separate entities.
1. Content:  Project-specific information, drawn accurately to scale.  Do not base

Coordination Drawings on reproductions of the Contract Documents or standard printed
data.  Include the following information, as applicable:
a. Indicate functional and spatial relationships of components of architectural, structural,

civil, mechanical, and electrical systems.
b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of

dimensions that appear to be in conflict with submitted equipment and minimum
clearance requirements.  Provide alternate sketches to Architect for resolution of
such conflicts.  Minor dimension changes and difficult installations will not be
considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 24 by 36 inches.
3. Number of Copies:  Submit 5 opaque copies of each submittal.  Architect will return 2

copies.
a. Submit five copies where Coordination Drawings are required for operation and

maintenance manuals.  Architect will retain two copies; remainder will be returned.
 Mark up and retain one returned copy as a Project Record Drawing.

4. Refer to individual Sections for Coordination Drawing requirements for Work in those
Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site.  Identify individuals and their duties and responsibilities; list addresses and telephone
numbers, including home and office telephone numbers.  Provide names, addresses, and
telephone numbers of individuals assigned as standbys in the absence of individuals assigned
to Project.
1. Post copies of list in Project meeting room, in temporary field office, and by each

temporary telephone.  Keep list current at all times.

1.06 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General:  In addition to Project superintendent, provide other administrative and supervisory
personnel as required for proper performance of the Work.
1. Include special personnel required for coordination of operations with other contractors.

1.07 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise
indicated.
1. Attendees:  Inform participants and others involved, and individuals whose presence is

required, of date and time of each meeting.  Notify Owner and Architect of scheduled
meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the

meeting minutes to everyone concerned, including Owner and Architect, within three days
of the meeting.
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B. Preconstruction Conference: Contractor shall schedule a preconstruction conference before
starting construction, at a time convenient to Owner and Architect, but no later than 15 days
after execution of the Agreement.  Hold the conference at Project site or another convenient
location.  Conduct the meeting to review responsibilities and personnel assignments.
1. Attendees:  Authorized representatives of Owner, Architect, and their consultants;

Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the conference.  All participants at the conference shall be familiar with
Project and authorized to conclude matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the following:
a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Procedures for processing field decisions and Change Orders.
f. Procedures for RFIs.
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises.
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Parking availability.
r. Office, work, and storage areas.
s. Equipment deliveries and priorities.
t. First aid.
u. Security.
v. Progress cleaning.
w. Working hours.

3. Minutes:  Contractor will record and distribute meeting minutes.

C. Preinstallation Conferences:  Contractor shall conduct a preinstallation conference at Project
site before each construction activity that requires coordination with other construction.
1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or

affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting.  Advise Architect
of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:
a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Review of mockups.
i. Possible conflicts.
j. Compatibility problems.
k. Time schedules.
l. Weather limitations.
m. Manufacturer's written recommendations.
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n. Warranty requirements.
o. Compatibility of materials.
p. Acceptability of substrates.
q. Temporary facilities and controls.
r. Space and access limitations.
s. Regulations of authorities having jurisdiction.
t. Testing and inspecting requirements.
u. Installation procedures.
v. Coordination with other work.
w. Required performance results.
x. Protection of adjacent work.
y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who
should have been present.

5. Do not proceed with installation if the conference cannot be successfully concluded.
 Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

D. Progress Meetings:  Contractor shall conduct progress meetings at biweekly intervals.
 Coordinate dates of meetings with preparation of payment requests.
1. Attendees:  In addition to representatives of Owner and Architect, each contractor,

subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings.  All participants at the conference shall be familiar with Project and authorized
to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review
other items of significance that could affect progress.  Include topics for discussion as
appropriate to status of Project.
a. Contractor's Construction Schedule:  Review progress since the last meeting.

 Determine whether each activity is on time, ahead of schedule, or behind schedule,
in relation to Contractor's Construction Schedule.  Determine how construction
behind schedule will be expedited; secure commitments from parties involved to do
so.  Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.
1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
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18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Contractor will record and distribute to Contractor the meeting minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who

should have been present.
a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress

meeting where revisions to the schedule have been made or recognized.  Issue
revised schedule concurrently with the report of each meeting.

E. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project
coordination meetings are in addition to specific meetings held for other purposes, such as
progress meetings and preinstallation conferences.
1. Attendees:  In addition to representatives of Owner and Architect, each contractor,

subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings.  All participants at the conference shall be familiar with Project and authorized
to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.
 Review other items of significance that could affect progress.  Include topics for
discussion as appropriate to status of Project.
a. Combined Contractor's Construction Schedule:  Review progress since the last

coordination meeting.  Determine whether each contract is on time, ahead of
schedule, or behind schedule, in relation to Combined Contractor's Construction
Schedule.  Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so.  Discuss whether schedule revisions are
required to ensure that current and subsequent activities will be completed within the
Contract Time.

b. Schedule Updating:  Revise Combined Contractor's Construction Schedule after each
coordination meeting where revisions to the schedule have been made or
recognized.  Issue revised schedule concurrently with report of each meeting.

c. Review present and future needs of each contractor present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Change Orders.

3. Reporting:  Contractor will record meeting results and distribute copies to everyone in
attendance and to others affected by decisions or actions resulting from each meeting.

1.08 REQUESTS FOR INTERPRETATION (RFIS)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents,
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in
the form specified.
1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will

be returned with no response.
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's

work or work of subcontractors.
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B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the
following:
1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Architect.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or

the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop

Drawings, and other information necessary to fully describe items needing interpretation.
a. Supplementary drawings prepared by Contractor shall include dimensions,

thicknesses, structural grid references, and details of affected materials, assemblies,
and attachments.

C. Hard-Copy RFIs:  CSI Form 13.2A.
1. Identify each page of attachments with the RFI number and sequential page number.

D. Software-Generated RFIs:  Software-generated form with substantially the same content as
indicated above.
1. Attachments shall be electronic files in Adobe Acrobat PDF format.

E. Architect's Action:  Architect will review each RFI, determine action required, and return it.
 Allow seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m.
will be considered as received the following working day.
1. The following RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

2. Architect's action may include a request for additional information, in which case
Architect's time for response will start again.

3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract
Sum may be eligible for Contractor to submit Change Proposal according to Division 1
Section "Contract Modification Procedures."
a. If Contractor believes the RFI response warrants change in the Contract Time or the

Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response
to affected parties.  Review response and notify Architect within seven days if Contractor
disagrees with response.

G. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
 Submit log weekly.  Use CSI Log Form 13.2B.
1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
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8. Identification of related Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.

9. Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.

1.09 P2 PRODUCTS (NOT USED)

1.10 P3 EXECUTION (NOT USED)

END OF SECTION 013100
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SECTION 01 3200
CONSTRUCTION PROGRESS DOCUMENTATION

PART 1  GENERAL

1.01 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress
of construction during performance of the Work, including the following:
1. Photographic Documentation
2. Contractor's Construction Schedule.
3. Submittals Schedule.
4. Daily construction reports.
5. Field condition reports.

B. See Division 1 Section "Payment Procedures" for submitting the Schedule of Values.

1.02 DEFINITIONS

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction project.  Activities included in a construction schedule consume
time and resources.
1. Critical activities are activities on the critical path.  They must start and finish on the

planned early start and finish times.
2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. CPM:  Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships.  Network calculations
determine when activities can be performed and the critical path of Project.

C. Critical Path:  The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

D. Float:  The measure of leeway in starting and completing an activity.

E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for
greater detail.

F. Major Area:  A story of construction, a separate building, or a similar significant construction
element.

1.03 SUBMITTALS

A. Submittals Schedule:  Submit two copies of schedule to the Architect.  Arrange the following
information in a tabular format:
1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Architect's final release or approval.

B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire network
for entire construction period.  Show logic ties for activities.

C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large
enough to show entire schedule for entire construction period.
1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to

comply with requirements for submittals.  Include type of schedule (Initial or Updated) and
date on label.

D. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following
computer-generated reports.  Format for each activity in reports shall contain activity number,
activity description, cost and resource loading, original duration, remaining duration, early start
date, early finish date, late start date, late finish date, and total float in calendar days.
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1. Activity Report:  List of all activities sorted by activity number and then early start date, or
actual start date if known.

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in
ascending order by activity number and then early start date, or actual start date if known.

3. Total Float Report:  List of all activities sorted in ascending order of total float.

E. Daily Construction Reports:  Submit two copies at weekly intervals.

F. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

1.04 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.
1. Secure time commitments for performing critical elements of the Work from parties

involved.
2. Coordinate each construction activity in the network with other activities and schedule

them in proper sequence.

PART 2  PRODUCTS

2.01 SUBMITTALS SCHEDULE

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates
required by construction schedule.  Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.
1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and

Contractor's Construction Schedule.
2. Submit concurrently with the first complete submittal of Contractor's Construction

Schedule.

2.02 PHOTOGRAPHIC DOCUMENTATION

A. Extent:  Document demolition and construction progress at weekly intervals, include pre-
demolition photos for existing building and overall documentation of weekly progress in interval
photos.  Photo document areas under Green Communities requirements.

B. Format:   Electronic format, saved to disk for Owner’s use monthly.

2.03 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of
Substantial Completion.
1. Contract completion date shall not be changed by submission of a schedule that shows an

early completion date, unless specifically authorized by Change Order.

B. Activities:  Treat each story or separate area as a separate numbered activity for each principal
element of the Work.

C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents, and
show how the sequence of the Work is affected.

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.

E. Contract Modifications:  For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the
proposed change on the overall project schedule.

2.04 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)

A. General:  Prepare network diagrams using AON (activity-on-node) format.

B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the
Notice to Proceed. Outline significant construction activities for the first 60 days of construction.
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 Include skeleton diagram for the remainder of the Work and a cash requirement prediction
based on indicated activities.

C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized time-scaled
CPM network analysis diagram for the Work.
1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted

for use no later than 30 days after date established for the Notice to Proceed.
a. Failure to include any work item required for performance of this Contract shall not

excuse Contractor from completing all work within applicable completion dates,
regardless of Architect's approval of the schedule.

2. Establish procedures for monitoring and updating CPM schedule and for reporting
progress.  Coordinate procedures with progress meeting and payment request dates.

3. Use "one workday" as the unit of time.  Include list of nonworking days and holidays
incorporated into the schedule.

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.
 Using the preliminary network diagram, prepare a skeleton network to identify probable critical
paths.
1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship

of each activity in relation to other activities.  Include estimated time frames for the
following activities:
a. Preparation and processing of submittals.
b. Mobilization and demobilization.
c. Purchase of materials.
d. Delivery.
e. Fabrication.
f. Utility interruptions.
g. Installation.
h. Work by Owner that may affect or be affected by Contractor's activities.
i. Testing and commissioning.

2. Critical Path Activities:  Identify critical path activities, including those for interim
completion dates.  Scheduled start and completion dates shall be consistent with Contract
milestone dates.

3. Processing:  Process data to produce output data on a computer-drawn, time-scaled
network.  Revise data, reorganize activity sequences, and reproduce as often as
necessary to produce the CPM schedule within the limitations of the Contract Time.

4. Format:  Mark the critical path.  Locate the critical path near center of network; locate
paths with most float near the edges.
a. Subnetworks on separate sheets are permissible for activities clearly off the critical

path.

E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total
float" sort.  Identify critical activities.  Prepare tabulated reports showing the following:
1. Contractor or subcontractor and the Work or activity.
2. Description of activity.
3. Principal events of activity.
4. Immediate preceding and succeeding activities.
5. Early and late start dates.
6. Early and late finish dates.
7. Activity duration in workdays.
8. Total float or slack time.
9. Average size of workforce.

F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:
1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
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4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.

2.05 REPORTS

A. Daily Construction Reports:  Prepare a daily construction report recording the following
information concerning events at Project site:
1. List of subcontractors at Project site.
2. Equipment at Project site.
3. Material deliveries.
4. High and low temperatures and general weather conditions.
5. Accidents.
6. Stoppages, delays, shortages, and losses.
7. Meter readings and similar recordings.
8. Orders and requests of authorities having jurisdiction.
9. Services connected and disconnected.
10. Equipment or system tests and startups.

B. Field Condition Reports:  Immediately on discovery of a difference between field conditions and
the Contract Documents, prepare and submit a detailed report.  Submit with a request for
interpretation on CSI Form 13.2A.  Include a detailed description of the differing conditions,
together with recommendations for changing the Contract Documents.

PART 3  EXECUTION

3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect
actual construction progress and activities.  Issue schedule one week before each regularly
scheduled progress meeting.
1. Revise schedule immediately after each meeting or other activity where revisions have

been recognized or made.  Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know
schedule responsibility.
1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in

the same locations.  Delete parties from distribution when they have completed their
assigned portion of the Work and are no longer involved in performance of construction
activities.

END OF SECTION 013200
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SECTION 01 3300
SUBMITTAL PROCEDURES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop
Drawings, Product Data, Samples, and other submittals.

B. Related Sections include the following:
1. Division 1 Section “Construction Waste Management and Disposal” for submitting waste

management plan.
2. Division 1 Section "Quality Requirements" for submitting test and inspection reports and

for mockup requirements.
3. Division 1 Section "Closeout Procedures" for submitting warranties.
4. Division 1 Section "Record Documents" for submitting Record Drawings, Record

Specifications, and Record Product Data.
5. Divisions 2 through 33 Sections for specific requirements for submittals in those Sections.

1.03 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Architect's responsive action.

B. Informational Submittals:  Written information that does not require Architect's responsive
action.  Submittals may be rejected for not complying with requirements.

1.04 SUBMITTAL PROCEDURES

A. General: Architect will provide electronic copies of CAD Drawings of the Contract Drawings for
Contractor's use in preparing submittals if so requested.  CAD files will be provided solely for
the convenience of the Contractor and for informational purposes only.  Architect’s CAD files
delivered to the Architect as submittals will not be accepted.

B. Coordination:  Coordinate preparation and processing of submittals with performance of
construction activities.
1. Provide overall schedule of submittals, listing Specification Section, Item, Manufacturer,

and subcontractor, to Architect within 30 days of Notice to Proceed.
2. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,

and related activities that require sequential activity.
3. Coordinate transmittal of different types of submittals for related parts of the Work so

processing will not be delayed because of need to review submittals concurrently for
coordination.
a. Architect reserves the right to withhold action on a submittal requiring coordination

with other submittals until related submittals are received.

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as
follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of
the Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing, including resubmittals.
1. Initial Review:  Allow 15 working days for initial review of each submittal.  Allow additional

time if coordination with subsequent submittals is required.  Architect will advise
Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner
as initial submittal.

3. Resubmittal Review:  Allow 15 working days for review of each resubmittal.
4. Sequential Review:  Where sequential review of submittals by Architect's consultants,

Owner, or other parties is indicated, allow 15 working days for initial review of each
submittal.
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D. Identification:  Place a permanent label or title block on each submittal for identification.
1. Include the following information on label for processing and recording action taken:

a. Revise list below to suit Project.
b. Project name.
c. Date.
d. Name and address of Architect.
e. Name and address of Contractor.
f. Name and address of subcontractor.
g. Name and address of supplier.
h. Name of manufacturer.
i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.

E. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract
Documents on submittals.

F. Additional Copies:  Unless additional copies are required for final submittal, and unless
Architect observes noncompliance with provisions in the Contract Documents, initial submittal
may serve as final submittal.

G. Format of submittals -
1. Informational submittals - electronic copies only
2. Shop drawings - electronic copies only
3. Materials submittals - electronic copies plus materials samples where appropriate.

H. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.
 Transmit each submittal using a transmittal form.  Architect will discard submittals received
from sources other than Contractor.

I. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of

revision.

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, and authorities having jurisdiction, and others as necessary for
performance of construction activities.

K. Use for Construction:  Use only final submittals marked “reviewed” by the Architect.

PART 2  PRODUCTS

2.01 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification Sections.

B. Product Data:  Collect information into a single submittal for each element of construction and
type of product or equipment.
1. Mark each copy of each submittal to show which products and options are applicable.
2. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i. Mill reports.
j. Standard product operation and maintenance manuals.
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k. Compliance with specified referenced standards.
l. Testing by recognized testing agency.
m. Application of testing agency labels and seals.
n. Notation of coordination requirements.

3. Submit Product Data before or concurrent with Samples.
4. Number of Copies:  Submit electronically unless material submittals.  Architect will return

electronic copy for contractor distribution to subcontractor, suppliers and vendors, and the
Owner.  Submit materials submittals in sample format where appropriate and enough
copies so architect can retain a copy and send a copy to the Owner.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the

following information, as applicable:
a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and control

wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Design calculations.
j. Compliance with specified standards.
k. Notation of coordination requirements.
l. Notation of dimensions established by field measurement.
m. Relationship to adjoining construction clearly indicated.
n. Seal and signature of professional engineer if specified.
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed

wiring.
2. Number of Copies:  Same as for Product Data.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other elements and for a comparison of these characteristics between
submittal and actual component as delivered and installed.
1. Transmit Samples that contain multiple, related components such as accessories together

in one submittal package.
2. Identification:  Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be
used to determine final acceptance of construction associated with each set.
a. Samples that may be incorporated into the Work are indicated in individual

Specification Sections.  Such Samples must be in an undamaged condition at time of
use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's
property, are the property of Contractor.

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns available.
a. Number of Samples:  Submit one full set of available choices where color, pattern,

texture, or similar characteristics are required to be selected from manufacturer's
product line.  Architect will retain sample and return submittal with options selected.
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E. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section
"Construction Progress Documentation" for Construction Manager's action.

F. Submittals Schedule:  Comply with requirements specified in Division 1 Section "Construction
Progress Documentation."

G. Application for Payment:  Comply with requirements specified in Division 1 Section "Payment
Procedures."

H. Schedule of Values:  Comply with requirements specified in Division 1 Section "Payment
Procedures."

2.02 INFORMATIONAL SUBMITTALS

A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
1. Number of Copies:  Submit three copies of each submittal, unless otherwise indicated.

 Architect will not return copies.
2. Certificates and Certifications:  Provide a notarized statement that includes signature of

entity responsible for preparing certification.  An officer shall sign certificates and
certifications or other individual authorized to sign documents on behalf of that entity.

3. Test and Inspection Reports:  Comply with requirements specified in Division 1 Section
"Quality Requirements."

B. Qualification Data:  Prepare written information that demonstrates capabilities and experience
of firm or person.  Include lists of completed projects with project names and addresses, names
and addresses of architects and owners, and other information specified.

C. Welding Certificates:  Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents.  Submit record of Welding Procedure
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names
of firms and personnel certified.

D. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that
Installer complies with requirements in the Contract Documents and, where required, is
authorized by manufacturer for this specific Project.

E. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying
that manufacturer complies with requirements in the Contract Documents.  Include evidence of
manufacturing experience where required.

F. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

G. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that
material complies with requirements in the Contract Documents.

H. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance with
requirements in the Contract Documents.

I. Product Test Reports:  Prepare written reports indicating current product produced by
manufacturer complies with requirements in the Contract Documents.  Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or
on comprehensive tests performed by a qualified testing agency.

J. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and
normal maintenance of products and equipment.  Comply with requirements specified in
Division 1 Section "Operation and Maintenance Data."

K. Design Data:  Prepare written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations.
 Include list of assumptions and other performance and design criteria and a summary of loads.
 Include load diagrams if applicable.  Provide name and version of software, if any, used for
calculations.  Include page numbers.

L. Manufacturer's Instructions:  Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating a
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product or equipment.  Include name of product and name, address, and telephone number of
manufacturer.

M. Insurance Certificates and Bonds:  Prepare written information indicating current status of
insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of
coverage, amounts of deductibles, if any, and term of the coverage.

PART 3  EXECUTION

3.01 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for
compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with
approval stamp before submitting to Architect.

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.02 ARCHITECT'S ACTION

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and
will return them without action.
1. Action Submittals:  Architect will review each submittal, make marks to indicate

corrections or modifications required, and return it.  Architect will stamp each submittal
with an action stamp and will mark stamp appropriately to indicate action taken.

B. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned
without review.

C. Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION 013300
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and
quality control.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated.  These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.
1. Specific quality-assurance and -control requirements for individual construction activities

are specified in the Sections that specify those activities.  Requirements in those Sections
may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document
requirements.

3. Requirements for Contractor to provide quality-assurance and -control services required
by Architect, Owner or authorities having jurisdiction are not limited by provisions of this
Section.

C. Related Sections include the following:
1. Division 01 Section "Construction Progress Documentation" for developing a schedule of

required tests and inspections.
2. Division 01 Section "Cutting and Patching" for repair and restoration of construction

disturbed by testing and inspecting activities.
3. Divisions 02 through 49 Sections for specific test and inspection requirements.

1.03 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements.  Services do not include contract
enforcement activities performed by Architect.

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to
verify selections made under sample submittals, to demonstrate aesthetic effects and, where
indicated, qualities of materials and execution, and to review construction, coordination, testing,
or operation; they are not Samples.  Mockups will be judged by quality of work and standards of
installation and will be retained on-site as quality standard of the project.

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to
verify performance characteristics.

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project
before products and materials are incorporated into the Work to verify performance or
compliance with specified criteria.

F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a
testing agency qualified to conduct product testing and acceptable to authorities having
jurisdiction, to establish product performance and compliance with industry standards.

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e.,
plant, mill, factory, or shop.
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H. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation
of the Work and for completed Work.

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing
laboratory shall mean the same as testing agency.

J. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, and similar operations.
1. Using a term such as "carpentry" does not imply that certain construction activities must

be performed by accredited or unionized individuals of a corresponding generic name,
such as "carpenter."  It also does not imply that requirements specified apply exclusively
to tradespeople of the corresponding generic name.

K. Experienced:  When used with an entity, "experienced" means having successfully completed a
minimum of three previous projects similar in size and scope to this Project; being familiar with
special requirements indicated; and having complied with requirements of authorities having
jurisdiction.

1.04 CONFLICTING REQUIREMENTS

A. General:  If compliance with two or more standards is specified and the standards establish
different or conflicting requirements for minimum quantities or quality levels, comply with the
most stringent requirement.  Refer uncertainties and requirements that are different, but
apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be
the minimum provided or performed.  The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
 To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision
before proceeding.

1.05 SUBMITTALS

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate
their capabilities and experience.  Include proof of qualifications in the form of a recent report
on the inspection of the testing agency by a recognized authority.

B. Reports:  Prepare and submit certified written reports that include the following:
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Complete test or inspection data.
8. Test and inspection results and an interpretation of test results.
9. Record of temperature and weather conditions at time of sample taking and testing and

inspecting.
10. Comments or professional opinion on whether tested or inspected Work complies with the

Contract Document requirements.
11. Name and signature of laboratory inspector.
12. Recommendations on retesting and reinspecting.

C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents, established for
compliance with standards and regulations bearing on performance of the Work.

1.06 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.
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B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing engineering
services of the kind indicated.  Engineering services are defined as those performed for
installations of the system, assembly, or products that are similar to those indicated for this
Project in material, design, and extent.

F. Specialists:  Certain sections of the Specifications require that specific construction activities
shall be performed by entities who are recognized experts in those operations.  Specialists
shall satisfy qualification requirements indicated and shall be engaged for the activities
indicated.
1. Requirement for specialists shall not supersede building codes and regulations governing

the Work.

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, as documented
according to ASTM E 548; and with additional qualifications specified in individual Sections;
and where required by authorities having jurisdiction, that is acceptable to authorities.
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory

Accreditation Program.

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

I. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction testing
for compliance with specified requirements for performance and test methods, comply with the
following:
1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and construction.
b. Submit specimens in a timely manner with sufficient time for testing and analyzing

results to prevent delaying the Work.
c. Provide sizes and configurations of test assemblies, mockups, and laboratory

mockups to adequately demonstrate capability of products to comply with
performance requirements.

d. Build site-assembled test assemblies and mockups using installers who will perform
same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and methods of
construction indicated for the completed Work.

f. When testing is complete, remove test specimens, assemblies, mockups, and
laboratory mockups; do not reuse products on Project.

2. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection,
and similar quality-assurance service to Architect, with copy to Contractor.  Interpret tests
and inspections and state in each report whether tested and inspected work complies with
or deviates from the Contract Documents.

J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
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materials indicated for the completed Work:
1. Build mockups in location and of size indicated or, if not indicated, as directed by

Architect.
2. Notify Architect seven days in advance of dates and times when mockups will be

constructed.
3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Obtain Architect's approval of mockups before starting work, fabrication, or construction.

a. Allow seven days for initial review and each re-review of each mockup.
5. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
6. Demolish and remove mockups when directed, unless otherwise indicated.

1.07 QUALITY CONTROL

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform these services.
1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing

agencies engaged and a description of types of testing and inspecting they are engaged
to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless
otherwise indicated, provide quality-control services specified and those required by authorities
having jurisdiction.  Perform quality-control services required of Contractor by authorities having
jurisdiction, whether specified or not.
1. Where services are indicated as Contractor's responsibility, engage a qualified testing

agency to perform these quality-control services.
a. Contractor shall not employ same entity engaged by Owner, unless agreed to in

writing by Owner.
2. Notify testing agencies at least 48 hours in advance of time when Work that requires

testing or inspecting will be performed.
3. Where quality-control services are indicated as Contractor's responsibility, submit a

certified written report, in duplicate, of each quality-control service.
4. Testing and inspecting requested by Contractor and not required by the Contract

Documents are Contractor's responsibility.
5. Submit additional copies of each written report directly to authorities having jurisdiction,

when they so direct.

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections.  Report results in writing as specified in Division 01 Section "Submittal
Procedures."

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

E. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of
duties.  Provide qualified personnel to perform required tests and inspections.
1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-situ tests are

conducted.
3. Conduct and interpret tests and inspections and state in each report whether tested and

inspected work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor.
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5. Do not release, revoke, alter, or increase the Contract Document requirements or approve
or accept any portion of the Work.

6. Do not perform any duties of Contractor.

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and
similar quality-control services, and provide reasonable auxiliary services as requested.  Notify
agency sufficiently in advance of operations to permit assignment of personnel.  Provide the
following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and

inspecting.  Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing

agency.
7. Security and protection for samples and for testing and inspecting equipment at Project

site.

G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and replacing
construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.08 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections:  Conducted by a qualified testing agency or special inspector as
required by authorities having jurisdiction, as indicated in individual Specification Sections, and
as follows:
1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures

and reviewing the completeness and adequacy of those procedures to perform the Work.
2. Notifying Architectand Contractor promptly of irregularities and deficiencies observed in

the Work during performance of its services.
3. Submitting a certified written report of each test, inspection, and similar quality-control

service to Architectwith copy to Contractor and to authorities having jurisdiction.
4. Submitting a final report of special tests and inspections at Substantial Completion, which

includes a list of unresolved deficiencies.
5. Interpreting tests and inspections and stating in each report whether tested and inspected

work complies with or deviates from the Contract Documents.
6. Retesting and reinspecting corrected work.

1.09 P2 PRODUCTS (NOT USED)

PART 3  EXECUTION

2.01 TEST AND INSPECTION LOG

A. Prepare a record of tests and inspections.  Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to
test and inspection log for Architect's reference during normal working hours.

2.02 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections.  Restore patched areas and extend restoration into adjoining areas
with durable seams that are as invisible as possible.
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2. Comply with the Contract Document requirements for Division 01 Section "Cutting and
Patching."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

B. Related Sections include the following:
1. Division 01 Section "Summary" for limitations on utility interruptions and other work

restrictions.
2. Division 01 Section "Execution" for progress cleaning requirements.
3. Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity

requirements for products in those Sections.

1.03 USE CHARGES

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.
 Allow other entities to use temporary services and facilities without cost, including, but not
limited to, Owner's construction forces, Architect, testing agencies, and authorities having
jurisdiction.

B. Sewer Service:  Pay sewer service use charges for sewer usage by all entities for construction
operations.

C. Water Service:  Pay water service use charges for water used by all entities for construction
operations.

D. Electric Power Service:  Pay electric power service use charges for electricity used by all
entities for construction operations.

1.04 QUALITY ASSURANCE

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service.  Install service to comply with NFPA 70.

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use.  Obtain required certifications and permits.

1.05 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.

PART 2  PRODUCTS

2.01 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating

units is prohibited.
2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency

acceptable to authorities having jurisdiction, and marked for intended use.
3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for

temporary use during construction, provide filter with MERV of 8 at each return air grille in
system and remove at end of construction.
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2.02 MATERIALS

A. Lumber and Plywood:  Comply with requirements in Division 06 Section "Rough Carpentry."

B. Paint:  Comply with requirements in Division 09 painting Sections.

PART 3  EXECUTION

3.01 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work.  Relocate and modify facilities as required by progress of the
Work.

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.02 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:
1. Provide incombustible construction for offices, shops, and sheds located within

construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
2. Maintain support facilities until near Substantial Completion.  Remove before Substantial

Completion.  Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to Owner.

B. Project Identification and Temporary Signs:  Provide Project identification and other signs.
 Install signs where indicated to inform public and individuals seeking entrance to Project.
 Unauthorized signs are not permitted.  Provide Preinstallation Meeting with Architect and
Owner to discuss signage locations and extent.
1. Provide project sign per MHDC standards.  Architect will provide design for site sign with

coordination from the Owner.
2. Provide temporary, directional signs for construction personnel and visitors.
3. Maintain and touchup signs so they are legible at all times.

3.03 OPERATION, TERMINATION, AND REMOVAL

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance:  Maintain facilities in good operating condition until removal.
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation,

and similar facilities on a 24-hour basis where required to achieve indicated results and to
avoid possibility of damage.

C. Temporary Facility Changeover:  Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal:  Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion.  Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility.  Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.
1. Materials and facilities that constitute temporary facilities are property of Contractor.

 Owner reserves right to take possession of Project identification signs.
2. At Substantial Completion, clean and renovate permanent facilities used during

construction period.  Comply with final cleaning requirements specified in Division 01
Section "Closeout Procedures."

END OF SECTION 015000
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SECTION 01 5850
PROJECT SIGNS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project identification sign.

1.02 QUALITY ASSURANCE

A. Design sign and structure to withstand 50 miles/hr wind velocity.

B. Sign Painter: Experienced as a professional sign painter for minimum three years.

C. Finishes, Painting: Adequate to withstand weathering, fading, and chipping for duration of
construction.

1.03 SUBMITTALS

1.04 SEE DIVISION 1 SECTION - ADMINISTRATIVE REQUIREMENTS FOR SUBMITTAL
PROCEDURES.

PART 2  PRODUCTS

2.01 TEMPORARY EXTERIOR SIGNAGE MUST BE APPROVED BY THE HILTON BEFORE BEING
POSTED.

2.02 SIGN MATERIALS

A. Structure and Framing: New, wood, structurally adequate.

B. Sign Surfaces: Exterior grade plywood with medium density overlay, minimum ¾ inch thick,
standard large sizes to minimize joints.

C. Rough Hardware: Galvanized.

D. Paint and Primers: Exterior quality, two coats; sign background of color as selected.

E. Lettering: Exterior quality paint, colors as needed.

2.03 PROJECT IDENTIFICATION SIGN

A. One painted sign, 32 sq. ft area, and bottom 6 feet above ground.

B. Content: Project sign content to be verified by the Architect. Sign to include but not limited to
the following.
1. Project number, title, logo and name of project.
2. Names and titles of authorities.
3. Names and titles of Rosemann & Associates, P.C. and Consultants.
4. Graphic Design, Colors, Style of Lettering: Designated by Rosemann & Associates, P.C.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install project identification sign within 30 days after date fixed by Notice to Proceed.

B. Erect at designated location.

C. Erect supports and framing on secure foundation, rigidly braced and framed to resist wind
loadings.

D. Install sign surface plumb and level, with butt joints. Anchor securely.

E. Paint exposed surfaces of sign, supports, and framing.

3.02 MAINTENANCE

A. Maintain signs and supports clean, repair deterioration and damage.

3.03 REMOVAL

A. Remove signs, framing, supports, and foundations at completion of Project and restore the
area.
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END OF SECTION 015850
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for
use in Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; product substitutions; and comparable products.

B. Related Sections include the following:
1. Division 01 Section "Alternates" for products selected under an alternate.
2. Division 01 Section “Allowances” for administrative and procedural requirements

governing allowances for products.
3. Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
4. Divisions 02 through 33 Sections for specific requirements for warranties on products and

installations specified to be warranted.

1.03 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock.  The term "product" includes the terms "material,"
"equipment," "system," and terms of similar intent.
1. Named Products:  Items identified by manufacturer's product name, including make or

model number or other designation shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or
facility, except that products consisting of recycled-content materials are allowed, unless
explicitly stated otherwise.  Products salvaged or recycled from other projects are not
considered new products.

3. Comparable Product:  Product that is demonstrated and approved through submittal
process, or where indicated as a product substitution, to have the indicated qualities
related to type, function, dimension, in-service performance, physical properties,
appearance, and other characteristics that equal or exceed those of specified product.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and
accompanied by the words "basis of design," including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics for purposes of
evaluating comparable products of other named manufacturers.

1.04 SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product
or fabrication or installation method to be replaced.  Include Specification Section number and
title and Drawing numbers and titles.
1. Documentation:  Show compliance with requirements for substitutions and the following,

as applicable:
a. Detailed comparison of significant qualities of proposed substitution with those of the

Work specified.  Significant qualities may include attributes such as performance,
weight, size, durability, visual effect, and specific features and requirements
indicated.

b. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

c. Samples, where applicable or requested.
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d. Material test reports from a qualified testing agency indicating and interpreting test
results for compliance with requirements indicated.

e. Cost information, including a proposal of change, if any, in the Contract Sum.
f. Contractor's certification that proposed substitution complies with requirements in the

Contract Documents and is appropriate for applications indicated.
2. Architect's Action:  If necessary, Architect will request additional information or

documentation for evaluation within seven days of receipt of a request for substitution.
 Architect will notify Contractor of acceptance or rejection of proposed substitution within
fifteen days of receipt of request, or seven days after receipt of additional information or
documentation, whichever is later.
a. Form of Acceptance:  Indication of approval in writing from Architect.
b. Use product specified if Architect cannot make a decision on use of a proposed

substitution within time allocated.

B. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify
product or fabrication or installation method to be replaced.  Include Specification Section
number and title and Drawing numbers and titles.
1. Architect's Action:  If necessary, Architect will request additional information or

documentation for evaluation within one week of receipt of a comparable product request.
 Architect will notify Contractor of approval or rejection of proposed comparable product
request within fifteen days of receipt of request, or seven days of receipt of additional
information or documentation, whichever is later.
a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures."
b. Use product specified if Architect cannot make a decision on use of a comparable

product request within time allocated.

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01
Section "Submittal Procedures."  Show compliance with requirements.

1.05 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more
products for use on Project, product selected shall be compatible with products previously
selected, even if previously selected products were also options.

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft.  Comply with manufacturer's written instructions.

B. Delivery and Handling:
1. Coordinate delivery with installation time to ensure minimum holding time for items that

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

2. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

3. Inspect products on delivery to ensure compliance with the Contract Documents and to
ensure that products are undamaged and properly protected.

C. Storage:
1. Comply with product manufacturer's written instructions for temperature, humidity,

ventilation, and weather-protection requirements for storage.
2. Provide a secure location and enclosure at Project site for storage of materials and

equipment by Owner's construction forces.  Coordinate location with Owner.

1.07 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.
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1. Manufacturer's Warranty:  Preprinted written warranty published by individual
manufacturer for a particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty:  Written warranty required by or incorporated into the Contract
Documents, either to extend time limit provided by manufacturer's warranty or to provide
more rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and
identification, ready for execution.  Submit a draft for approval before final execution.
1. Manufacturer's Standard Form:  Modified to include Project-specific information and

properly executed.
2. Refer to Divisions 02 through 49 Sections for specific content requirements and particular

requirements for submitting special warranties.

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2  PRODUCTS

2.01 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract Documents,
that are undamaged and, unless otherwise indicated, that are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and other items

needed for a complete installation and indicated use and effect.
2. Standard Products:  If available, and unless custom products or nonstandard options are

specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make selection.
5. Where products are accompanied by the term "match sample," sample to be matched is

Architect's.
6. Descriptive, performance, and reference standard requirements in the Specifications

establish "salient characteristics" of products.
7. Or Equal:  Where products are specified by name and accompanied by the term "or equal"

or "or approved equal" or "or approved," comply with provisions in Part 2 "Comparable
Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:
1. Basis-of-Design Product:  Where Specifications name a product and include a list of

manufacturers, provide the specified product or a comparable product by one of the other
named manufacturers.  Drawings and Specifications indicate sizes, profiles, dimensions,
and other characteristics that are based on the product named.  Comply with provisions in
Part 2 "Comparable Products" Article for consideration of an unnamed product by the
other named manufacturers.

2.02 PRODUCT SUBSTITUTIONS

A. Timing:  Architect will consider requests for substitution if received within 30 days after
commencement of the Work.  Requests received after that time may be considered or rejected
at discretion of Architect.

B. Conditions:  Architect will consider Contractor's request for substitution when the following
conditions are satisfied.  If the following conditions are not satisfied, Architect will return
requests without action, except to record noncompliance with these requirements:
1. Requested substitution offers Owner a substantial advantage in cost, time, energy

conservation, or other considerations, after deducting additional responsibilities Owner
must assume.  Owner's additional responsibilities may include compensation to Architect
for redesign and evaluation services, increased cost of other construction by Owner, and
similar considerations.

2. Requested substitution is consistent with the Contract Documents and will produce
indicated results.
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3. Requested substitution has received necessary approvals of authorities having
jurisdiction.

4. Requested substitution is compatible with other portions of the Work.

2.03 COMPARABLE PRODUCTS

A. Conditions:  Architect will consider Contractor's request for comparable product when the
following conditions are satisfied.  If the following conditions are not satisfied, Architect will
return requests without action, except to record noncompliance with these requirements:
1. Evidence that the proposed product does not require extensive revisions to the Contract

Documents that the product is consistent with the Contract Documents and will produce
the indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications.  Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and

names and addresses of architects and owners, if requested.
5. Samples, if requested.

2.04 EXECUTION (NOT USED)

END OF SECTION 016000
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SECTION 01 7300
EXECUTION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work
including, but not limited to, the following:
1. Construction layout.
2. General installation of products.
3. Progress Cleaning and Protection of Residents
4. Protection of installed construction.
5. Correction of the Work.

B. Related Sections include the following:
1. Division 01 Section "Cutting and Patching" for procedural requirements for cutting and

patching necessary for the installation or performance of other components of the Work.
2. Division 01 Section "Closeout Procedures" for submitting final property survey with Project

Record Documents, recording of Owner-accepted deviations from indicated lines and
levels, and final cleaning.

1.03 P2 PRODUCTS (NOT USED)

PART 3  EXECUTION

2.01 EXAMINATION

A. Existing Conditions:  The existence and location of site improvements, utilities, and other
construction indicated as existing are not guaranteed.  Before beginning work, investigate and
verify the existence and location of mechanical and electrical systems and other construction
affecting the Work.
1. Before construction, verify the location and points of connection of utility services.
2. As excavation proceeds, verify any portion of the previous building on site that could

interfere with new construction.  Notify the Architect immediately.
3. As interior demolition proceeds, verify any portion of the work that does not comply with

layout for new construction.  Notify the Architect immediately.

B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or
Applicator present where indicated, for compliance with requirements for installation tolerances
and other conditions affecting performance.  Record observations.
1. Verify compatibility with and suitability of substrates, including compatibility with existing

finishes or primers.
2. Examine roughing-in for mechanical and electrical systems to verify actual locations of

connections before equipment and fixture installation.
3. Examine walls, floors, and roofs for suitable conditions where products and systems are to

be installed.
4. Proceed with installation only after unsatisfactory conditions have been corrected.

 Proceeding with the Work indicates acceptance of surfaces and conditions.

2.02 PREPARATION

A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck
measurements before installing each product.  Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

B. Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.
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C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect.  Include a
detailed description of problem encountered, together with recommendations for changing the
Contract Documents.

2.03 CONSTRUCTION LAYOUT

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are
discovered, notify Architect promptly.

B. General:  Engage a professional engineer to lay out the Work using accepted surveying
practices.
1. Establish benchmarks and control points to set lines and levels at each story of

construction and elsewhere as needed to locate each element of Project.
2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain

required dimensions.
3. Inform installers of lines and levels to which they must comply.
4. Check the location, level and plumb, of every major element as the Work progresses.
5. Notify Architect when deviations from required lines and levels exceed allowable

tolerances.
6. Close site surveys with an error of closure equal to or less than the standard established

by authorities having jurisdiction.

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and invert elevations.

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work.  Transfer survey markings and elevations for use with control lines and levels.
 Level foundations and piers from two or more locations.

E. Interior Layout:  Locate and lay out interior improvements as noted on the drawings.

F. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and
levels.  Include beginning and ending dates and times of surveys, weather conditions, name
and duty of each survey party member, and types of instruments and tapes used.  Make the log
available for reference by Architect.

2.04 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.
1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance

and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
4. Maintain minimum headroom clearance of 7’-6” in spaces without a suspended ceiling.

B. Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.
 Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed.  Check Shop Drawings of other work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.
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G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the Work.
1. Mounting Heights:  Where mounting heights are not indicated, mount components at

heights directed by Architect.
2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to
Project site in time for installation.

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered
hazardous.

2.05 PROGRESS CLEANING AND RESIDENT PROTECTIONS

A. General: Clean Project site and work areas daily, including common areas. Coordinate
progress cleaning for joint-use areas where more than one installer has worked. Enforce
requirements strictly. Dispose of materials lawfully.
1. Comply with requirements in NFPA 241 for removal of combustible waste materials and

debris.
2. Containerize hazardous and unsanitary waste materials separately from other waste.

Mark containers appropriately and dispose of legally, according to regulations.
3. Site is an occupied site.  Ensure that no materials remain exposed at any time that can be

considered hazardous to the residents or staff.

B. Separation:  Separate residents and staff from construction at all times.  Provide physical
separation in order to prevent residents from entering construction areas.  Provide physical
separation necessary to protect residents from dusts and other construction chemicals.

C. Site: Maintain Project site free of waste materials and debris.

D. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire

work area, as appropriate.
3. Continuously monitor production of dust and control for resident and staff safety.  Provide

temporary enclosures or partitions in order to protect residents and staff from the health
and comfort effects of dust and debris.

E. Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed
surfaces.

F. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

G. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at time of Substantial Completion.

H. Waste Disposal: Burying or burning waste materials on-site will not be permitted. Washing
waste materials down sewers or into waterways will not be permitted.

I. During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

J. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.
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K. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure to building residents, staff, or construction personnel during the
construction period.

2.06 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.  Provide complete protection of all installed
finish flooring materials during entire duration of construction.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

C. Protect all existing construction, finishes, and materials to remain.

2.07 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction.  Restore damaged substrates and
finishes.  Comply with requirements in Division 01 Section "Cutting and Patching."
1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up

with matching materials, and properly adjusting operating equipment.
2. Note that flooring that is not adequately protected as specified herein will be replaced in

total.

B. Restore permanent facilities used during construction to their specified condition.

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

D. Repair components that do not operate properly.  Remove and replace operating components
that cannot be repaired.

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 01 7700
CLOSEOUT PROCEDURES

PART 1  GENERAL

1.01 ACTION SUBMITTALS

A. Product Data:  For cleaning agents.

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.

C. Certified List of Incomplete Items:  Final submittal at Final Completion.

1.02 CLOSEOUT SUBMITTALS

A. Certificates of Release:  From authorities having jurisdiction.

B. Certificate of Insurance:  For continuing coverage.

C. Field Report:  For pest control inspection.

1.03 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in
other Sections.

1.04 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why
the Work is incomplete.

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior
to requesting inspection for determining date of Substantial Completion.  List items below that
are incomplete at time of request.
1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction

permitting Owner unrestricted use of the Work and access to services and utilities.
 Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including project record
documents, operation and maintenance manuals, final completion construction
photographic documentation, damage or settlement surveys, property surveys, and similar
final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4. Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by the
Owner.  Label with manufacturer's name and model number where applicable.
a. Schedule of Maintenance Material Items:  Prepare and submit schedule of

maintenance material submittal items, including name and quantity of each item and
name and number of related Specification Section.

5. Submit test/adjust/balance records.
6. Submit changeover information related to Owner's occupancy, use, operation, and

maintenance.

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion.  List items below
that are incomplete at time of request.
1. Advise Owner of pending insurance changeover requirements.
2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's

personnel of changeover in security provisions.
3. Complete startup and testing of systems and equipment.
4. Perform preventive maintenance on equipment used prior to Substantial Completion.
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products,

equipment, and systems.  Submit demonstration and training video recordings specified in
Section 017900 "Demonstration and Training."
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6. Advise Owner of changeover in heat and other utilities.
7. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.
8. Complete final cleaning requirements, including touchup painting.
9. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual

defects.

D. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of
10 days prior to date the work will be completed and ready for final inspection and tests.  On
receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled
requirements.
1. Reinspection:  Request reinspection when the Work identified in previous inspections as

incomplete is completed or corrected.

1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Organization of List:  Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.
1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling,

individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
d. Name of Contractor.
e. Page number.

1.06 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of
Project Manual.
1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
(215-by-280-mm) paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark
tab to identify the product or installation.  Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES,"
Project name, and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

1.07 1.7 SUBMITTAL OF ATTIC STOCK

A. Provide attic stock extra materials equivalent to the following amounts. Provide new materials in
original unopened containers.  Store all attic stock in one location as directed by Owner.
1. Resilient base equal to one unopened roll.
2. Vinyl sheet flooring equal to amount required to floor two apartments.
3. Vinyl plank flooring equal to two unopened cartons.
4. Tile carpeting equal to one unopened cartons of each type.
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5. Sheet carpeting of each type equal to amount for one apartment and equal amount of
public area carpet in 12-foot roll.

6. Exterior painting equal to one unopened gallon of each color and finish.
7. Interior painting equal to one unopened gallon of each color and finish.
8. Toilet and bath accessories equal to quantity for two bathrooms.
9. Horizontal louver blinds equal to blinds for four standard windows.
10. Residential casework equal to four cabinet doors in most standard size unopened in

cartons.
11. Hardware for two interior doors and one apartment entry door.
12. One unopened carton acoustical ceiling tile.
13. Three additional full height corner guards.
14. Toilet and bath accessories, including grab bars, equal to one apartment bath.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3  EXECUTION

3.01 FINAL CLEANING

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program.  Comply with manufacturer's written instructions.
1. Complete the following cleaning operations before requesting inspection for certification of

Substantial Completion for entire Project or for a designated portion of Project:
a. Clean Project site, yard, and grounds, in areas disturbed by construction activities,

including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other
foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
d. Remove tools, construction equipment, machinery, and surplus material from Project

site.
e. Remove snow and ice to provide safe access to building.
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,

free of stains, films, and similar foreign substances.  Avoid disturbing natural
weathering of exterior surfaces.  Restore reflective surfaces to their original condition.

g. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean

according to manufacturer's recommendations if visible soil or stains remain.
j. Clean transparent materials, including mirrors and glass in doors and windows.

 Remove glazing compounds and other noticeable, vision-obscuring materials.
 Polish mirrors and glass, taking care not to scratch surfaces.

k. Remove labels that are not permanent.
l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and

similar equipment.  Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.
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n. Replace disposable air filters and clean permanent air filters.  Clean exposed
surfaces of diffusers, registers, and grills.

o. Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on inspection.

p. Clean HVAC system in compliance with NADCA Standard 1992-01.  Provide written
report on completion of cleaning.

q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
r. Leave Project clean and ready for occupancy.

C. Construction Waste Disposal:  Comply with waste disposal requirements in Section 017419
"Construction Waste Disposal."

3.02 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for determination of
Substantial Completion.

B. Repair or remove and replace defective construction.  Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored,
provide replacements.  Remove and replace operating components that cannot be repaired.
Restore damaged construction and permanent facilities used during construction to specified
condition.
1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other

damaged transparent materials.
2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.

 Replace finishes and surfaces that that already show evidence of repair or restoration.
a. Do not paint over "UL" and other required labels and identification, including

mechanical and electrical nameplates.  Remove paint applied to required labels and
identification.

3. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for
new fixtures.

END OF SECTION 017700
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SECTION 01 7820
OPERATION AND MAINTENANCE DATA

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1. Operation and maintenance documentation directory.
2. Emergency manuals.
3. Operation manuals for systems, subsystems, and equipment.
4. Maintenance manuals for the care and maintenance of products, systems and equipment.

B. Related Sections include the following:
1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for operation

and maintenance manuals.
2. Division 1 Section "Closeout Procedures" for submitting operation and maintenance

manuals.
3. Division 1 Section "Project Record Documents" for preparing Record Drawings for

operation and maintenance manuals.
4. Divisions 2 through 49 Sections for specific operation and maintenance manual

requirements for the Work in those Sections.

1.03 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular
interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.04 SUBMITTALS

A. Submittal:  Submit one copy of each manual 10 working days before final inspection to both the
Architect and Owner.  Architect and Owner will return copy with comments within 15 working
days after final inspection.
1. Correct or modify each manual to comply with Architect's and Owner’s comments.

1.05 COORDINATION

A. Where operation and maintenance documentation includes information on installations by more
than one factory-authorized service representative, assemble and coordinate information
furnished by representatives and prepare manuals.

PART 2  PRODUCTS

2.01 MANUALS, GENERAL

A. Organization:  Organize each manual into a separate section for each system and subsystem,
and a separate section for each piece of equipment not part of a system.  Each manual shall
contain a title page, a table of contents, followed by the manual contents.

B. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by
system, subsystem, and equipment.  If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.  Identify binders as
“Operation”, “Emergency” or “Maintenance”.

2.02 EMERGENCY MANUALS

A. Content:  Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.
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B. Type of Emergency:  Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:
1. Fire.
2. Flood.
3. Gas leak.
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages,
and similar codes and signals.  Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures:  Include the following, as applicable:
1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.

2.03 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:
1. System, subsystem, and equipment descriptions.
2. Performance and design criteria if Contractor is delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:
1. Product name and model number.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:
1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.
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D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls
as installed.

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for
identification.

2.04 MAINTENANCE MANUALS

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers' maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance
service contracts, and warranty and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents.  For each
product, list name, address, and telephone number of Installer or supplier and maintenance
service agent, and cross-reference Specification Section number and title in Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:
1. Standard printed maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly

and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail essential
maintenance procedures:
1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.
1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly,

quarterly, semiannual, and annual frequencies.
2. Maintenance and Service Record:  Include manufacturers' forms for recording

maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and
telephone number of service agent.

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.

PART 3  EXECUTION

3.01 MANUAL PREPARATION

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that
provides an organized reference to emergency, operation, and maintenance manuals.

B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.
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C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of equipment
not part of a system.
1. Engage a factory-authorized service representative to assemble and prepare information

for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an instructional

manual for use by Owner's operating personnel.

3.02 MANUAL SUBMITTAL

A. Submit review set of all manuals to the Owner for review prior to final submittal.  Upon Owner’s
review, complete manuals per comments of review set and provide two final copies of all
Operations and Maintenance Manuals to Owner.

END OF SECTION 017820
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SECTION 01 7839
PROJECT RECORD DOCUMENTS

PART 1  GENERAL

1.01 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record
Documents, including the following:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

1.02 SUBMITTALS

A. Record Drawings:  Submit one set of marked up prints.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and
contract modifications.

PART 2  PRODUCTS

2.01 RECORD DRAWINGS

A. Record Prints:  Maintain one set of prints of the Contract Drawings and Shop Drawings.
1. Preparation:  Mark Record Prints to show the actual installation where installation varies

from that shown originally.  Require individual or entity that obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to prepare the marked-up
Record Prints.
a. Give particular attention to information on concealed elements that would be difficult

to identify or measure and record later.
b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup

before enclosing concealed installations.
2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately.  If Shop Drawings are marked,
show cross-reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from
original Drawings.

2.02 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.
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1. Give particular attention to information on concealed products and installations that cannot
be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4. For each principal product, indicate whether Record Product Data has been submitted in
operation and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders and Record Drawings where applicable.

PART 3  EXECUTION

3.01 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project
Record Document purposes.  Post changes and modifications to Project Record Documents as
they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in
the field office apart from the Contract Documents used for construction.  Do not use Project
Record Documents for construction purposes.  Maintain Record Documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to
Project Record Documents for Architect's reference during normal working hours.

END OF SECTION 017810
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SECTION 03 5410
GYPSUM CEMENTITIOUS UNDERLAYMENT

PART 1 – GENERAL

1.01 SUMMARY

A. Description of Work: Work of this section includes gypsum-based, flat-smooth underlayment for
interior finish flooring and is not limited to the following:
1. Formulated Materials Fire Rated Underlayment and sound matt covering normal project

conditions and applications.

1.02  REFERENCES

A. Underwriters Laboratory    Fire Resistance Volume 1 www.ul.com

B. ASTM C472      Compressive Strength

C. ASTM C33        Sand Aggregate

D. ASTM D4263    Standard Test Method for Indicating Moisture in Concrete

E. ASTM F2419 Standard Test Method for Installation of Thick Poured Gypsum Concrete and
Preparation of Surface to Receive Resilient Flooring

F. ASTM E492   Impact Isolation Class (IIC)

G. ASTM E90     Sound Transmission Class (STC)

H. ASTM E84     Standard Test Method of Surface Burning Characteristics of Building Materials

1.03 RELATED WORK SPECIFIED ELSEWHERE

A. See Section 9 for acceptable flooring materials including vinyl, tile, wood, and laminates.

1.04 PRESITE / PREINSTALLATION MEETINGS

A. Pre-construction meetings between General Contractor and Sub-Contractor’s recommended

1.05 SUBMITTALS

A. Product Data: Submit manufacturer’s specifications and installation instructions with project
conditions and materials clearly identified or detailed for each required product or system.

B. Acoustic Data: Submit sound tests according to IBC code criteria ASTM E492 (IIC) and ASTM
E90 (STC).
1. Submit in writing that all sound tests or data provided has been tested according to UL

(Underwriters Laboratory) fire resistive design number.

C. Product Certificates: Signed by manufacturers of underlayment and floor-covering systems
certifying that products are compatible.

D. Sound Transmission Characteristics: Where indicated, provide gypsum-cement underlayment
systems identical to those of assemblies tested for STC and IIC ratings per ASTM E 90 and
ASTM E 492 by a qualified testing agency

1.06 QUALITY ASSURANCE

A. Installer / Dealer Qualifications: Sub-contractor specializing in performing the work of this
section is required to be licensed, technically trained in the field, and authorized by the
manufacturer for application of underlayment products.

B. Product Compatibility: Manufacturer of Underlayment Systems certify in writing that products
are compatible.

C. Coordinate application of underlayment with requirements of floor-covering products and
adhesives, to ensure compatibility of products.
1. Fire-Resistance Ratings: Where indicated, provide gypsum-cement underlayment systems

identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.
a. Indicate design designations from UL's "Fire Resistance Directory" or from the listings

of another qualified testing agency.
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1.07 DELIVERY, STORAGE AND HANDLING

A. Store products in manufacturer’s unopened packaging until ready for installation.

B. Follow manufacturer’s storage requirements. Keep dry and protect from direct sunlight
exposure, freezing and ambient temperature greater than 105 degrees.

1.08 REGULATORY

A. Conform to all applicable code for fire resistive and acoustic requirements.

1.09 FIELD CONDITIONS

A. Environmental Limitations:  Comply with manufacturer’s written instructions for
substrate    temperature, ventilation, ambient temperature and humidity, and other conditions
affecting underlayment performance.
1. Place Fire Rated underlayment only when ambient temperature and temperature of

substrate are above 50 degrees F.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Fire-Resistive Ratings: Comply with ASTM E119; testing by a qualified testing agency.  Identify
products with appropriate markings of applicable testing agency.
1. Indicate design designations for UL’s “Fire Resistance Directory” or from the listings of

another qualified testing agency

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated, according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

C. IIC-Rated Assemblies: For IIC-rated assemblies, provide materials and construction identical to
those tested in assembly indicated, according to ASTM E 492 and classified according to
ASTM E 989 by an independent testing agency

D. FIRE RATED UNDERLAYMENT
1. Underlayment: Gypsum-cement-based, flat-smooth product that can be applied in

minimum uniform thickness of 3/8 inch and that can be feathered at edges to match
adjacent floor elevations.

2. Basis of Design Product: Formulated Materials; Treadstone FR25
3. Cement Binder: Gypsum or blended gypsum cement as defined by ASTM C219.
4. Compressive Strength: Not less than 2000psi at 28 days when tested according to ASTM

C 109/C 109M.
5. Underlayment Additive: Resilient-emulsion product of underlayment manufacturer,

formulated for use with underlayment when applied to substrate and conditions indicated.

E. Aggregate: Well-graded, washed gravel, 1/8” to 1/4”; or coarse sand as recommended by
underlayment manufacturer.
1. Provide aggregate when recommend in writing by underlayment manufacturer for

underlayment thickness required.
2. Water: Potable and at a temperature of not more than 70 deg F.
3. Primer: Product of underlayment manufacture recommend in writing for substrate,

conditions, and application indicated.
4. Primer shall have a VOC content of 200 g/L or less when calculated according to 40 CFR

59, Subpart D.
5. Surface Sealer: Designed to reduce porosity as recommended by manufacturer for type of

floor covering to be applied to underlayment.
6. Basis of Design Product: Vinavil 5707.

2.02 ACCESSORIES

A. Sound Isolation Acoustic Underlayment

B. Approved equal requirements – must meet or exceed acoustical performance whentested by
third party accredited lab, must require no more than ¾” thickness of fire- rated underlayment,
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must meet or exceed deflection properties.

2.03 UNDERLAYMENT SITE MIXING AND PLACING

A. Mix Fire Rated Underlayment according to manufacturer’s recommendations.
a. 1. Optional - Required for use – SMART BATCH SYSTEMS - Automated batch

mixing/pumping machine that provides batch by batch data to assure required
compressive strength is achieved throughout. Require summary of batch reports be
provided to General Contractor and Architect for review.

PART 3 – EXECUTION

3.01 EXAMINATION
1. Use Manufacturer provided pre-mobilization checklist to confirm all requirements that will

affect scope of work are coordinated between General Contractor and Sub Contractor.
Examine substrates, with installer present and floor covering installer, for conditions
affecting performance.

2. Proceed with application only after unsatisfactory conditions have been corrected.
3. Gaps / holes larger than 1/8” in diameter.
4. Soft spots in the substrate.
5. Bellowing or warping of substrate.
6. Proceed with application only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A.  Prepare and clean substrate according to manufacturer’s written instructions.
a. 1. Treat nonmoving substrate cracks according to manufacturer’s written instructions

to prevent cracks from telegraphing (reflecting) through the underlayment.
b. 2. Fill substrate voids to prevent underlayment from leaking.

B. Wood Substrates: Mechanically fasten loose boards and panels to eliminate substrate
movement and squeaks. Sand to remove coating that might inhibit underlayment bond and
remove sanding dust.

C. Provide Temporary pour stops at all floor openings, stairs, elevators and exterior doors prior to
pouring underlayment. Remove pour stops after underlayment has cured.

D. Sound Control Mat: Install sound control materials according to manufacturer’s written
instructions.

3.03 APPLICATION

A. Mix and apply underlayment components according to manufacturer’s written instructions.
a. 1. Close areas to traffic during underlayment application and for time period after

application recommended in writing by manufacturer.
b. 2. Coordinate application of components with other general contractor to optimize

performance and site conditions.
c. 3. At substrate expansion, isolation, and other moving joints, allow joint of same width

to continue through the underlayment.

B. Apply primer over prepared substrate at manufacturer’s recommended spreading rate.

C. Apply underlayment to produce uniform, flat surface that will follow contour of substrate.

D. Cure underlayment according to manufacturer’s written instructions.  Prevent contamination
during application and curing processes.

E. Do not install floor coverings over underlayment until after time period recommended in writing
by underlayment manufacturer.

F. Apply surface sealer at rate recommended by manufacturer.

3.04 PROTECTION

A. Protect underlayment from concentrated and rolling loads for remainder of construction period.

END OF SECTION
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SECTION 04 2000
UNIT MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete block.

B. Clay facing brick.

C. Mortar and grout.

D. Reinforcement and anchorage.

E. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 04 7200 - Cast Sone Stone Masonry - for lintels and sills.

B. Section 05 5000 - Metal Fabrications:  Loose steel lintels.

C. Section 06 1000 - Rough Carpentry:  Nailing strips built into masonry.

D. Section 07 6200 - Sheet Metal Flashing and Trim:  Through-wall masonry flashings.

E. Section 07 8400 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top of
fire-rated walls.

F. Section 07 9200 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2016.

C. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay
Tile; 2018.

D. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2016a.

E. ASTM C91/C91M - Standard Specification for Masonry Cement; 2012.

F. ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units
and Related Units; 2017a.

G. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.

H. ASTM C150/C150M - Standard Specification for Portland Cement; 2017.

I. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006
(Reapproved 2011).

J. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.

K. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2011.

L. ASTM C476 - Standard Specification for Grout for Masonry; 2016.

M. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2017.

N. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

O. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017.

P. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015.

Q. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.
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R. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.

S. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Shop Drawings:  Indicate pertinent dimensions, materials, anchorage, size and type of
fasteners, and accessories for brickwork support system.
1. Include calculations or selections from the manufacturer's prescriptive design tables that

indicate compliance with the applicable building code and project conditions.

D. Samples:  Submit four  samples of decorative block and facing brick  units to illustrate color,
texture, and extremes of color range.

1.05 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

1.06 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 8 feet long by 6 feet high; include mortar,
accessories, structural backup, and flashings (with lap joint, corner, and end dam) in mock-up.

B. Locate where directed.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depth

of 8 inches.
2. Load-Bearing Units:  ASTM C90, normal weight.

a. Solid  block , as indicated .
b. Exposed Faces:  Manufacturer's standard color and texture .
c. Manufacturers:

1) Echelon Masonry; Cordova Stone
2) Substitutions:  See Section 01 6000 - Product Requirements.

2.02 BRICK UNITS

A. Manufacturers, see basis of design:
1. Belden Brick ;  Belcrest : www.beldenbrick.com/#sle.
2. Endicott Clay Products Co :  www.endicott.com/#sle.
3. Glen-Gery Brick Co.
4. Substitutions:  See section 01 6000 - Product Requirements.

B. Facing Brick:  ASTM C216, Grade SW.
1. Nominal  size:  King size .
2. Special shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn to produce equivalent effect.
3. Compressive strength:  measured in accordance with ASTM C67/C67M.

2.03 MORTAR AND GROUT MATERIALS

A. Masonry Cement:  ASTM C91/C91M, Type N.
1. Colored Mortar:  Premixed cement as required to match Architect's color sample.
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B. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color
sample.
1. Not more than 0.60 percent alkali.

C. Hydrated Lime:  ASTM C207, Type S.

D. Mortar Aggregate:  ASTM C144.

E. Grout Aggregate:  ASTM C404.

F. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for
mixing into mortar and complying with ASTM C979/C979M.
1. Color(s):  As selected by Architect from manufacturer's full range.
2. Manufacturers:

a. Davis Colors, a division of Venator Materials PLC :  www.daviscolors.com/#sle.
b. Lambert Corporation :  www.lambertusa.com/#sle.
c. Solomon Colors, Inc :  www.solomoncolors.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

G. Water:  Clean and potable.

2.04 REINFORCEMENT AND ANCHORAGE

A. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi), deformed billet bars;
galvanized.

B. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

C. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.

D. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties:  Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 3-1/2 inches.
4. Seismic Feature:  Provide lip, hook, or clip on end of wire ties to engage or enclose not

less than one continuous horizontal joint reinforcement wire of 0.1483 inch diameter.

2.05 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused
joints.

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; in
 maximum lengths available.

C. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.

D. Building Paper:  ASTM D226/D226M, Type I ("No.15") asphalt felt.

E. Weeps:
1. Type:  Polyester mesh.
2. Color(s):  As selected by Architect from manufacturer's full range.

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.06 MORTAR AND GROUT MIXING

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth:  Type S.
2. Exterior, loadbearing masonry:  Type N.
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3. Interior, loadbearing masonry:  Type N.

B. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for spaces
with smallest horizontal dimension greater than 2 inches.

C. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.

D. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Provide temporary bracing during installation of masonry work.  Maintain in place until building
structure provides permanent bracing.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

D. Remove excess mortar and mortar smears as work progresses.

E. Remove excess mortar with water repellent admixture promptly.  Do not use acids,
sandblasting or high pressure cleaning methods.

F. Interlock intersections and external corners, except for units laid in stack bond.

G. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

3.06 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-
wall flashing above shelf angles and lintels and at bottom of walls.

3.07 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.
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3.08 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal
joint reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch mortar cover
on each side.

E. Lap joint reinforcement ends minimum 6 inches.

F. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches horizontally and 24 inches vertically.

3.09 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches on center vertically and 24 inches on center horizontally.  Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

B. Seismic Reinforcement: Connect veneer anchors with continuous horizontal wire reinforcement
before embedding anchors in mortar.

3.10 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:

C. Extend metal flashings through exterior face of masonry and terminate in an angled drip with
hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.

D. Extend plastic, laminated, EPDM, and ______ flashings to within 1/2 inch of exterior face of
masonry and adhere to top of stainless steel angled drip with hemmed edge.

3.11 LINTELS

A. Install loose steel lintels over openings per structural drawings.

3.12 GROUTED COMPONENTS

A. Reinforce bond beams with 2 , No. 4  bars, 1 inch  from bottom web.

B. Reinforce columns  with 4 , No. 4  bars, placed ____ .

C. Lap splices minimum 24 bar diameters.

D. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of
dimensioned position.

E. Place and consolidate grout fill without displacing reinforcing.

3.13 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.

B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

3.14 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and glazed frames and other items to be
built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.
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C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid
with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.15 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

B. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

D. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

E. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

F. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.16 CUTTING AND FITTING

A. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.17 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4000 - Quality Requirements.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.

C. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.18 CLEANING

A. Remove excess mortar and mortar droppings.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

3.19 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 04 7200
CAST STONE MASONRY

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Cast stone trim, including the following:

a. Window sills.
b. Lintels.
c. Wall caps.

B. Related Sections:
1. Section 042000 "Unit Masonry" for installing cast stone unit masonry and cast stone units

in unit masonry.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.
1. For cast stone units, include construction details, material descriptions, dimensions of

individual components and profiles, and finishes.

B. Shop Drawings: Show fabrication and installation details for cast stone units. Include
dimensions, details of reinforcement and anchorages if any, and indication of finished faces.
1. Include building elevations showing layout of units and locations of joints and anchors.

C. Samples for Initial Selection: For type and configuration of cast stone unit masonry and for
colored mortar.

D. Samples for Verification:
1. For each color and texture of cast stone required, 10 inches (250 mm) square in size.
2. For colored mortar. Make Samples using same sand and mortar ingredients to be used on

Project.

1.04 INFORMATIONAL SUBMITTALS

A. Qualification Data:
1. Include copies of material test reports for completed projects, indicating compliance of

cast stone with ASTM C 1364.

B. Material Test Reports: For each mix required to produce cast stone, based on testing according
to ASTM C 1364, including test for resistance to freezing and thawing.
1. Provide test reports based on testing within previous two years.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer of cast stone units similar to those
indicated for this Project, that has sufficient production capacity to manufacture required units,
and is a plant certified by the Cast Stone Institute.

B. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

C. Source Limitations for Cast Stone: Obtain cast stone units through single source from single
manufacturer.

D. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including
color, from one manufacturer for each cementitious component and from one source or
producer for each aggregate.

E. Mockups: Furnish cast stone for installation in mockups specified in Section 042000 "Unit
Masonry."
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F. Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.
1. Build mockup of typical wall area as shown on Drawings.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Coordinate delivery of cast stone with unit masonry work to avoid delaying the Work and to
minimize the need for on-site storage.

B. Pack, handle, and ship cast stone units in suitable packs or pallets.
1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining. Move

cast stone units, if required, using dollies with wood supports.
2. Store cast stone units on wood skids or pallets with nonstaining, waterproof covers,

securely tied. Arrange to distribute weight evenly and to prevent damage to units.
Ventilate under covers to prevent condensation.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

D. Store mortar aggregates where grading and other required characteristics can be maintained
and contamination can be avoided.

1.07 PROJECT CONDITIONS

A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Comply with cold-weather construction requirements
in ACI 530.1/ASCE 6/TMS 602.
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg

F (4 deg C) and above and will remain so until cast stone has dried, but no fewer than
seven days after completing cleaning.

B. Hot-Weather Requirements: Comply with hot-weather construction requirements in ACI
530.1/ASCE 6/TMS 602.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acceptable Manufactuer:  CastleStone, 11668 Lilburn Park Road, St Louis, MO 63146; Tel:
 314.997.1600; Email:  Tom@CastleStoneProducts.com; Web:
 www.CastleStoneProducts.com.

B. Acceptable Manufacturer: Midwest Cast Stone, 1610 State Ave.; Kansas City, KS 66102 ; Tel:
913-371-3300 ; Fax: 888-830-1954; Email:request info (darin@midwestcaststone.com);
Web:www.midwestcaststone.com

C. Acceptable Manufacturer:  Caliber Cast Stone, #2 Cool Springs Court, O’Fallon, MO 63366;
Tel:  636.978.4000; Email request info mseidel@calibercaststone.com; Web:
www.calibercaststone.com.

D. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00
- Product Requirements.

2.02 ARCHITECTURAL CAST STONE

A. Unit Sizes and Shapes: Provide Architectural Cast Stone in the sizes and shapes indicated on
the Drawing and matching the colors(s) and finish(es) of the Samples on File at the Architects
location. Architectural cast stone shall comply with the requirements of ASTM C 1364 and be
provided with the following physical properties:

B. Compressive Strength ASTM C 1194: 6,500 psi minimum at 28 days.

C. Absorption ASTM C 1195: 6 percent maximum by the cold water method, or 10 percent
maximum by the boiling method at 28 days.

D. Air Content ASTM C 173 or C 231: For wet cast product 4 to 8 percent for units exposed to
freeze-thaw environments. Air entrainment is not required for VDT products.

E. Freeze-thaw ASTM C 1364: CPWL shall be less than 5 percent after 300 freeze/ thaw cycles.
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F. Linear Shrinkage ASTM C 426: Not exceed 0.065 percent.

2.03 CAST STONE MATERIALS:

A. MATERIALS SHALL MATCH THOSE REQUIRED TO PRODUCT RESULTS MATCHING THE
PHYSICAL PROPERTIES SPECIFIED, THE COLORS AND FINISHES OF THE ARCHITECTS
FILE SAMPLE AND THE FOLLOWING:

B. Portland cement: Type I or Type III, white and/or grey, ASTM C 150.

C. Coarse aggregates: Granite, quartz or limestone, ASTM C 33, except for gradation.

D. Fine aggregates: Manufactured or natural sands, ASTM C 33, except for gradation.

E. Colors: Inorganic iron oxide pigments, ASTM C 979 except that carbon black pigments shall not
be used.

F. Admixtures: Comply with the following:

G. ASTM C 260 for air-entraining admixtures.

H. ASTM C 494/C 495M Types A - G for water reducing, retarding, accelerating and high range
admixtures.

I. Other admixtures: Integral water repellents and other chemicals, for which no ASTM Standard
exists, shall be previously established as suitable for use in concrete by proven field
performance or through laboratory testing.

J. STM C 618 mineral admixtures of dark and variable colors shall not be used in surfaces
intended to be exposed to view.

K. ASTM C 989 granulated blast furnace slag may be used to improve physical properties. Tests
are required to verify these features

L. Water: Potable.

M. Reinforcing Bars: ASTM A 615/A 615M: Grade 40 or 60 steel galvanized or epoxy coated when
cover is less than 1.5 inches.

N. Welded Wire Fabric: ASTM A 185 where applicable for wet cast units.

O. Fiber reinforcement (optional): ASTM C 1116

P. Anchors, dowels and other anchoring devices and shims shall be standard building stone
anchors commercially available in a non-corrosive material such as zinc plated, galvanized
steel, brass, or stainless steel Type 302 or 304

2.04 RELATED PRODUCTS:

A. Anchors: As scheduled or indicated on Drawings.

B. Cleaners: Prosoco Enviro Klean Safety Klean.

C. Mortar: Type N, ASTM C 270 as specified in Section 04 05 13.23 - Surface Bonding Masonry
Mortaring Masonry Mortar.

D. Joint Sealant: As specified in Section 07 91 26 - Joint Fillers.

E. Water Repellant: Prosoco Sure Klean Weather Seal Siloxane WB.

F. Water Repellant: Prosoco Sure Klean Weather Seal Siloxane PD.

2.05 FABRLCATLON

A. Cast Stone Shapes: Unless otherwise indicated on Drawings, provide:

B. Suitable wash on exterior sills, copings, projecting courses, and units with exposed top
surfaces.

C. Drips on projecting units, wherever possible.

2.06 COLOR AND FINISH:

A. Match sample(s) on file at the Architect's location.
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B. Surfaces intended to be exposed to view shall have a fine-grained texture similar to natural
stone, with no air voids in excess of 1/32 inch and the density of such voids shall be less than 3
occurrences per any 1 square inch area and not obvious under direct daylight illumination at a
5 foot distance.

C. Units shall exhibit a texture approximately equal to the approved sample when viewed under
direct daylight illumination at a 10 foot distance.

D. ASTM D 2244 permissible variation in color between units of comparable age subjected to
similar weathering exposure.

E. Total color difference - not greater than 6 units.

F. Total hue difference - not greater than 2 units.

G. Minor chipping resulting from shipment and delivery shall not be grounds for rejection. Minor
chips shall not be obvious under direct daylight illumination from a 20-ft distance.

H. The occurrence of crazing or efflorescence shall not constitute a cause for rejection.

I. Remove cement film, if required, from exposed surfaces prior to packaging for shipment

2.07 REINFORCING:

A. Reinforce the units as required by the Drawings and as recommended by the manufacturer for
safe handling and structural stress.

B. Minimum reinforcing shall be 0.25 percent of the cross section area.

C. Reinforcement shall be noncorrosive where faces exposed to weather are covered with less
than 1.5 inches of concrete material. All reinforcement shall have minimum coverage of twice
the diameter of the bars.

D. Panels, soffits and similar stones greater than 24 inches (600 mm) in one direction shall be
reinforced in that direction. Units less than 24 inches (600 mm) in both their length and width
dimension shall be non-reinforced unless otherwise specified.

E. Welded wire fabric reinforcing shall not be used in dry cast products.

F. Curing:
1. Cure in a warm curing chamber approximately 100 degrees F (37.8 degrees C) at 95

percent relative humidity for approximately 12 hours, or cure in a 95 percent moist
environment at a minimum 70 degrees F (21.1 degrees C) for 16 hours after casting.

2. Additional yard curing at 95 percent relative humidity shall be 350 degree days (i.e. 7 days
@ 50 degrees F (10 degrees C) or 5 days @ 70 degrees F (21 degrees C)) prior to
shipping.

3. Form cured units shall be protected from moisture evaporation with curing blankets or
curing compounds after casting.

G. Production Tolerances:
1. Cross section dimensions shall not deviate by more than +/- 1/8 inch from approved

dimensions.
2. Length of units shall not deviate by more than length/ 360 or +/- 1/8 inch, whichever is

greater, not to exceed +/- 1/8 inch.
3. Maximum length of any unit shall not exceed 15 times the average thickness of such unit

unless otherwise agreed by the Architect.
4. Warp, bow or twist of units shall not exceed length / 360 or +/- 1/8 inch, whichever is

greater.
5. Location of dowel holes, anchor slots, flashing grooves, false joints and similar features;

on formed sides of unit, 1/8 inch, on unformed sides of unit, 3/8 inch maximum deviation.

2.08 SOURCE QUALITY CONTROL

A. Test compressive strength and absorption from specimens taken from every 500 cubic feet of
product produced.

B. Perform tests in accordance ASTM C 1194 and C 1195.
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C. Have tests performed by an independent testing laboratory every six months.

D. New and existing mix designs shall be tested for strength and absorption compliance prior to
producing units.

E. Retain copies of all test reports for a minimum of two years.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 SETTING CAST STONE IN MORTAR

A. Install cast stone units to comply with requirements in Section 042000 "Unit Masonry."

B. Set cast stone as indicated on Drawings. Set units accurately in locations indicated with edges
and faces aligned according to established relationships and indicated tolerances.
1. Install anchors, supports, fasteners, and other attachments indicated or necessary to

secure units in place.
2. Coordinate installation of cast stone with installation of flashing specified in other Sections.

C. Wet joint surfaces thoroughly before applying mortar or setting in mortar.

D. Set units in full bed of mortar with full head joints unless otherwise indicated.
1. Set units with joints 1/4 to 3/8 inch (6 to 10 mm) wide unless otherwise indicated.
2. Build anchors and ties into mortar joints as units are set.
3. Fill dowel holes and anchor slots with mortar.
4. Fill collar joints solid as units are set.
5. Build concealed flashing into mortar joints as units are set.
6. Keep head joints in coping and other units with exposed horizontal surfaces open to

receive sealant.
7. Keep joints at shelf angles open to receive sealant.

E. Rake out joints for pointing with mortar to depths of not less than 3/4 inch (19 mm). Rake joints
to uniform depths with square bottoms and clean sides. Scrub faces of units to remove excess
mortar as joints are raked.

F. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch (10
mm). Compact each layer thoroughly and allow it to become thumbprint hard before applying
next layer.

G. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

H. Provide sealant joints at copings and other horizontal surfaces, at expansion, control, and
pressure-relieving joints, and at locations indicated.
1. Keep joints free of mortar and other rigid materials.
2. Build in compressible foam-plastic joint fillers where indicated.
3. Form joint of width indicated, but not less than 3/8 inch (10 mm).
4. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints

before applying sealant unless otherwise indicated.
5. Prepare and apply sealant of type and at locations indicated to comply with applicable

requirements in Section 079200 "Joint Sealants."

3.03 SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS

A. Set cast stone as indicated on Drawings. Set units accurately in locations indicated with edges
and faces aligned according to established relationships and indicated tolerances.
1. Install anchors, supports, fasteners, and other attachments indicated or necessary to

secure units in place.
2. Shim and adjust anchors, supports, and accessories to set cast stone in locations

indicated with uniform joints.
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B. Keep cavities open where unfilled space is indicated between back of cast stone units and
backup wall; do not fill cavities with mortar or grout.

C. Fill anchor holes with sealant.
1. Where dowel holes occur at pressure-relieving joints, provide compressible material at

ends of dowels.

D. Set cast stone supported on clip or continuous angles on resilient setting shims. Use material of
thickness required to maintain uniform joint widths. Hold shims back from face of cast stone a
distance at least equal to width of joint.

E. Keep joints free of mortar and other rigid materials. Remove temporary shims and spacers from
joints after anchors and supports are secured in place and cast stone units are anchored. Do
not begin sealant installation until temporary shims and spacers are removed.
1. Form open joint of width indicated, but not less than 3/8 inch (10 mm).

F. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints
before applying sealant unless otherwise indicated.

G. Prepare and apply sealant of type and at locations indicated to comply with applicable
requirements in Section 079200 "Joint Sealants."

3.04 INSTALLATION TOLERANCES

A. Variation from Plumb: Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6
mm in 6 m), or 1/2 inch (12 mm) maximum.

B. Variation from Level: Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm
in 6 m), or 1/2 inch (12 mm) maximum.

C. Variation in Joint Width: Do not vary joint thickness more than 1/8 inch in 36 inches (3 mm in
900 mm) or one-fourth of nominal joint width, whichever is less.

D. Variation in Plane between Adjacent Surfaces (Lipping): Do not vary from flush alignment with
adjacent units or adjacent surfaces indicated to be flush with units by more than 1/16 inch (1.5
mm), except where variation is due to warpage of units within tolerances specified.

3.05 ADJUSTING AND CLEANING

A. Remove and replace stained and otherwise damaged units and units not matching approved
Samples. Cast stone may be repaired if methods and results are approved by Architect.

B. Replace units in a manner that results in cast stone matching approved Samples, complying
with other requirements, and showing no evidence of replacement.

C. In-Progress Cleaning: Clean cast stone as work progresses.
1. Remove mortar fins and smears before tooling joints.
2. Remove excess sealant immediately, including spills, smears, and spatter.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed cast stone as follows:
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes

or chisels.
2. Test cleaning methods on sample; leave one sample uncleaned for comparison purposes.

Obtain Architect's approval of sample cleaning before proceeding with cleaning of cast
stone.

3. Protect adjacent surfaces from contact with cleaner by covering them with liquid strippable
masking agent or polyethylene film and waterproof masking tape.

4. Wet surfaces with water before applying cleaners; remove cleaners promptly by rinsing
thoroughly with clear water.

5. Clean cast stone by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

6. Clean cast stone with proprietary acidic cleaner applied according to manufacturer's
written instructions.

END OF SECTION 047200
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall mounted handrails.

B. Stair railings and guardrails.

C. Free-standing railings at steps.

D. Balcony railings and guardrails.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.

B. Section 09 9113 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

D. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings; 2013, with Editorial Revision.

E. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

F. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.
1. Include the design engineer's seal and signature on each sheet of shop drawings.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Handrails and Railings:
1. See basis of design.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction,
without damage or permanent set.  Test in accordance with ASTM E935

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.  Test in accordance with ASTM E935

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for configurations and heights.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
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unavoidable provide flush countersunk fasteners.

2.03 STEEL RAILING SYSTEM

A. Steel Tube:  ASTM A500/A500M Grade B cold-formed structural tubing.

B. Steel Pipe:  ASTM A53/A53M Grade B Schedule 80, black finish.

C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

D. Exposed Fasteners:  No exposed bolts or screws.

E. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.04 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to
accommodate site assembly and installation.

D. Welded Joints:
1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic

filler.  Drill condensate drainage holes at bottom of members at locations that will not
encourage water intrusion.

2. Interior Components:  Continuously seal joined pieces by intermittent welds and plastic
filler.

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.

C. Install railings in compliance with ADA Standards for accessible design at applicable locations.

D. Anchor railings securely to structure.

E. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush
countersunk fastenings.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 06 2000
FINISH CARPENTRY AND MILLWORK

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Furnish all materials, labor and equipment necessary to complete the standing and running
trim, cabinets and countertops where not manufactured cabinets, shelving, cabinet hardware,
wood blocking, shims, hanging strips and similar work as shown and detailed on drawings and
as specified including:
1. Interior painted wood or hardboard standing and running trim.
2. Interior painted wood or hardboard door trim

a. 3-1/2" MDF or pine casing square molding with eased edge at doors, both sides.
3. Interior painted wood or hardboard base boards

a. 5-1/2" MDF or pine casing square molding with eased edge at all base board.

B. Related Sections include the following:
1. Divisions 12 Residential Casework for kitchen and bath casework.
2. Division 12 Cultured Stone Countertops for countertops and cultured marble window sills.

1.03 SUBMITTALS

A. Shop Drawings:  Include location of each item, plans and elevations, large-scale details,
attachment devices, and other components.

1.04 QUALITY ASSURANCE

A. Except as otherwise shown or specified, comply with specified provisions of the Architectural
Woodwork Institute (AWI) for premium quality work.

1.05 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet
work is complete, and HVAC system is operating and maintaining temperature and relative
humidity at levels planned for building occupants during the remainder of the construction
period.

B. Job Measurements - Field verify measurements before beginning finished carpentry and
millwork to insure perfect fitting

PART 2  PRODUCTS

2.01 MATERIALS

A. See basis of design.

B. Wood for Opaque Finish: Any closed-grain hardwood.

C. Hardboard:  AHA A135.4.

D. Medium-Density Fiberboard:  ANSI A208.2, Grade MD-Exterior Glue.

2.02 FABRICATION

A. Prime trim prior to installation.

PART 3  EXECUTION

3.01 INSTALLATION

A. Condition woodwork to average prevailing humidity conditions in installation areas.  Remove
packing materials and back prime before installation.

B. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade
specified in this Section for type of woodwork involved.
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C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches.  Shim
as required with concealed shims.

D. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged
finish at cuts.

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use
fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with
woodwork and matching final finish if transparent finish is indicated.

END OF SECTION 062000
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SECTION 07 1300
SHEET WATERPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air gap sheet membrane.

1.02 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016.

B. ASTM D5084 - Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter; 2016a.

C. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2010).

D. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and
Thermoplastic Elastomers; 2000 (Reapproved 2012).

E. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.

F. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact; 2014.

G. ASTM D751 - Standard Test Methods for Coated Fabrics; 2006 (Reapproved 2011).

H. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2018.

I. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998
(Reapproved 2017).

J. ASTM D1621 - Standard Test Method for Compressive Properties Of Rigid Cellular Plastics;
2016.

K. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test); 2008
(Reapproved 2023).

L. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2017.

M. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015.

N. ASTM D4068 - Standard Specification for Chlorinated Polyethylene (CPE) Sheeting for
Concealed Water-Containment Membrane; 2017.

O. ASTM D4541 - Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers; 2017.

P. ASTM D4551 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Flexible
Concealed Water-Containment Membrane; 2022.

Q. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a (Reapproved 2023).

R. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015.

S. ASTM D5295/D5295M - Standard Guide for Preparation of Concrete Surfaces for Adhered
(Bonded) Membrane Waterproofing Systems; 2018.

T. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of
Waterproofing Membranes; 1993, with Editorial Revision (2014).

U. ASTM D5602/D5602M - Standard Test Method for Static Puncture Resistance of Roofing
Membrane Specimens; 2018 (Reapproved 2022).

V. ASTM D6134/D6134M - Standard Specification for Vulcanized Rubber Sheets Used in
Waterproofing Systems; 2007, with Editorial Revision (2019).
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W. ASTM D6506/D6506M - Standard Specification for Asphalt Based Protection Board for Below-
Grade Waterproofing; 2001, with Editorial Revision (2018).

X. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

Y. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a, with Editorial Revision
(2013).

Z. ASTM F2130 - Standard Test Method for Measuring Repellency, Retention, and Penetration of
Liquid Pesticide Formulation Through Protective Clothing Materials; 2011 (Reapproved 2018).

AA. ICC-ES AC380 - Acceptance Criteria for Termite Physical Barrier Systems; 2014, with Editorial
Revision (2017).

BB. NRCA (WM) - The NRCA Waterproofing Manual; 2005.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate special joint or termination conditions and conditions of interface with
other materials.

C. Manufacturer's Installation Instructions:  Indicate special procedures.

1.04 MOCK-UPS

A. See Section 01 4000 - Quality Requirements for additional requirements.

B. Construct mock-up consisting of 100 sq ft  of horizontal and vertical  sheet waterproofing panel;
to represent finished work including internal and external corners, seam jointing, and
attachment method .

C. Locate where directed.

D. Mock-up may remain as part of work.

1.05 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until liquid or mastic accessories have cured.

PART 2  PRODUCTS

2.01 SHEET WATERPROOFING MATERIALS

A. Air Gap Sheet Membrane:  HDPE dampproofing sheet dimpled in regular pattern to provide
continuous minimum air gap of nominal 1/4 inch for drainage between substrate and adjacent
material, with flat flanges on manufactured edges.
1. Sheet Thickness:  26 mil, .14 inch , minimum.
2. Sheet Width:  Maximum available to minimize seams.
3. Compressive Strength:  10,000 psf , minimum, when tested in accordance with ASTM

D1621.

2.02 ACCESSORIES

A. Attachment Materials:
1. Battens:  ________.
2. Disc Washers and Screws:  ________.
3. Circular Membrane Discs:  ________.
4. Reglet Strip Devices:  ________.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Membrane Sealant:  As recommended by membrane manufacturer.

D. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrates and waterproofing materials.

E. Swellable Sealant:  Elastic, solvent-free, one-component sealant used as penetration waterstop
and adhesive for waterstop strips.
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F. Bentonite Composite Waterstop:  Bentonite-based waterstop with nonwoven fabric and tear-
resistant netting; seals static construction joints.

G. Temporary Wood Protection Waterproofing Sheet:  Self-adhered moisture protection for wood
components during construction phase.
1. Composition:  Flexible nonwoven polypropylene (PO) with antislip layer and acrylic-based

adhesive.
2. Thickness:  20 mil, 0.020 inch thick.
3. Width:  As required for application.
4. Water Vapor Permeability:   0.5 perm, measured in accordance with ASTM E96/E96M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting work.

B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of
waterproofing system.

C. Verify that items penetrating surfaces to receive waterproofing are securely installed.

D. Where existing conditions are responsibility of another installer, notify Architect of
unsatisfactory conditions.

E. Do not proceed with work until unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's
instructions; vacuum substrate clean.

C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.

D. Fill nonmoving joints and cracks with a filler compatible with waterproofing materials.

E. Seal moving cracks with sealant and nonrigid filler, using procedures recommended by sealant
and waterproofing manufacturers.

F. Surfaces for Adhesive Bonding:  Apply surface conditioner at a rate recommended by
manufacturer, and protect conditioner from rain or frost until dry.

3.03 INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions and NRCA
(WM) applicable requirements.

B. Roll out membrane, and minimize wrinkles and bubbles.

C. Mechanically Fastened Membrane:  Install mechanical fasteners in accordance with
manufacturer's instructions, and bond sheet to membrane discs.

D. Overlap edges and ends, minimum 3 inches, seal permanently waterproof by method
recommended by manufacturer, and apply uniform bead of sealant to joint edge.

E. Reinforce membrane with multiple thickness of membrane material over joints, whether joints
are static or dynamic.

F. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.

G. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with
flexible flashings.

H. Seal membrane and flashings to adjoining surfaces.

I. Composite Waterstop:  Install composite waterstop according to manufacturer's instructions.

3.04 INSTALLATION - DRAINAGE PANEL AND PROTECTION BOARD

A. Place protection board directly against drainage panel; butt joints, and scribe and cut boards
around projections, penetrations, and interruptions.
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3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.

B. The contractor will provide testing services, and Contractor to provide temporary construction
and materials for testing.

C. Upon completion of horizontal membrane installation, dam installation area in preparation for
flood testing.
1. Flood to minimum depth of 1 inch with clean water, and after 48 hours inspect for leaks.
2. If leaking is found, remove water, repair leaking areas with new waterproofing materials as

directed by Architect; repeat flood test, and repair damage to building.
3. When area is proven watertight, drain water and remove dam.

3.06 PROTECTION

A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 07 1413
HOT FLUID-APPLIED RUBBERIZED ASPHALT WATERPROOFING

HOT FLUID-APPLIED RUBBERIZED ASPHALT WATERPROOFING

PART 1 GENERAL

2.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

2.02 SUMMARY

A. Section Includes:
1. Rubberized-asphalt waterproofing membrane, reinforced.

2.03 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1. Review waterproofing requirements, including surface preparation, substrate condition

and pretreatment, minimum curing period, forecasted weather conditions, special details
and sheet flashings, installation procedures, testing and inspection procedures, and
protection and repairs.

2.04 ACTION SUBMITTALS

A. Product Data: For each type of product. Include manufacturer's written instructions for
evaluating, preparing, and treating substrate, technical data, and tested physical and
performance properties of waterproofing.

B. Shop Drawings: Show locations and extent of waterproofing. Include details for substrate joints
and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins to adjoining
waterproofing, and other termination conditions.
1. Include setting drawings showing layout, sizes, sections, profiles, and joint details of

pedestal-supported concrete pavers.

2.05 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Sample Warranties: For special warranties.

2.06 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

B. Mockups: Install waterproofing to [100 sq. ft. (9.3 sq. m)] wall to demonstrate surface
preparation, crack and joint treatment, corner treatment, thickness, texture, and execution
quality. Retain first subparagraph below if mockups are not only for establishing appearance
factors.
1. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such deviations
in writing.

2. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

2.07 DELIVERY, STORAGE, AND HANDLING

A. Store liquid materials in their original undamaged containers in a clean, dry, protected location
and within the temperature range required by waterproofing manufacturer.

B. Remove and replace liquid materials that cannot be applied within their stated shelf life.

C. Protect stored materials from direct sunlight.
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2.08 FIELD CONDITIONS

A. Weather Limitations: Apply waterproofing within the range of ambient and substrate
temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a
damp or wet substrate.
1. Do not apply waterproofing in snow, rain, fog, or mist.

B. Maintain adequate ventilation during application and curing of waterproofing materials.

2.09 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace waterproofing and sheet flashings
that do not comply with requirements or that fail to remain watertight within specified warranty
period.
1. Warranty includes removing and reinstalling protection board, drainage panels.
2. Warranty Period: 10 years from date of Substantial Completion.

B. Special Installer's Warranty: Specified form signed by Installer, covering Work of this Section,
for warranty period of two years.
1. Warranty includes removing and reinstalling protection board, drainage panels.

PART 1 PRODUCTS

3.01 MANUFACTURERS

A. Source Limitations: Obtain waterproofing materials sheet flashings protection course molded-
sheet drainage panels from single source from single manufacturer.

3.02 WATERPROOFING MEMBRANE

A. Hot Fluid-Applied, Rubberized-Asphalt Waterproofing Membrane: Single component; 100
percent solids; hot fluid-applied, rubberized asphalt.

3.03 AUXILIARY MATERIALS

A. General: Auxiliary materials recommended by waterproofing manufacturer for intended use and
compatible with waterproofing.

B. Primer: ASTM D 41/D 41M, asphaltic primer.

C. Elastomeric Sheet: 120-mil-minimum, uncured sheet neoprene with manufacturer's
recommended contact adhesives as follows:
1. Tensile Strength: 1400 psi (9.6 MPa) minimum; ASTM D 412, Die C.
2. Elongation: 300 percent minimum; ASTM D 412.
3. Tear Resistance: 125 psi (860 kPa) minimum; ASTM D 624, Die C.

D. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum
termination bars; approximately 1 by 1/8 inch (25 by 3 mm) thick; with stainless-steel anchors.

E. Sealants and Accessories: Manufacturer's recommended sealants and accessories.

F. Reinforcing Fabric: Manufacturer's recommended, spun-bonded polyester fabric.

G. Protection Course: ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic
core, pressure laminated between two asphalt-saturated fibrous liners.

H. Protection Course: Manufacturer's standard, 80- to 90-mil- (2.0- to 2.3-mm-) thick, fiberglass-
reinforced rubberized asphalt or modified bituminous sheet.

3.04 MOLDED-SHEET DRAINAGE PANELS

A. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite subsurface
drainage panels consisting of a woven-geotextile facing with an apparent opening size not
exceeding No. 40 (0.43-mm) sieve, laminated to one side with a polymeric film bonded to the
other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a
horizontal flow rate not less than 2.8 gpm/ft. (35 L/min. per m).
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PART 1 EXECUTION

4.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.
1. Verify that concrete has cured and aged for minimum time period recommended by

waterproofing manufacturer.
2. Verify that substrate is visibly dry and free of moisture. Test for capillary moisture by

plastic sheet method according to ASTM D 4263.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

4.02 PREPARATION

A. Clean and prepare substrates according to manufacturer's written instructions. Provide clean,
dust-free, and dry substrate for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray
affecting other construction.

C. Close off deck drains and other deck penetrations to prevent spillage and migration of
waterproofing fluids.

D. Remove grease, oil, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.
1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate

according to ASTM D 4259 with a self-contained, recirculating, blast-cleaning apparatus.
Remove material to provide a sound surface free of laitance, glaze, efflorescence, curing
compounds, concrete hardeners, or form-release agents. Remove remaining loose
material and clean surfaces according to ASTM D 4258.

E. Remove fins, ridges, and other projections, and fill honeycomb, aggregate pockets, and other
voids.

4.03 JOINTS, CRACKS, AND TERMINATIONS

A. Prepare and treat substrates to receive waterproofing membrane, including joints and cracks,
deck drains, corners, and penetrations according to manufacturer's written instructions.
1. Rout and fill joints and cracks in substrate. Before filling, remove dust and dirt according to

ASTM D 4258.
2. Adhere strip of elastomeric sheet to substrate in a layer of hot rubberized asphalt. Extend

elastomeric sheet a minimum of 6 inches (150 mm) on each side of moving joints and
cracks or joints and cracks exceeding 1/8 inch (3 mm) thick, and beyond deck drains and
penetrations. Apply second layer of hot fluid-applied, rubberized asphalt over elastomeric
sheet.

3. Embed strip of reinforcing fabric into a layer of hot rubberized asphalt. Extend reinforcing
fabric a minimum of 6 inches (150 mm) on each side of nonmoving joints and cracks not
exceeding 1/8 inch (3 mm) thick, and beyond roof drains and penetrations.
a. Apply second layer of hot fluid-applied, rubberized asphalt over reinforcing fabric.

B. At expansion joints and discontinuous deck-to-wall or deck-to-deck joints, bridge joints with
elastomeric sheet extended a minimum of 6 inches (150 mm) on each side of joints and adhere
to substrates in a layer of hot rubberized asphalt. Apply second layer of hot fluid-applied,
rubberized asphalt over elastomeric sheet.

4.04 FLASHING INSTALLATION

A. Install elastomeric sheets at terminations of waterproofing membrane according to
manufacturer's written instructions.

B. Prime substrate with asphalt primer.

C. Install elastomeric sheet and adhere to deck and wall substrates in a layer of hot rubberized
asphalt.
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D. Extend elastomeric sheet up walls or parapets a minimum of 8 inches (200 mm) above plaza-
deck pavers and 6 inches (150 mm) onto deck to be waterproofed.

E. Install termination bars and mechanically fasten to top of elastomeric flashing sheet at
terminations and perimeter of waterproofing.

4.05 MEMBRANE APPLICATION

A. Apply primer, at manufacturer's recommended rate, over prepared substrate and allow it to dry.

B. Heat and apply rubberized asphalt according to manufacturer's written instructions.
1. Heat rubberized asphalt in an oil- or air-jacketed melter with mechanical agitator

specifically designed for heating rubberized asphalt.

C. Start application with manufacturer's authorized representative present.

D. Reinforced Membrane: Apply hot rubberized asphalt to substrates and adjoining surfaces
indicated. Spread to a thickness of 90 mils (2.3 mm); embed reinforcing fabric, overlapping
sheets 2 inches (50 mm); spread another 125-mil- (3.2-mm-) thick layer to provide a uniform,
reinforced, seamless membrane 215 mils (5.5 mm) thick.

E. Apply waterproofing over prepared joints and up wall terminations and vertical surfaces to
heights indicated or required by manufacturer.

F. Cover waterproofing with protection course with overlapped joints before membrane is subject
to [backfilling] [construction or vehicular traffic].

4.06 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck
substrate according to manufacturer's written instructions. Use methods that do not penetrate
waterproofing. Lap edges and ends of geotextile to maintain continuity. Protect installed
molded-sheet drainage panels during subsequent construction.

4.07 FIELD QUALITY CONTROL

A. Engage a full-time site representative qualified by waterproofing membrane manufacturer to
inspect substrate conditions; surface preparation; and application of membrane, flashings,
protection, and drainage components; furnish daily reports to Architect.
1. Site representative shall measure membrane thickness with pin tester or other suitable

device at least once for every 100 sq. ft. (10 sq. m) and include measurements in reports.

B. Testing Agency: Engage a qualified testing agency to inspect substrate conditions, surface
preparation, waterproofing application, protection, and drainage components, and to furnish
reports to Architect.
1. Flood Testing: Flood test each deck area for leaks, according to recommendations in

ASTM D 5957, after completing and protecting waterproofing but before overlaying
construction is placed. Install temporary containment assemblies, plug or dam drains, and
flood with potable water. Testing agency shall observe flood testing.
a. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch

(25 mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm)
of clearance from top of sheet flashings.

b. Flood each area for 72 hours.
c. After flood testing, repair leaks, repeat flood tests, and make further repairs until

waterproofing installation is watertight.
2. Electric Field Vector Mapping (EFVM): Testing agency shall survey entire waterproofing

area for potential leaks using EFVM.

4.08 CLEANING AND PROTECTION

A. Protect waterproofing from damage and wear during remainder of construction period.

B. Protect installed drainage panels from damage due to UV light, harmful weather exposures,
physical abuse, and other causes. Provide temporary coverings where insulation is subject to
abuse and cannot be concealed and protected by permanent construction immediately after
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installation.

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION
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SECTION 07 1813
PEDESTRIAN TRAFFIC COATING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Traffic coating with supplemental waterproofing layer at parking garage and basis of

design.

1.02 ADMINISTRATIVE REQUIREMENTS

A. Submittal Procedures:
1. Action Submittals and Informational Submittals shall be submitted in accordance with

Section 01 3300, "Submittal Procedures."
2. Closeout Submittals shall be submitted in accordance with Section 01 7700, “Closeout

Procedures” and Section 01 7836, “Warranties.”

B. Pre-installation Meeting: Prior to installation of traffic coating and associated work, Contractor
shall conduct a meeting at the Project Site with Contractor, Architect, Owner’s waterproofing
consultant, manufacturer's representative, installer, and other installers whose work may affect
quality of traffic coating and waterproofing shall meet at the Project site to coordinate related
requirements and waterproofing work.
1. Contractor shall notify participants at least 48 hours before conducting meeting.
2. Review material selections and procedures to be followed in performing the work.
3. Review in detail job conditions, schedule, construction sequence, surface preparation and

substrate condition and pre-treatment, installation requirements, minimum curing period
and quality of completed installation.

4. Review in detail the means of protecting completed work during remainder of construction
period.

5. Review testing, inspection, and remedial repair procedures.
6. discussions of conference and any conflict, incompatibility, or inadequacy. Furnish a copy

of record to each participant.

C. Coordinate Work to ensure that adjacent areas are not adversely affected with other trades to
avoid or minimize work on, or in immediate vicinity of, installation in progress.

1.03 ACTION SUBMITTALS

A. Shop drawings showing layout of details, interaction/intersection with adjacent components,
etc. Shop drawings shall include typical section, typical base flashing, typical sill/threshold
flashing.

B. Product Data:
1. recommended installation details and procedures, test certification data and limitations for

each component indicated and required.
2. Provide a list of materials; including all fasteners (if applicable) intended for use on the

project and location of use.

C. Samples: 12-inch-square samples on plywood illustrating build-up of traffic coatings, including
texture and finish coating.

1.04 INFORMATIONAL SUBMITTALS

A. Statement of applicator qualifications, including certification that applicator is approved and
licensed by manufacturer, signed by the material manufacturer.

B. ICC test report attesting that proposed traffic coating has a Class A Fire Rating and meets all
ICC criteria for a traffic deck.

C. Sample Warranty: Copy of material manufacturer’s warranty, stating obligation, remedies,
limitations and exclusion.

D. Manufacturer Certificates: Signed by manufacturer certifying that materials, substrates, etc.
specified for the Project comply with requirements.
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1.05 CLOSEOUT SUBMITTALS

A. Manufacturer's written instructions for recommended maintenance practices and schedules.

B. Extended warranties.

1.06 QUALITY ASSURANCE

A. Applicator Qualifications: Factory trained and approved by traffic coating materials
manufacturer.
1. Employ foreman trained by materials manufacturer and with a minimum of five

a. (5) years’ experience as foreman on similar projects, who is fluent in English, to be
on-site at all times during Work.

B. Mockups:
1. Provide pedestrian traffic  coating  for  building  mockup  specified  in  Section  01 4339,

“Mockups.”
2. In addition, first installed example of each installation condition, if not illustrated by building

mockup, shall serve as a mockup for review and approval by Architect and Owner of
surface preparation, wet and dry slip resistance, visual effect, installation and application
techniques, and interface with adjacent construction.

3. Manufacturer’s representative shall verify surface preparation and installation methods.
4. If requested, make modifications to mockups without additional charge to Owner.
5. Do not proceed with remainder of installation until mockups have been approved.
6. Where appropriate and acceptable to Owner, approved mockups may become part of the

completed Work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original packages with seals unbroken, labeled with
manufacturer’s name, product brand name and type, date of manufacture, lot number, and
directions for storing and mixing with other components.

B. Store materials in original, undamaged containers in clean, dry, protected location on raised
platforms with weather-protective coverings, within temperature range recommended by
manufacturer.
1. Protect stored materials from sunlight.
2. Manufacturer’s standard packaging and covering is not considered adequate weather

protection.
3. Store all coating materials at 50 degrees F to 80 degrees F.
4. Provide adequate ventilation in storage areas.

C. Limit stored materials on structures to safe loading of structure at time materials are stored, and
to avoid permanent deck deflection.

D. Handle materials to avoid damage.

E. Conspicuously mark damaged, opened containers, or containers with contaminated materials,
and remove from site as soon as possible.

F. Remove and replace materials that cannot be applied within the stated shelf life.

G. Comply with additional requirements specified in Section 01 6000, "Product Requirements."

1.08 PROJECT CONDITIONS

A. Coordinate with other trades to ensure that substrate has a slope to drain as shown on the
Drawings and is suitable to receive specified coating.

B. Ambient Conditions: Apply materials when existing and forecast weather conditions permit the
materials to be installed according to the manufacturer’s written instructions and warranty
requirements.
1. Do not install when ambient or surface temperature is below 550F or rises above 850F

twenty four hours prior to installation; or is forecast to be below 550F or  rises above 950F
within twenty four hours after installation; or is outside of range of ambient and substrate
temperatures recommended by the material manufacturer.
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2. Do not install materials on damp or wet substrate, or when moisture is forecast during the
application or curing period.

3. Do not install materials in rain, fog, mist or when such weather conditions are imminent
during the application and curing period.

C. Do not install traffic coating until all items that penetrate coating have been installed.

D. Comply with Owner’s limitations and restrictions for site use and accessibility.

E. Install materials in strict accordance with safety requirements of the material manufacturer;
Material Safety Data Sheets; and local, state, and federal rules and regulations.

F. Verify existing dimensions and details prior to installation of materials. Notify  Architect and
Owner’s Representative of conditions found to be different from those indicated in Contract
Documents. Architect and Owner’s Representative will review the situation and will inform
Contractor and Installer of changes.

1.09 WARRANTY

A. Manufacturer: Provide manufacturer’s written 10-year warranty against defects in materials and
workmanship, agreeing to repair or replace traffic coating that does not remain watertight
during the warranty period.
1. The following problems shall be specifically covered under the warranty:

a. Cohesive or adhesive failure of the system.
b. Weathering deficiencies resulting in failure of system.
c. Abrasion or tear failure of system resulting from normal use.
d. Surface crazing, cracking, or chalking.
e. Leakage, deterioration, or failure to perform as required as a result of failure of

materials or workmanship.
f. Intrusion of water, oils, gasoline, grease, salt, deicer chemicals or acids into deck

substrate.
2. By terms of warranty, also agree to remove and replace other work, as required, which

has been connected to or superimposed on the substrate material to be replaced.

B. Contractor: Provide written 10-year warranty, countersigned by applicator, agreeing  to repair or
replace traffic coating that does not remain watertight during the warranty period.
1. The following problems shall be specifically covered under the warranty:

a. Cohesive or adhesive failure of the system.
b. Weathering deficiencies resulting in failure of system.
c. Abrasion or tear failure of system resulting from normal use.
d. Surface crazing, cracking, or chalking.
e. Leakage, deterioration, or failure to perform as required as a result of failure of

materials or workmanship.
2. By terms of warranty, also agree to remove and replace other work, as required, which

has been connected to or superimposed on the substrate material to be replaced.

C. Warranties do not cover deterioration or failure of traffic coating due to failure of substrate
prepared as specified, formation of new substrate cracks exceeding 1/16 inch width, fire,
vandalism, or abuse.

PART 2 - PRODUCTS

2.01 DESIGN AND PERFORMANCE CRITERIA

A. System shall be designed for use on outdoor decks to provide a flexible, seamless, waterproof,
durable, fire-retardant, nonporous, skid-resistant surface while protecting substrate from
leakage and moisture intrusion due to normal shrinkage cracks.

B. Pedestrian traffic coating is to comply with ICC-ES Acceptance Criteria for Walking Decks
AC39.

C. Traffic coating shall be classified as a Class A roof coating.

D. Slip Resistance:  Traffic coating, after application of specified finishes, shall maintain a
minimum wet DCOF AcuTest value of 0.42 in accordance with ANSI A137.1-2012. Alternative
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testing to verify compliance, including wet and dry static coefficient value of 0.60 for level
surfaces as defined by ASTM D2047 when determined by testing identical products in
accordance with National Floor Safety Institute (NFSI) recommendations, shall be acceptable to
governing authorities.

2.02 TRAFFIC COATING

A. Manufacturer and System:
1. Plywood Decking Substrate: “Pli-Deck-2097” System by Pli-Deck Systems, Inc., Fallbrook,

CA, 800-364-0287.

B. Coating System:
1. Underlayment Layer: Polymer modified cementitious mixture, reinforced with metal lath.

a. Metal Lath: 2-1/2 pound per square yard minimum galvanized, expanded metal lath.
2. Base Coat:  Polymer modified cementitious mixture.
3. Chopped fiberglass strand woven mat, 0.75 oz/sq. yd., as recommended or provided by

system manufacturer.
4. Fiberglass reinforced, polymer modified, cementitious texturing material in texture to be

selected by Architect.
5. Top Coat: Colored, acrylic based elastomeric coating.

a. Color: To match “Mud Pie” by Pli-Deck Systems, Inc.

2.03 ACCESSORIES

A. Staples: Minimum No. 16 gage, 1 inch crown by 5/8 inch long corrosion-resistant steel; as
shown on the Drawings.

B. Nails: Hot dipped galvanized, annular ring shank nails.

C. Sealant: Urethane sealant, compatible with the various components of the coating system and
meeting requirements of Section 07 9200, “Joint Sealants,” as recommended by coating
manufacturer.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Plywood Decking:  Inspect previously installed work with Installer, material manufacturer’s
representative or Owner’s waterproofing representative for compliance with requirements, other
conditions affecting performance and verity that it is complete to the point where traffic coating
may be installed.
1. Decking shall be at least 5/8 inch thick, CDX Plywood or accepted equal.

a. Oriented-strand board (OSB) decking is not acceptable.
2. Decking shall be supported and fastened along all edges.

a. Joists shall be spaced no more than 16 inches on center.
b. Provide blocking as required to support all edges.
c. Verify all fasteners are fully driven flush with substrate.
d. Joints in decking must be staggered and gapped at least 1/8 inch but no more than

1/4 inch.
e. Adjacent edges of plywood sheets shall be no more than 1/32 inch out of plane

(above or below each other).
f. Transitions from crickets must be smooth.

3. Verify that decking has no gaps, voids, or splinters.
a. Gaps and voids shall be no greater than 1/4 inch.

4. Verify that plywood substrate is solid, without damage to surface, soft spots, and that
nailing is installed in accordance with code and ICC Evaluation Report for traffic coating
system. Verify that plywood joints are tongue and groove or tightly blocked.

5. Plywood shall be protected from moisture prior to coating application, to prevent
delamination, warping and other deterioration. A protective coating using the base layer
may be applied to protect the plywood, if acceptable to the manufacturer.

B. General:
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1. Verify that work of this Section may be installed in accordance with applicable codes and
regulations and reviewed submittals.

2. Verify compatibility with and suitability of substrates.
3. Verify that deck drains will drain properly, without low spots or high fascia edges in

accordance with code requirements. Deck shall provide a slope as shown on the
Drawings toward exterior, drain, or scupper.

4. Notify Owner’s representative in writing of conditions which may adversely affect the
system installation or performance. Do not proceed with installation until these conditions
have been corrected and reviewed by the Owner’s representative.

5. Application of systems indicated acceptance of surfaces and conditions by Installer.

3.02 METAL FLASHING

A. Install bonderized metal flashing at perimeter (walls, edges, scuppers, etc.) with joints and
seams mechanically fastened and soldered at corners and transitions. Coordinate with Section
07 6200, “Sheet Metal Flashing and Trim.”

B. Horizontal leg shall extend 4 inches onto deck and extend vertically as indicated on the
Drawings. Fasten vertically along top of flashing at each stud.

C. Lap adjacent sections of metal flashing at least 4 inches in the direction of water flow, with 2 full
beads of compatible sealant in the lap. At corners and transitions, trim metal to provide lapped
sections and provide compatible sealant within lap.

D. Fasten horizontal leg of metal flashing to decking with ring shank fasteners at a maximum
spacing of 4 inches OC, staggered. Fasten vertical leg along top of flashing at each stud.

3.03 PREPARATION

A. Protect previously installed work and materials of other trades which may be affected by
installation of traffic coating.

3.04 APPLICATION OVER PLYWOOD DECKING

A. Install traffic coating in accordance with manufacturer's printed  instructions summarized as
follows.

B. Lath:
1. Install lath over entire surface of plywood decking.
2. Lap lath as recommended by system manufacturer.
3. Hold lath back one-half inch from edge or wall.
4. Attach to plywood substrate with not less than 24 staples per square foot, uniformly

spaced.
5. Staple along all edges at 1 inch on center.
6. Splice butt joints with staples spaced not more than one inch on center.
7. Do not locate butt joints in lath closer than 2 inches to a parallel plywood joint.
8. Provide ring shank nails to secure lath when metal flashing must be penetrated.

C. Lap metal flashing to base of vertical risers and deck drains.

D. First Coat: Trowel mixture into metal lath and vertically up the metal flashing. Do not use
squeegee or float.
1. Start at deck perimeter.
2. Make sure all voids in lath are filled to a minimum thickness of 1/8 inch.
3. Apply to a continuous plane, matching the slope of the deck.
4. Allow base coat to dry/cure following the manufacturer’s specifications.
5. Patch minor imperfections.

E. Second Coat: Mixture of binder and fiberglass strand mat.
1. Lay fiberglass mat over first coat with joints tightly butted.

a. “Fray” ends of fiberglass shall meet for smooth transitions.
b. Install 6 inch wide strips of fiberglass mat at metal flashings.

1) Install 4 inches vertically and 2 inches horizontally, unless otherwise noted on
Drawings.
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2. Trowel-apply binder over fiberglass matt at rate of 50 square feet/gallon and thoroughly
saturating fiberglass.

3. Apply in two coats in necessary to achieve specified coverage rate.
4. Apply generous layer of base coating at all flashings and strip-ins. Apply two coats if

necessary to achieve specified coverage rate.
a. Allow to cure for 4 to 6 hours.
b. Apply base coat over entire deck area at a rate of 50 square feet per gallon, or more,

as required to fully saturate the fiberglass mat.
c. Begin in the center of each section by pouring base coat on top of fiberglass mat.

Work with moderate pressure, to thoroughly saturate the fiberglass  mat.
d. Base coat must penetrate through the fiberglass mat.
e. Roll the section smooth of bubbles and/or wrinkles with a metal of fiberglass roller

prior to beginning the next section.
f. Do not dry roll.
g. Cut wrinkles and roll flat as they occur.
h. Apply sealant as shown on the Drawings.

F. Trowel apply mixture ensuring an even coverage over the binder/fiberglass coat.
1. Spray water on cured base coat to identify low spots in the surface/ponding. If low spots

are identified, apply additional base coat to provide a consistent plane/surface. Reference
Section 3.4 Pond Test.

G. Final Coat or Topcoat:
1. Spray mixture uniformly over wearing coat to achieve surface texture to match accepted

submittal. Extend coating up metal flashing at details.
2. Smooth or decorative finish coat may be substituted for sprayed texture coat if tolerances

acceptable to manufacturer are maintained.
3. Minimum Thickness: 1/16 inch.
4. Apply sealant as recommended by manufacturer.

H. Color Coat: Roll-apply two uniform coats over Final Coat to achieve a uniform appearance
matching accepted mockup. Do not apply second coat before recommended by manufacturer.

I. Tolerances: Minimum average thickness of the completed system shall be not less than 3/16
inch.
1. Final system must slope towards the exterior to match substrate.

J. Allow completed system to cure at least 24 hours before exposed to foot traffic and 96 hours
before heavy objects are placed on the finished surface.

3.05 APPLICATION OVER CONCRETE SUBSTRATE

A. Mixture of binder and fiberglass stand mat, following the manufacturer’s recommendations
1. Prime concrete with manufacturer approved primer.
2. Apply fiberglass mat over dried underlayment layer, butting joints of adjacent sections (do

not overlap).
a. “Fray” ends of fiberglass shall meet for smooth transitions.
b. Install 6 inch wide strips of fiberglass mat at metal flashing joints and other 90 degree

terminations.
c. Install 4 inches vertically and 2 inches horizontally, unless otherwise noted on

Drawings.
d. Extend fiberglass mat horizontally over flashing and strip-ins.
e. Apply generous layer of base coating at all flashing and strip-ins. Apply in two coats if

necessary to achieve specified coverage rate.
1) Allow to cure for 4 to 6 hours.

f. Apply base coat over entire deck area at a rate of 50 square feet per gallon, or more,
as required to fully saturate the fiberglass mat.

g. Begin in the center of each section by pouring base coat on top of fiberglass mat and
working, with moderate pressure, to thoroughly saturate the fiberglass mat.

h. Base coat must penetrate through the fiberglass mat to the substrate.
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i. Roll the section smooth of bubbles and/or wrinkles with a metal or fiberglass roller
prior to beginning the next section.

j. Do not dry roll.
k. Cut wrinkles and roll flat as they occur.

3. Apply sealant as indicated on drawings.

B. Second Coat: Trowel apply mixture ensuring an even coverage over the first coat.
1. Spray water on cured base coat to identify low spots in the surface/ponding. If low spots

are identified, apply additional base coat to provide a consistent plane/surface. Reference
specified Pond Test.

2. Allow base coat to dry/cure, following the manufacturer’s recommendations.

C. Final Coat:
1. Spray mixture uniformly over wearing coat to achieve surface texture to match accepted

submittal.
2. Smooth or decorative finish coat may be substituted for spray texture coat if tolerances

acceptable to manufacturer are maintained.
3. Minimum thickness: 1/16 inch.

D. Color Coat: Roll-apply two uniform coats over Final Coat.

E. Tolerances: Minimum average thickness of completed system shall be not less than 3/16 inch.
1. Final system must slope towards the exterior to match substrate.

F. Allow completed system to cure at least 24 hours before exposed to foot traffic and 96 hours
before heavy objects are placed on the finished surface.

3.06 POND TEST

A. Coordinate Pond test with Owner’s representative and/or Owner’s waterproofing representative
after wearing coat installation of coating system.

B. Pond test each area by applying water upon the surface of the deck in all areas, including base
flashing.

C. Observe the decks for ponding for a period of 48 hours.

D. If ponding occurs, make repairs as directed by the manufacturer and re-test.

3.07 FIELD QUALITY CONTROL

A. Upon completion of installation, a representative of coating manufacturer shall inspect in order
to verify that coating has been installed in accordance with manufacturer's approved
specifications, details, and to achieve specified manufacturer’s warranty.

B. Comply with requirements of Section 01 9115, “Building Envelope Consulting and Testing” and
Section 01 9116, “Building Envelope Testing Protocol.”

C. In addition, Owner may hire an inspector and/or testing agency in accordance with Section 01
4500, "Testing Services."
1. Inspector and/or testing agency will interpret tests and state in each report whether tested

work complies with or deviates from specified requirements.

D. Additional testing and inspecting, at Contractor’s expense, shall be performed to determine
compliance and replaced or additional work with specified requirements.

3.08 PROTECTION

A. Protect completed coating system from heavy pedestrian traffic for several hours following
application of color coat.

B. Remove temporary coverings and protection.

C. Protect the surface of coating system from continuous contact with solvents.

END OF SECTION
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SECTION 07 1816
VEHICULAR TRAFFIC COATING

PART 1 - GENERAL

1.01 SUMMARY

A. Work for this Section includes:

B. Provide all permits, labor, materials, temporary protection, means to access the work, etc. as
required to complete the Work.

C. All Work shall be performed following applicable local, state, and federal codes and regulations,
except where the Specifications are more stringent.

1.02 ACTION SUBMITTALS

A. Shop Drawings: Provide shop drawings showing layout of details, intersection/interaction with
adjacent components, etc. Shop drawings shall including section and isometric details as
required to completely show the required detailing. Shop drawings provided shall include, but
not limited to:
1. Typical section.
2. Typical base flashing.

B. Product Data: For each material and component indicated and required, including test
certification data, installation instructions, limitations, etc.

C. Samples for Verification: Provide the following samples for review by the Owner and Owner’s
Representative:
1. Stepped samples on backing to illustrate buildup of traffic coatings, including finish texture

and coating.

1.03 INFORMATIONAL SUBMITTALS

A. Materials: Provide a list of materials; including all fasteners (if applicable) intended for use on
the project and location of use.

B. Signed by material manufacturer, certifying that the Installer complies with requirements.

C. Certificates: Signed by manufacturer certifying that materials, substrates, etc. specified for the
Project comply with requirements.

D. Copy of material manufacturer’s warranty, stating obligations, remedies, limitations, and
exclusions.

1.04 CLOSEOUT SUBMITTALS

A. Following completion of Work, submit completed material manufacturer’s warranty.

B. Manufacturer’s written instructions for recommended maintenance practices and schedule.

1.05 QUALITY ASSURANCE

A. Contractor Qualifications:
1. Qualified firm that is approved, authorized, or licensed by the material manufacturer(s) to

install the required system and that is eligible to receive required manufacturer’s warranty.
2. Installation experience of the specified materials, with similar complexities of this project,

in the local area which have been installed for a minimum of five (5) years.
3. Employ foreman trained by the material manufacturer and with minimum of five

a. (5) years experience as foreman on similar projects, who is fluent in English, to be on
site at all times during Work.

4. Must use trained workers.

B. Manufacturer Qualifications:
1. The system manufacturer will be a company with at least ten (10) years documented

experience with the manufacturing of the systems specified.

C. Requirements of Regulatory Agencies:
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1. The vehicular deck coating system shall be rated Class "A" by Underwriters Laboratories
(ASTM E 108/UL 790). Containers to bear Underwriters Laboratories labels.

2. Materials used in the vehicular deck coating system shall meet Federal, State and local
VOC regulations

D. Pre-installation Meeting:
1. Conduct meeting at Project site.
2. Review requirements for the work of this Section, including:

a. Construction schedule and availability of materials, installer’s personnel, equipment,
and facilities needed to make progress and avoid delays.

b. Site use, access, staging, and set-up location limitations.
c. Surface preparation and substrate condition and pretreatment.
d. Installation procedures.
e. Special details and flashings.
f. Minimum curing period.
g. Testing and inspection requirements.
h. Site protection measures.
i. Governing regulations if applicable.

3. Contractor’s site foreman, material manufacturer’s technical representative, Owner,
waterproofing inspector and Owner’s Representative shall attend.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original packages with seals unbroken, labeled with
manufacturer’s name, product brand name and type, date of manufacture, lot number, and
directions for storing and mixing with other components.

B. Store materials in original, undamaged containers in clean, dry, protected location on raised
platforms with weather-protective coverings, within temperature range required by
manufacturer. Protect stored materials from direct sunlight. Manufacturer’s  standard packaging
and covering is not considered adequate weather protection.

C. Limit stored materials on structures to safe loading of structure at time materials are stored, and
to avoid permanent deck deflection.

D. Handle materials to avoid damage.

E. Conspicuously mark damaged or opened containers or containers with contaminated materials,
and remove from site as soon as possible.

F. Remove and replace materials that cannot be applied within the stated shelf life.

1.07 PROJECT CONDITIONS

A. Verify existing dimensions and details prior to installation of materials. Notify Owner’s
Representative of conditions found to be different than those indicated in Contract Documents.
Owner’s Representative will review situation and inform Contractor and Installer of changes.

B. Comply with Owner’s limitations and restrictions for site use and accessibility.

C. Environmental Limitations: Apply materials when existing and forecast weather conditions
permit the materials to be installed according to the manufacturer’s written instructions and
warranty requirements.
1. Do not install when ambient or surface temperature is below 50ºF, or rises above 95ºF 24

hours prior to installation; or is forecast to be below 50ºF or rises above 95ºF within 24
hours after installation; or is outside of range of ambient and substrate temperatures
recommended by the material manufacturer.

2. Do not install materials to damp or wet substrate, or when moisture is forecast during
application or curing period.

3. Do not install materials in rain, fog, or mist, or when such weather conditions are imminent
during the application and curing period.

D. Do not install traffic coating until items that penetrate membrane have been installed.
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E. Install materials in strict accordance with safety requirements required by the material
manufacturer, Material Safety Data Sheets, and local, state, and federal rules and regulations.

1.08 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace traffic coating that fails in
materials or workmanship within specified warranty period.
1. The following problems shall be specifically covered under the warranty:

a. Adhesive or cohesive failures.
b. Weathering deficiencies resulting in failure of the system.
c. Abrasion or tearing failures of the system resulting from normal use.
d. Surface crazing, cracking, or chalking.
e. Intrusion of water, oils, gasoline, grease, salt, deicer chemicals, or acids into deck

substrate.
f. Leakage, deterioration, or failure to perform as required as a result of failure of

materials.
2. By terms of warranty, also agree to remove and replace other work, as required, which

has been connected to or superimposed on the substrate material to be replaced.
3. Warranty Period: Ten (10) years from date of Substantial Completion.

B. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or
replace coating systems that do not comply with performance and other requirements specified
in this Section within specified warranty period.
1. The following problems shall be specifically covered under the warranty:

a. Adhesive or cohesive failures.
b. Weathering deficiencies resulting in failure of the system.
c. Abrasion or tearing failures of the system resulting from normal use.
d. Surface crazing, cracking, or chalking.
e. Intrusion of water, oils, gasoline, grease, salt, deicer chemicals, or acids into deck

substrate.
f. Leakage, deterioration, or failure to perform as required as a result of failure of

materials.
2. Warranty Period: Ten (10) years from date of Substantial Completion.

C. Warranties do not cover deterioration or failure of traffic coating due to failure of substrate
prepared as specified, formation of new substrate cracks exceeding 1/16 inch width, fire,
vandalism or abuse.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURER SYSTEM

A. Auto-Gard by NEOGARD.

B. CCW-5123 by Carlisle Coatings

C. Sonoguard by Sonneborn/BASF

2.02 COATING SYSTEM

A. Primer: Various primers for coating substrate, as recommended by the manufacturer.

B. Elastomeric Coatings – Base, Wearing, and Top Coats: Polyurethane coatings, per
manufacturer.
1. Colors:

a. Base and Wearing Coat: Gray.
b. Top Coat: As selected by Owner from standard colors.

C. Aggregate:  Silica (quartz) sand and other aggregates, as provided by manufacturer.

D. Sealant:  Polyurethane sealant, as provided/approved by coating manufacturer.

E. Flashing Tape: Reinforced, self-adhered tape flashing, as provided by the coating
manufacturer.
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PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions with installer and coating manufacturer’s representative for
compliance with requirements and other conditions affecting performance of system.
1. The concrete deck surface is free of ridges and sharp projections.
2. The concrete was cured for a minimum of 28 days (Minimum of 3,000 psi compressive

strength). Water-cured treatment of concrete is preferred. The use
a. of concrete curing agents, if any, shall be of sodium silicate base only; others require

written approval by Manufacturers.
3. The concrete was finished by a power or hand steel trowel followed by soft hair broom to

obtain light texture or “sidewalk” finish.
4. The concrete does not contain voids or gaps, or “honey-comb” surfaces.
5. Ensure that Work done by other trades is complete and ready for the systems to be

installed.
6. Notify Owner’s Representative in writing of conditions which may adversely affect the

system installation or performance. Do not proceed with installation until these conditions
have been corrected and reviewed by the Owner’s Representative.

7. Verify compatibility with and suitability of substrates.
8. Application of systems indicates acceptance of surfaces and conditions by Installer.

B. Verify that substrates will drain properly and are sloped to drain a minimum of 1/4 inch per foot,
or as indicated on drawings, whichever is greater.

C. Protect adjacent surfaces and landscaping against damage or soiling.

D. Preparation: Follow recommendations of coating materials manufacturer.

E. Remove paint, oils, rust, and other contaminants from exposed metal; and prime.
1. Cleaning: Surfaces contaminated with oil or grease shall be vigorously scrubbed with a

power broom and a strong non-sudsing detergent. Thoroughly wash, clean, and dry.
Areas where oil or other contaminants penetrate deep into the concrete may require
removal by mechanical methods. Cleaning extent shall include the adjacent areas of the
existing coating that will be covered with the new coating system.

F. Blow substrate clean using compressed air to remove any remaining loose debris.

G. Pretreat structural cracks and cold joints in substrate.

H. Cover penetrations to prevent entry of coating material.

I. Mask off adjoining surfaces not to receive coating.

J. Apply a test patch of membrane to each type of substrate, to check adhesion and as a final
check to determine if substrate has been properly cleaned. Submit results of adhesion test in a
report to Architect and Owner.

K. Prior to starting work, and following periods of rain fall, perform testing to confirm the concrete
substrate is suitable for installation, following ASTM D4263 – Standard Testing Method for
Indicating Moisture in Concrete by the Plastic Sheet Method.

3.02 PREPARATION

A. Cracks and Cold Joints:
1. Visible hairline cracks (up to 1/16-inch in width) in concrete and cold joints shall be

cleaned, primed as required and treated with liquid flashing a minimum distance of 2-inch
on each side of crack to yield a total thickness of 30 dry mils.

2. Large cracks (over 1/16-inch in width) shall be routed and sealed with sealant. Sealant
shall be applied to inside area of crack only, not applied to deck surface. Detail sealed
cracks with liquid flashing a distance of 2-inch on each side of crack to yield a total
thickness of 30 dry mils.

B. Control Joints: Seal secondary control joints with sealant. Sealant shall be applied to inside
area of joint only, not applied to deck surface. Detail sealed joints with liquid flashing a distance
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of 2-inch on each side of joint to yield a total thickness of 30 dry mils.

3.03 MIXING

A. Mix the coating materials according to the manufacturer's recommendations, to a homogenous
consistency. Thoroughly disperse any coating solids that may have settled to the bottom of the
container.

B. Do not thin coating materials.

C. Ensure uniform color of coating materials between batches.

3.04 APPLICATION

A. Install traffic coating in accordance with manufacturer’s printed instructions, except as modified
below.

B. Allow all materials to properly dry / cure between subsequent applications of the various
materials, as specified by the manufacturer.

C. Primer: Apply epoxy primer to all concrete surfaces in strict accordance with procedures
outlined by the manufacturer. Within 24 hours of application of primer,  base coat must be
applied. If base coat cannot be applied within 24 hours, re-prime.

D. Base Coat: Apply elastomeric coating material to deck surfaces to yield an average 20 dry mils
in strict accordance with procedures outlined by the manufacturer. Extend base coat over
cracks and control joints which have received treatment.

E. Wearing Surface Coat: Apply elastomeric coating material to yield an average of 8 dry mils and
immediately broadcast aggregate, evenly distributed, into wet material to the point of refusal.
When dry, remove excess aggregate.

F. Double-Texturing: After the coat to receive aggregate (the first wearing surface coat) has dried
and loose aggregate has been removed, apply elastomeric coating material to yield an average
of 12 dry mils and immediately broadcast additional aggregate into wet material to the point of
refusal.

G. Finish Coat: When dry, remove excess aggregate and recoat surface with elastomeric coating
material to yield an average of 12 dry mils. Double-textured areas will yield an average of 52
dry mils, exclusive of aggregate.

3.05 POND TEST

A. Coordinate Pond test with Owner’s Representative after complete installation of coating
system.

B. Pond test each area by applying water upon the surface of the deck in all areas, including base
flashing.

C. Observe the decks for ponding for a period of 48 hours.

D. If ponding occurs, make repairs as directed by the manufacturer, and re-test.

3.06 FIELD QUALITY CONTROL

A. The Owner’s Representative will perform inspections and prepare test reports to confirm the
Work conforms to the project requirements.

B. Remove and replace system components where the test results or inspections indicate that
system(s) does not comply with specified requirements.

C. Additional testing and inspecting, at Contractor’s expense, shall be performed to determine
compliance of replaced or additional work with specified requirements.

3.07 CLEANING AND PROTECTION

A. Promptly remove all unused materials from the site, and clean wall systems, roofs, windows,
door frames, and other surfaces adjacent to Work area.

B. Remove temporary coverings and protection.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 1816 - 6
VEHICULAR TRAFFIC

COATING

C. Provide protection and maintain conditions in manner acceptable to the Installer and material
manufacturer to ensure that the systems are not damaged at time of Substantial Completion.

END OF SECTION
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SECTION 07 2100.01
THERMAL INSULATION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Perimeter insulation at slabs-on-grade.
2. Concealed building insulation.

B. Related Sections include the following:
1. Division 09 Section Acoustic Insulation for sound attenuation insulation.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of building insulation through one source from a single
manufacturer.

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-
response characteristics indicated, as determined by testing identical products per test method
indicated below by UL or another testing and inspecting agency acceptable to authorities
having jurisdiction.  Identify materials with appropriate markings of applicable testing and
inspecting agency.
1. Surface-Burning Characteristics:  ASTM E 84.
2. Fire-Resistance Ratings:  ASTM E 119.
3. Combustion Characteristics:  ASTM E 136.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by moisture, soiling,
and other sources.  Store inside and in a dry location.  Comply with manufacturer's written
instructions for handling, storing, and protecting during installation.

B. Protect plastic insulation as follows:
1. Do not expose to sunlight, except to extent necessary for period of installation and

concealment.
2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project

site before installation time.
3. Complete installation and concealment of plastic materials as rapidly as possible in each

area of construction.

PART 2  PRODUCTS

2.01 CELLULAR-GLASS INSULATION

A. Manufacturer:  Johns Manville.

B. Cellular-Glass Insulation:
1. R-21 kraft faced at exterior walls - install with kraft face to interior of building.

2.02 FOAM-PLASTIC BOARD INSULATION

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and density indicated below, with
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:
1. Type VI, 1.80 lb/cu. ft., R-5 per inch.

2.03 AUXILIARY INSULATING MATERIALS

A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation
manufacturers for sealing joints and penetrations in vapor-retarder facings.
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B. Eave Ventilation Troughs:  Preformed, rigid fiberboard or plastic sheets designed and sized to
fit between roof framing members and to provide cross ventilation between insulated attic
spaces and vented eaves.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements of
Sections in which substrates and related work are specified and for other conditions affecting
performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean substrates of substances harmful to insulation or vapor retarders, including removing
projections capable of puncturing vapor retarders or of interfering with insulation attachment.

3.03 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at
any time to ice, rain, and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit
tightly around obstructions and fill voids with insulation.  Remove projections that interfere with
placement.

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, coordinate
location of piping to ensure that it is placed on warm side of insulation and insulation
encapsulates piping.

E. For preformed insulating units, provide sizes to fit applications indicated and selected from
manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units
to produce thickness indicated unless multiple layers are otherwise shown or required to make
up total thickness.

3.04 INSTALLATION OF SLAB EDGE INSULATION

A. Install vertically inside formwork as indicated in the drawings.  Stagger end joints and tightly
abut insulation units.

B. Protect insulation from damage during concrete work.

3.05 INSTALLATION OF CAVITY-WALL INSULATION

A. Install units of cellular-glass insulation with closely fitting joints using method indicated by
manufacturer.

3.06 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse,
and other causes.  Provide temporary coverings or enclosures where insulation is subject to
abuse and cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION 072100
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation for continuous insulation if shown.

B. Batt insulation  and vapor retarder  in exterior wall, ceiling, roof, and floor  construction.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

1.02 REFERENCE STANDARDS

A. ASTM C240 - Standard Test Methods of Testing Cellular Glass Insulation Block; 2016.

B. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2016a.

C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2020.

1.03 SUBMITTALS

A. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

B. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

C. Manufacturer's Installation Instructions:  Include information on special environmental
conditions required for installation and installation techniques.

1.04 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation in Metal Framed Walls:  Batt insulation with integral vapor retarder.

B. Insulation in Wood Framed Walls:  Batt insulation with integral  vapor retarder.

C. Insulation in Wood Framed Ceiling Structure:  Batt insulation with no vapor retarder.

2.02 BATT INSULATION MATERIALS

A. Where batt insulation is indicated, either glass fiber or mineral fiber batt insulation may be used,
as indicated on drawings.

B. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Formaldehyde Content:  Zero.

C. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with
ASTM E84.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Provide Kraft facing toward inside of the building.

2.03 ACCESSORIES

A. As required by manufacturers for product provided.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 2100 - 2 Thermal Insulation

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BATT INSTALLATION

A. Install insulation and vapor retarder in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

E. Install with factory applied vapor retarder membrane facing warm side of building spaces.  Lap
ends and side flanges of membrane over framing members.

F. Staple or nail facing flanges in place at maximum 6 inches on center.

G. Tape seal butt ends, lapped flanges, and tears or cuts in membrane.

3.03 FIELD QUALITY CONTROL

3.04 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
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SECTION 07 2110
ACOUSTIC INSULATION

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Glass fiber acoustical insulation for interior partitions.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

1.03 QUALITY ASSURANCE

A. Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to moisture,
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's
written instructions for handling, storing, and protecting during installation.

PART 2  PRODUCTS

2.01 SOUND ATTENUATION BATTS

A. Type: Unfaced glass fiber acoustical insulation complying with ASTM C 665, Type I.

B. Size: as indicated on the drawings or largest practical size x width of partition stud.

C. Surface Burning Characteristics, when tested in accordance with ASTM E 84:
1. Maximum flame spread: 10
2. Maximum smoke developed: 10

D. Combustion Characteristics - passes ASTM E 136.

E. Fire Resistance Ratings:  passes ASTM E 119 as part of a complete fire tested wall assembly.

F. Sound Transmission Class:  STC 45

G. Dimensional Stability:  Linear Shrinkage less than 0.1%

2.02 EXECUTION

2.03 PREPARATION

A. Clean substrates of substances that are harmful to insulation or vapor retarders, including
removing projections capable of puncturing vapor retarders, or that interfere with insulation
attachment.

2.04 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
applications indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to
ice, rain, or snow at any time.

C. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions
and fill voids with insulation. Remove projections that interfere with placement.

D. Provide sizes to fit applications indicated and selected from manufacturer's standard
thicknesses, widths, and lengths. Apply single layer of insulation units to produce thickness
indicated unless multiple layers are otherwise shown or required to make up total thickness.

2.05 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written
instructions. If no specific method is indicated, bond units to substrate with adhesive or use
mechanical anchorage to provide permanent placement and support of units.
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B. Glass-Fiber Blanket Acoustical Insulation: Install in cavities formed by framing members
according to the following requirements:
1. Use insulation widths and lengths that fill the cavities formed by framing members. If more

than one length is required to fill the cavities, provide lengths that will produce a snug fit
between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

C. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:
1. Loose-Fill Insulation: Compact to approximately 40 percent of normal maximum volume

equaling a density of approximately 2.5 lb/cu. ft..
2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

2.06 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse,
and other causes. Provide temporary coverings or enclosures where insulation is subject to
abuse and cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION 072100
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SECTION 07 2126
BLOWN INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Ceiling and Attic:  Blown insulation pneumatically placed into joist spaces through access
holes.

1.02 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

B. ASTM C739 - Standard Specification for Cellulosic Fiber Loose-Fill Thermal Insulation; 2017.

C. ASTM C764 - Standard Specification for Mineral Fiber Loose-Fill Thermal Insulation; 2019.

D. ASTM C1015 - Standard Practice for Installation of Cellulosic and Mineral Fiber Loose-Fill
Thermal Insulation; 2017.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and limitations.

C. Certificates:  Certify that products of this section meet or exceed specified requirements.

PART 2  PRODUCTS

2.01 MATERIALS

A. Applications:  Provide blown insulation in attic and ceiling  as indicated on drawings.

2.02 ACCESSORIES

A. Roof Ventilation Baffles:  Prefabricated ventilation channels for placement under roof sheathing
with baffles to prevent wind-washing.
1. Material:  Polyvinyl chloride (PVC).
2. Roof Joist/Truss Spacing:  16 inch on center, nominal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate and adjacent materials are dry and ready to receive insulation.

B. Verify that light fixtures have thermal cut-out device to restrict over-heating in soffit or ceiling
spaces.

C. Verify spaces are unobstructed to allow for proper placement of insulation.

3.02 INSTALLATION

A. Install insulation and ventilation baffle in accordance with ASTM C1015 and manufacturer's
instructions.

B. Completely fill intended spaces leaving no gaps or voids.

3.03 CLEANING

A. Remove loose insulation residue.

END OF SECTION
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SECTION 07 2129
SPRAYED INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cellulosic  insulation applied to underside of structure and placed in walls .

1.02 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

B. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.

C. ASTM C739 - Standard Specification for Cellulosic Fiber Loose-Fill Thermal Insulation; 2017.

D. ITS (DIR) - Directory of Listed Products; current edition.

E. UL (DIR) - Online Certifications Directory; Current Edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on materials, describing insulation properties.

C. Certificates:  Certify that products of this section meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

E. Manufacturer's Qualification Statement.

1.04 QUALITY ASSURANCE

A. Products Specified by Flammability Criteria:  Listed and classified by ITS (DIR), UL (DIR), or
authorities having jurisdiction (AHJ).

1.05 FIELD CONDITIONS

A. Maintain acceptable ambient and substrate surface temperatures prior to, during, and after
installation of primer and insulation materials and overcoat.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Cellulosic Fiber Sprayed Insulation:
1. GreenFiber :  www.greenfiber.com/#sle.
2. International Cellulose Corp :  www.spray-on.com/#sle.
3. ThermoCon, Inc :  www.thermocon.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Cellulosic Fiber Insulation:  ASTM C739; treated cellulosic fiber , Color as selected by Architect .
1. Thermal Resistance ( R-value ):  5.3 , at 1 inch  thick when tested in accordance with ASTM

C177 at 75 degrees F  temperature

B. Provide blown insulation in accordance with requirements of Section 01 6116 - Volatile Organic
Compound (VOC) Content Restrictions.

C. Thermal Resistance [R-value]:  Provided minimum values in accordance with applicable edition
of ASHRAE Std 90.1 I-P for envelope requirements of building location and climate zone.

2.03 ACCESSORIES

A. Primer:  As required by insulation manufacturer.

B. Surface Sealer:  Clear, latex based for placement over insulation.
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C. Insulation Stop:  Plastic, profiled and sized to suit rafter spacing and wall/sloped roof
configuration.

D. Roof Ventilation Baffles:  Prefabricated ventilation channels for placement under roof sheathing
with baffles to prevent wind-washing.
1. Material:  Polyvinyl chloride (PVC).
2. Roof Joist/Truss Spacing:  16 inch on center, nominal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are clean, dry, and free of matter that may inhibit adhesion.

B. Verify that ceiling hangers and supporting clips have been are installed correctly.

C. Verify other work on and within spaces to be insulated is complete prior to application.

3.02 PREPARATION

A. Mask and protect adjacent surfaces from overspray or damage.

B. Apply primer in accordance with manufacturer's instructions.

3.03 INSTALLATION

A. Install sprayed insulation in accordance with manufacturer's instructions.

B. Install sprayed insulation to a uniform monolithic density without voids.

C. Tamp wet sprayed insulation surface to improve adhesion and to achieve a smooth surface.

3.04 FIELD QUALITY CONTROL

A. Independent agency field inspection will be provided under provisions of Section 01 4000 -
Quality Requirements.

B. Inspection will include verification of sprayed insulation and surface sealer thickness and
density.

3.05 PROTECTION

A. Do not permit subsequent construction work to disturb applied sprayed insulation.

END OF SECTION
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SECTION 07 2419 
EXTERIOR INSULATION AND FINISH SYSTEM WITH MOISTURE DRAINAGE 

 

PART 1 GENERAL 
 
1.07 SUMMARY 
 
A. Section Includes: 
 

1. Exterior Insulation and Finish System (EIFS) with Moisture Drainage adhered over a fluid applied air 
and water-resistive barrier coating. 

 
B. Related Requirements: 

 
1. 03 30 00 Cast-in-place Concrete 
2. 03 40 00 Precast Concrete 
3. 04 20 00 Unit Masonry 
4. 05 40 00 Cold-formed Metal Framing 
5. 06 11 00 Wood Framing 
6. 06 16 00 Sheathing 
7. 07 25 00 Weather-Resistive Barriers 
8. 07 26 13 Above-grade Vapor Retarders 
9. 07 27 26 Fluid-applied Air Barriers 
10. 07 62 00 Sheet Metal Flashing and Trim 
11. 07 90 00 Joint Protection 
12. 08 40 00 Entrances, Store Fronts, and Curtain Walls 
13. 08 50 00 Windows 

 
1.02 REFERENCES 

 
A. Reference Standards: 
 

1. ASTM Standards: 
 

a. ASTM B 117  Standard Practice for Operating Salt Spray (Fog) Apparatus 
b. ASTM C 67  Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile 
c. ASTM C 150  Standard Specification for Portland Cement 
d. ASTM C 297  Standard Test Method for Flatwise Tensile Strength of Sandwich Constructions 
e. ASTM C 1063 Standard Specification for Installation of Lathing and Furring to Receive Interior 

and Exterior Portland Cement Plaster. 
f. ASTM C 1177  Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing 
g. ASTM C 1396  Standard Specification for Gypsum Board 
h. ASTM C 1397 Standard Practice for Application of Class PB Exterior Insulation and Finish 

System (EIFS) and EIFS with Drainage 
i. ASTM D 968  Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling 

Abrasive 
j. ASTM D 1784 Standard Specification for Rigid PVC and CPVC Compounds 
k. ASTM D 1970  Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet 

Materials Used as Steep Roofing Underlayment for Ice Dam Protection 
l. ASTM D 2247 Standard Practice for Testing Water Resistance of Coatings in 100% Relative 

Humidity 
m. ASTM D 2898  Standard Test Method for Accelerated Weathering of Fire-Retardant-Treated 

Wood for Fire Testing 
n. ASTM D 3273  Standard Test Method for Resistance to Growth of Mold on the Surface of 

Interior Coatings in an Environmental Chamber 
o. ASTM D 4060  Standard Test Method for Abrasion Resistance of Organic Coatings by the 

Taber Abraser 
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p. ASTM E72 Standard Methods of Conducting Strength Tests Of Panels For Building 
Construction 

q. ASTM E 84  Standard Test Method for Surface Burning Characteristics of Building Materials 
r. ASTM E 96  Standard Test Methods for Water Vapor Transmission of Materials 
s. ASTM E 119  Standard Method for Fire Tests of Building Construction and Materials 
t. ASTM E 283  Standard Test Method for Determining Rate of Air Leakage Through Exterior 

Windows, Curtain Walls and Doors Under Specified Pressure Differences 
Across the Specimen 

u. ASTM E 330  Test Method for Structural Performance of Exterior Windows, Doors and 
Curtain Walls by Uniform Static Air Pressure Difference 

v. ASTM E 331  Test Method for Water Penetration of Exterior Windows, Skylights, Doors and 
Curtain Walls by Uniform Static Air Pressure Difference 

w. ASTM E1233 Standard Test Method for Structural Performance of Exterior Windows, Doors, 
Skylights, and Curtain Walls by Cyclic Air Pressure Differential 

x. ASTM E 2098 Test Method for Determining the Tensile Breaking Strength of Glass Fiber 
Reinforcing Mesh for use in Class PB Exterior Insulation and Finish Systems 
(EIFS), after Exposure to Sodium Hydroxide Solution 

y. ASTM E 2134  Test Method for Evaluating the Tensile-Adhesion Performance of Exterior 
Insulation and Finish Systems (EIFS) 

z. ASTM E 2178  Standard Test Method for Air Permeance of Building Materials 
aa. ASTM E 2273  Test Method for Determining the Drainage Efficiency of Exterior Insulation and 

Finish Systems (EIFS) Clad Wall Assemblies 
bb. ASTM E 2357  Standard Test Method for Determining Air Leakage of Air Barrier Assemblies 
cc. ASTM E 2430  Standard Specification for Expanded Polystyrene (EPS) Thermal Insulation 

Boards for use in Exterior Insulation and Finish Systems (EIFS) 
dd. ASTM E 2485  Standard Test Method for Freeze-Thaw Resistance of Exterior Insulation and 

Finish Systems (EIFS) and Water-Resistive Barrier Coatings 
ee. ASTM E 2486  Standard Test Method for Impact Resistance of Class PB and PI Exterior 

Insulation and Finish Systems (EIFS) 
ff. ASTM E 2568 Standard Specification for PB Exterior Insulation and Finish Systems 
gg. ASTM E 2570 Standard Test Method for Evaluating Water-Resistive Barrier (WRB) Coatings 

Used Under Exterior Insulation and Finish Systems (EIFS) or EIFS with 
Drainage 

hh. ASTM G 154 Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure 
of Nonmetallic Materials 

ii. ASTM G 155  Standard Practice for Operating-Xenon Arc Light Apparatus for Exposure of 
Nonmetallic Materials 

 
2. National Fire Protection Association (NFPA) Standards: 

 
a. NFPA 268 Standard Test Method for Determining Ignitability of Exterior Wall Assemblies 

Using a Radiant Heat Source 
b. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of 

Exterior Non-Load Bearing Wall Assemblies Containing Combustible 
Components 

 
1.03 ADMINISTRATIVE REQUIREMENTS 
 
A. Pre-Installation Meetings 

 
1. Pre-Installation Meeting:  Coordinate with the General Contractor for a pre-installation meeting 

regarding EIFS cladding installation and integration with all related envelope components.  
Representatives of the EIFS installer, EIFS manufacturer, General Contractor and related envelope 
components contractors shall participate, and review intended detailing integrations, installation 
sequencing and responsibilities to assure for complete air and water tight high performance insulated 
building envelope walls. 
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B. Sequencing:  Coordinate Sequencing items with Pre-Installation Meeting. 
 

1. Coordinate for jobsite grading (by others) prior to installation of Exterior Insulation and Finish System 
with Moisture Drainage so that the system may be terminated at 8 in above grade, as required by code 
or as determined necessary to properly address termination conditions. 

 
2. Coordinate installation of wall to foundation waterproofing, wall to roofing membrane, windows, doors, 

and other penetrations of the exterior walls to provide a continuous air and water-resistive barrier. 
 
3. Provide protection of rough openings before installing windows, doors, and other penetrations of the 

exterior walls. 
 
4. Provide transition flashing for nail flange type window frames and tie-in to air / water-resistive barrier to 

provide a continuous barrier.  Do not apply flashings at sill flange. 
 

5. Coordinate installation of non-nail flange type window and door frames for transition detailing and 
flashings (by others) and their integration and tie-in to air / water-resistive barrier to provide a continuous 
barrier. 

 
6. Coordinate installation of sill pan flashings with end and side dams (by others) and provide for their 

integration tie-in to air / water-resistive barrier to provide a continuous barrier in advance of window 
installation. 
 

7. Coordinate installation of window and door head flashings (by others) and provide for their integration 
tie-in to air / water-resistive barrier to provide a continuous barrier immediately after windows and doors 
are installed. 

 
8. Coordinate installation of diverter flashings (by others) and provide for their integration tie-in to air / 

water-resistive barrier to provide a continuous barrier immediately after flashings are installed. 
 
9. Coordinate installation of copings and sealants (by others) immediately after installation of the Exterior 

Insulation and Finish System with Moisture Drainage and when EIFS materials are dry. 
 
10. Coordinate attachment penetrations for all wall mounted components (by others) through Exterior 

Insulation and Finish System with Moisture Drainage to structural support and provide water-tight seals 
at penetrations in accordance with EIFS manufacturer’s recommended detailing. 
 

1.04 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS 
 
A. Submit product data as required by Section 01 33 00, Administrative Requirements. 

 
B. Submit two (2) samples of the Exterior Insulation and Finish System with Moisture Drainage for each finish, 

texture, and color to be used on the project.  Use the same tools and techniques proposed for the actual 
installation.  Make the samples of sufficient size to accurately represent each color and texture being utilized 
on the project. 
 

C. Submit a current copy of the manufacturer’s Trained Contractor Certificate for the system and finish 
specified. 

 
D. Submit Owner/Architect-requested test results verifying the performance of the Exterior Insulation and 

Finish System with Moisture Drainage.   
 

E. Submit a copy of the manufacturer’s specifications, installation details and application instructions. 
 
1.05 CLOSEOUT SUBMITTALS 
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A. Submit a copy of the manufacturer’s recommended maintenance and repair manual. 
 
B. Submit a copy of the Exterior Insulation and Finish System with Moisture Drainage manufacturer’s specified 

warranty. 
 
1.06 QUALITY ASSURANCE 
 
A. Manufacturer’s Qualifications: 

 
1. A member in good standing of the EIFS Industry Members Association (EIMA) for a minimum of five (5) 

years. 
 
2. Manufacture Exterior Insulation and Finish System with Moisture Drainage materials at a facility covered 

by a current ISO 9001:2008 and ISO 14001:2004 certification.  Certification of the facility is done by a 
registrar accredited by the American National Standards Institute, Registrar Accreditation Board (ANSI-
RAB). 

 
B. Contractor Qualifications: 

 
1. Knowledgeable in the proper installation of the Exterior Insulation and Finish System with Moisture 

Drainage. 
 

2. Possess a current Training and Listing Certificate issued by the EIFS Manufacturer and for the specific 
EIFS system and/or specialty finish as specified herein. 
 

3. Successfully complete a minimum of three (3) projects of similar scope and scale to the specified 
project. 

 
C  Insulation Board Manufacturer Qualifications:  
 

1. Listed by and capable of producing the Expanded Polystyrene (EPS) in accordance with the current 
EIFS Manufacturer’s Specification for Insulation Board. 
 

2. Subscribe to the EIFS Manufacturer’s Third-Party Certification and Quality Assurance Program. 
 

3. Supplied through the EIFS Manufacturer’s authorized distribution network. 
 
F. Mock-Up: 

 
1. Provide the owner/architect with a mock-up for approval. 

 
a. Of suitable size as required to accurately represent the products being installed, as well as each 

color and texture to be utilized on the project. Coordinate for size and location during Pre-
Installation Meeting. 

b. Prepared with the same products, tools, equipment and techniques required for the actual 
applications.  Use finish from the same batch that is being used on the project. 

c. Available and maintained at the jobsite. 
 
G. Regulatory Requirements: 

 
1. Separate the EPS insulation board from the interior of the building by a minimum 15-minute thermal 

barrier. 
 
2. Comply with local building and energy codes for the use and maximum thickness of EPS insulation 

board. 
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H. Inspections: 
 
1. Cooperate with independent, third-party inspectors when required by code or by contract documents. 

 
1.07 DELIVERY, STORAGE AND HANDLING 
 

1. Deliver all Exterior Insulation and Finish System with Moisture Drainage components and materials to 
the job site in the original, unopened packages with labels intact.  

 
2. Inspect all Exterior Insulation and Finish System with Moisture Drainage components and materials 

upon arrival for physical damage, freezing or overheating. Do not use questionable materials.  
 
3. Store all Exterior Insulation and Finish System with Moisture Drainage components and materials at 

the jobsite in a cool, dry location, out of direct sunlight, protected from weather and other sources of 
damage. Maintain minimum and maximum storage temperature as stated in the product data sheets 
or specifications for the materials selected.  

 
4. Protect all products from inclement weather and direct sunlight.  

 
1.08 SITE CONDITIONS  

 
A. Ambient Conditions  
 

1. Do not apply wet materials during inclement weather unless appropriate protection is provided. Protect 
materials from inclement weather until they are completely dry. 

 
2. Verify the minimum air and application surface temperatures at the time of application as stated in the 

product data sheets or specifications for the materials selected.  
 
3. Maintain these temperatures with adequate air ventilation and circulation for a minimum of 24 hours 

(or as additionally required for specialty products) thereafter, or until the products are completely dry.  
 

1.09 WARRANTY 
 
A. Manufacturers’ Limited EIF System Warranty 
 

1. Manufacturer shall offer a limited material defect and labor to repair or replace defective material 
warranty stating the Products will be free from manufacturing defect and will perform as warranted in the 
manner specified for the stated term measured from the Date of Project Substantial Completion.   
a. A pre-construction meeting, including representatives of the Manufacturer, the Applicator, the 

Owner, and the Consultant (if applicable), shall be required prior to installation of the Products. 
b. The term of this warranty may be extended for an additional 2 years with involvement on the project 

of a Manufacturer-approved, third-party consultant (“Consultant”) engaged by the Owner or its 
authorized representative, at the Owner’s sole expense. Inspection reports generated by the 
Consultant shall be made available to the Manufacturer and the Owner. 

c. The warranty is available upon written request.   
 

2. The EIF system warranty shall additionally include the following for the term of the warranty or as 
specifically noted hereunder. 

 
a. The EIF system warranty term shall be 10 years. 
b. The EIF system will remain in a watertight condition when the EIFS is used in conjunction with 

approved Company Joinery and Sealants.  
c. The EIF system will drain incidental moisture between the air/water-resistive barrier and the 

insulation board. 
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1) Remedy includes repair or replacement of any sheathing or framing member that is damaged as 
a result of the EIF system failing to drain incidental moisture between the secondary weather 
barrier and the insulation board. 

d. Finish will be UV fade resistant for 10 years, except for specially produced colors. 
1) Specially produced colors will be UV fade resistant for 5 years when high-performance colorants 

are used to formulate. 
e. The EIFS shall be eligible to receive a renewal of the original warranty if the Owner satisfactorily 

completes the specific renovation requirements published by the Manufacturer. 
 
B. Installer Warranty 

1. EIF system Installer shall provide a separate minimum 1-year warranty for all workmanship related to 
the proper installation and drainage performance of the EIFS application.  Manufacturer shall not be 
responsible for workmanship associated with the installation of Exterior Insulation and Finish System 
with Moisture Drainage. 

 
PART 2 - PRODUCTS 
 
2.01 EIFS SYSTEM / MANUFACTURER 

 
A. EIFS System Basis of Design:  Outsulation® Plus MD Exterior Insulation and Finish System (EIFS) with 

Moisture Drainage as manufactured by Dryvit Systems, Inc., One Energy Way, West Warwick, RI 02893, 
800-556-7752, www.dryvit.com. 

 
B. Substitution Limitations: 
 

1. All components of the Outsulation® Plus MD System® including EPS Insulation Board shall be supplied 
or obtained from Dryvit Systems, Inc. or its authorized distributors.  Substitutions or additions of 
materials manufactured or supplied by others will void the system warranty. 

2. Alternate EIFS manufacturers must demonstrate equivalency for all elements of EIFS system such as 
but not limited to: 

a. Material components;  
b. Standard and specialty finishes;  
c. Color and texture matching; and, 
d. Warranty criteria as specified herein. 

3. Submit alternate EIFS manufacturer’s complete data highlighting equivalency for review through 
Substitution Requirements as defined in Division 1. 

 
2.02 DESCRIPTION 
 
A. System Description: 
 

1. Dryvit Outsulation Plus MD System is an Exterior Insulation and Finish System (EIFS) with Moisture 
Drainage; consisting of: 

 
a. A fluid-applied air/water-resistive barrier coating 
b. Adhesive – installed in vertical notched trowel ribbons to facilitate egress of incidental moisture 
c. Expanded Polystyrene (EPS) insulation board 
d. Base Coat 
e. Reinforcing Mesh 
f. Finish Coat 

 
B. Materials: 

 
1. Fluid-Applied Air and Water-Resistive Barrier: 

 
a. Permeable: 

http://www.dryvit.com/
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1) Dryvit Backstop® NT: A standard thin film vapor permeable, flexible, polymer-based non-
cementitious water-resistive and air barrier coating available in Texture, Smooth, and spray 
versions.  Backstop NT can be exposed for up to 6 months during the construction process.  
Backstop NT Texture is additionally used for treatment of sheathing board joints, inside / outside 
corners and spotting of fastener heads. 

2) Tremco ExoAir 230:   A thick film synthetic, permeable, elastomeric air/water-resistive 
membrane barrier designed to be roller or spray applied.  ExoAir 230 can be exposed for up to 
12 months during the construction process.  ExoAir is specialty formulated for design options 
requiring assembles that have been evaluated for NFPA 285.  Consult with membrane barrier 
manufacturer for more information. 

 
b. Non-Permeable – Vapor Retarder / Barrier: 

1) Dryvit Backstop® NT-VB (Vapor Barrier): A Class 1 vapor retarder, available in trowel and spray 
versions.   

 
2. Accessory Materials for Fluid Applied Air and Water-Resistive Barrier: 
 

a. Provide compatible accessory materials as required by project conditions for substrate, rough 
opening and penetration preparation, bridge expansion joints in substrate, material transitions and 
flashing integration to produce a complete air and water-resistant assembly.  
1) Dryvit Grid Tape™: An open weave fiberglass mesh tape with pressure sensitive adhesive.  

Used in combination with Backstop NT Texture for treating sheathing board joints and inside / 
outside corners and preparing rough openings and penetrations.  Backstop NT Texture is used 
alone for spotting fastener heads. 

2) Dryvit AquaFlash®:  Fluid-applied, water-based polymer transition membrane.  Used in 
preparing rough openings and penetrations, bridging expansion joints in substrate, material 
transitions  and flashing integration. 

i. Dryvit AquaFlash Mesh and Corners:  Polyester reinforcing mesh for use with 
AquaFlash. 

3) Dryvit Backstop Flash and Fill:  A flexible, waterproof, low temperature gun applied material.  
Used in substrate preparation, treating sheathing board joints, inside/outside corners and 
fastener heads, preparing rough openings and penetrations, bridging expansion joints in 
substrate material transitions and flashing integration.  Surface and ambient temperatures for 
application of Backstop Flash & Fill shall be between 32 °F (0 °C) and 110 °F (43 °C) for proper 
curing and drying of the material.  Note:  Dryvit Backstop Flash and Fill may only be used 
with Dryvit Backstop NT air/water-resistive barrier. 

 
4) Tremco Dymonic 100:  A high-performance, high-movement, single-component, medium-

modulus, low-VOC, UV-stable, non-sag, gun applied polyurethane sealant.   Used in substrate 
preparation, treating sheathing board joints and inside/outside corners and fastener heads, 
preparing rough openings and penetrations, bridging expansion joints in substrate, material 
transitions and flashing integration. 

5) Tremco ExoAir 110AT:  A 22-mil composite impermeable membrane that is comprised of 16 
mils of butyl and 6 mills of HDPP facer.  Used in limited applications as a membrane flashing 
that will not interfere with the adhesive application of EIFS. 

 
2. Flashing:  
 

a. AquaFlash®:  Fluid-applied, water-based polymer transition membrane. 
b. AquaFlash Mesh:  Polyester reinforcing mesh for use with AquaFlash. 
c. Dryvit Flashing Tape™:  Rubberized asphalt adhesive membrane.  
d. Dryvit Flashing Tape Surface Conditioner™:  Water-based surface conditioner and adhesion 

promoter for use with Flashing Tape. 
 
3. Drainage Components: 
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a. Dryvit Drainage Strip™: A corrugated plastic strip for use at horizontal weep termination Drainage 
Strip is not required where pre-base coated starter boards are integrated. 

b. Dryvit AP Adhesive™:  Urethane-based adhesive used to attach Dryvit Drainage Strip to substrate 
surface. 

 
4. Adhesives:   

 
a. Liquid polymer-based adhesive field mixed with Portland cement. 

1) Dryvit Primus® or Dryvit Genesis® 
b. Ready mixed dry blend cementitious, copolymer-based adhesive field mixed with water. 

1) Dryvit Primus® DM or Dryvit Genesis® DM 
 

5. Insulation Board: 
 

a. Expanded Polystyrene (EPS):  Minimum thickness shall be 25 mm (1.5 in); or, as required to 
comply with local energy codes and wall assembly design; or, as shown on contract drawings and 
meeting Dryvit Specification DS131 and ASTM E 2430. 

b. The insulation board shall be manufactured by a board supplier listed by Dryvit Systems, Inc. 
c. The insulation board shall be supplied through the EIFS Manufacturer’s authorized distributor. 
 

6. Pre-Coated Insulation Starter Boards and Shapes: 
a. Machine Coated Starter Boards and Shapes:  Shall be produced with materials approved by Dryvit 

Systems, Inc. and be supplied by a fabricator approved by Dryvit Systems, Inc. 
b. Non-Machine Coated Starter Boards and Shapes:  Shall be produced with materials approved by 

Dryvit Systems, Inc. 
 

7. Base Coat: 
 

a. Liquid polymer-based adhesive field mixed with Portland cement. 
1) Dryvit Primus® or Dryvit Genesis® 

b. Ready mixed dry blend cementitious, copolymer-based adhesive field mixed with water. 
1) Dryvit Primus® DM or Dryvit Genesis® DM 

 
8. Reinforcing Mesh: 
 

a. A balanced open-weave, glass fiber fabric treated for compatibility with other system materials. 
1) Dryvit Standard, Standard Plus, Intermediate, Panzer 15, Panzer 20, Detail and Corner Mesh or 

combinations thereof as specified herein to achieve required impact resistance and proper 
installation. 

b. Provide for Ultra-High Impact Mesh Assembly with 4.3 oz. mesh installed over Panzer 20.0 oz. 
mesh for all EIFS areas within 8’-0” of grade or where high impact or abuse is anticipated.      

c. Mesh shall be colored blue for product identification bearing the Dryvit logo. 
 

9. Finish Coat: 
 

a. Hydrophobic (HDP™) Finishes: 100% water-based acrylic polymer finish with integral color and 
texture; formulated with Hydrophobic Water-Repellant (HDP) performance chemistry. 
1) Standard Texture:  Select from EIFS Manufacturer’s Standard textures. 

i. Dryvit Quarzputz® HDP, Sandpebble® HDP, Sandpebble Fine® HDP, Sandblast® HDP.   
2) Color:  Select from EIFS Manufacturer’s standard full range color offering.  Special colors 

available upon request. 
3) Colorant:  Provide High Performance Colorant. 

i. Dryvit StratoTone™.  
 

b. Jobsite-Mixed Materials: 
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c. Portland cement:  Verify is Type I or II, meeting ASTM C 150, white or gray in color, fresh and free 
of lumps. 

d. Water:  Verify is clean and free of foreign matter.  
 

C. Joint Sealants: 
 

1. Silicone Sealant:  
a. Tremco Spectrem 1: An ultra low modulus, high-performance, one-part, moisture-curing silicone joint 

sealant with physical properties making it an ideal sealant for sealing dynamic joints. 
b. Tremco Spectrem 3:  A general-purpose, low-modulus, high performance, one-part, neutral-cure, non-

staining, low dirt pickup, construction-grade silicone sealant. 
c. Tremco Spectrem 4-TS: A multi-component, neutral-curing, non-staining, low dirt pick up, low-modulus 

silicone sealant specially formulated for use in dynamically moving building joints.  Spectrem 4-TS offers 
color flexibility with the opportunity to tint the material on site. 
a. Coordination for custom sealant colors is required. 

d. Where deemed necessary, use TREMprime Silicone Porous Primer. 
e. See related specification section or consult with Tremco, Inc. for more information.  
 

2. Polyurethane Sealant:     
a. Tremco Dymonic FC:  A one component hybrid polyurethane sealant.  Where deemed necessary, use 

TREMprime Silicone Porous Primer for porous surfaces and TREMprime Silicone Metal Primer for metals 
or plastics.  Coordinate for primer use as indicated. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
A. Verification of Conditions: 
 

1. Verify access to electric power, clean water and a clean work area at the location where the Dryvit 
materials are to be applied. 

 
2. Verify that wall surface on which Exterior Insulation and Finish System with Moisture Drainage is to be 

installed on a EIFS Manufacturer-approved substrate: 
 

A. Verify the deflection of the substrate does not exceed 1/240 times the span.   
 
B. Verify substrate is flat within 6.4 mm (1/4 in) in a 1.2 m (4 ft) radius. 
 
C. Verify substrate is sound, dry, connections are tight; has no surface voids, projections, or other 

conditions that may interfere with the Exterior Insulation and Finish System with Moisture Drainage 
installation or performance. 
 

D. Verify the slope of inclined surfaces are not less than 6:12 (27 o), and the length of the slope does not 
exceed 305 mm (12 in). 

 
E. Verify metal roof flashings have been installed in accordance with Sheet Metal and Air Conditioning 

Contractors National Association (SMACNA) standards. 
 
F. Verify all rough openings are flashed in accordance with the Exterior Insulation and Finish System with 

Moisture Drainage manufacturer’s installation details, or as otherwise necessary to prevent water 
penetration. Verify chimneys, balconies and decks have been properly flashed as necessary to prevent 
water penetration. 

 
G. Verify windows and doors are installed and flashed per manufacturer's requirements and installation 

details. 
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H. Notify general contractor of all discrepancies prior to the installation of the Exterior Insulation and Finish 
System with Moisture Drainage. 

 
I. Verify that expansion joints are installed: 

 
a. Where expansion joints occur in the substrate system. 
b. Where building expansion joints occur. 
c. At floor lines in wood frame construction. 
d. At floor lines of non-wood framed buildings where significant movement is expected. 
e. Where the Exterior Insulation and Finish System with Moisture Drainage abuts dissimilar materials. 
f. Where the substrate type changes. 
g. In continuous elevations at intervals not exceeding 23 m (75 ft). 
h. Where significant structural movement occurs, such as changes in roof line, building shape or 

structural system. 
 

3.02 PREPARATION 
 
A. Protect the Exterior Insulation and Finish System with Moisture Drainage materials by permanent or 

temporary means from inclement weather and other sources of damage prior to, during, and following 
application until completely dry. 

 
B. Protect adjoining work and property during installation of the Exterior Insulation and Finish System with 

Moisture Drainage. 
 
C. Prepare the substrate to be free of foreign materials, such as oil, dust, dirt, form-release agents, 

efflorescence, paint, wax, water repellants, moisture, frost, and any other condition that may inhibit 
adhesion. 

 
3.03 INSTALLATION 
 
A. Install the system in accordance with ASTM C1397 and the Dryvit Outsulation Plus MD System Application 

Instructions DS 218. 
 
B. Apply base coat sufficient to fully embed the reinforcing mesh so that no mesh color can be seen.  The 

recommended method is to apply the base coat in two (2) passes. 
 

C. Apply sealant only to base coat treated with Dryvit Demandit or Color Prime coatings. 
 

D. Install high impact reinforcing mesh as specified at ground level, high traffic areas and other areas 
exposed to or susceptible to impact damage as designated on contract drawings. 

 
3.04 SITE QUALITY CONTROL 
 
A. Exterior Insulation and Finish System with Moisture Drainage manufacturer assumes no responsibility for 

on-site inspections or application of its products. 
 
B. EIFS sub-contractor to certify in writing the quality of work performed relative to the substrate system, 

details, installation procedures, and as to the specific products used. 
 
C. EPS supplier, if requested, to certify in writing that the EPS meets the Exterior Insulation and Finish System 

manufacturer’s specifications. 
 
D. The sealant contractor, if requested, to certify in writing that the sealant application is in accordance with the 

sealant manufacturer's and the Exterior Insulation and Finish System manufacturer’s recommendations. 
 
3.05 CLEANING 
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A. Remove all excess Exterior Insulation and Finish System materials from the job site by the contractor in 

accordance with contract provisions and as required by applicable law. 
 
B. Leave all surrounding areas, where the Exterior Insulation and Finish System with Moisture Drainage has 

been applied, free of debris and foreign substances resulting from the EIFS sub-contractor’s work. 
 
 
 
 
 
 

END OF SECTION 07 24 19 
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SECTION 07 2500
WEATHER BARRIERS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Drainable building wrap as water-resistive barrier, and air barrier over OSB sheathing.
2. Rainscreen system under fiber cement panels,
3. Flexible flashing.

B. Related Requirements:
1. Section 061000 "Rough Carpentry” for wall sheathing.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. For building wrap, include data on air and water-vapor permeance based on testing

according to referenced standards.

1.04 INFORMATIONAL SUBMITTALS

A. Evaluation Reports: For water-resistive barrier, from ICC-ES.

PART 2  PRODUCTS

2.01 MISCELLANEOUS MATERIALS WATER-RESISTIVE BARRIER

A. Drainable building Wrap: ASTM E 1677, Type I air barrier; with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, when tested according to ASTM E 84;
UV stabilized; and acceptable to authorities having jurisdiction.
1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:
a. DuPont (E. I. du Pont de Nemours and Company); Tyvek DrainVent Rainscreen.

2. Water-Vapor Permeance: Not less than 20 perms (1150 ng/Pa x s x sq. m) per ASTM E
96/E 96M, Desiccant Method (Procedure A).

3. Air Permeance: Not more than 0.0072 cfm/sq. ft. infiltration and 0.0023 cfm/ sq. ft.
exfiltration at a pressure differential of 1.57 psf when tested according to ASTM E 2178.

4. Allowable UV Exposure Time: Not less than three months.

B. Rainscreen System - Dupont Rainscreen Batten System, polypropylene corrugated batten
product with flow through ventilation channels installed between the control layer and the
siding/stucco system. The battens are 3/8" thick, 1-5/8" wide and 8' long.

C. Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap
manufacturer for sealing joints and penetrations in building wrap.

2.02 ACCESSORIES

A. Per manufacturer’s recommendation for substrate.

B. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6
mm).
1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:
a. DuPont (E. I. du Pont de Nemours and Company); DuPont Flashing Tape.
b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor Butyl Self

Adhered Flashing.
c. Protecto Wrap Company; BT-25 XL.
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d. Raven Industries Inc.; Fortress Flashshield.
e. Advanced Building Products Inc.; Wind-o-wrap.
f. Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
g. Fiberweb, Clark Hammerbeam Corp.; Aquaflash 500.
h. MFM Building Products Corp.; Window Wrap.
i. Polyguard Products, Inc.;.
j. Sandell Manufacturing Co., Inc.; Presto-Seal.

C. Primer for Flexible Flashing: Product recommended by manufacturer of flexible flashing for
substrate.

D. Nails and Staples: ASTM F 1667.

PART 3  EXECUTION

3.01 WATER-RESISTIVE BARRIER INSTALLATION

A. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to
framing immediately after sheathing is installed.

B. Cover sheathing with water-resistive barrier as follows:
1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting members at

expansion- or control-joint locations.
2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap unless

otherwise indicated.

C. Building Wrap: Comply with manufacturer's written instructions.
1. Seal seams, edges, fasteners, and penetrations with tape.
2. Extend into jambs of openings and seal corners with tape.

D. Rainscreen system - install per manufacturer's instructions.

3.02 FLEXIBLE FLASHING INSTALLATION

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions.
1. Prime substrates as recommended by flashing manufacturer.
2. Lap seams and junctures with other materials at least 4 inches (100 mm) except that at

flashing flanges of other construction, laps need not exceed flange width.
3. Lap flashing over water-resistive barrier at bottom and sides of openings.
4. Lap water-resistive barrier over flashing at heads of openings.
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure

that flashing is completely adhered to substrates.

END OF SECTION 072500
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SECTION 07 2600
SLAB ON-GRADE VAPOR RETARDER

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: At storage rooms and at rooms to receive moisture sensitive flooring, provide
vapor retarder system for slab-on-grade concrete, including sealing joints and protrusions
through vapor retarder.

1.02 SUBMITTALS

A. Project data: Submit manufacturer’s literature.

B. Summary of Test Results per paragraph 9.3 of ASTM E1745.

C. Manufacturer’s samples.

D. Manufacturer’s installation instructions for placement, seaming, penetration repair, and
perimeter seal per ASTM E1643.

E. All mandatory ASTM E1745 testing must be performed on a single production roll per SATM
E1745 Section 8.1.

1.03 PROJECT CONDITIONS

A. Does not apply vapor retarder during inclement weather or when air temperature is below 40
degrees F.

1.04 REFERENCES

A. American Society for Testing and Materials )ASTM):
1. ASTM E1745-11 Standard Specification for Plastic Water Vapor Retarders Unsed in

Contact with Soil or Granular Fill Under Concrete Slabs.
2. ESTM E1643-11 Selection Design, Installation and Inspection of Water Vapor Retarders

Used in Contact with Earth or Granular Fill Under Concrete Slabs.

B. Technical Reference – American Concrete Institute (ACI):
1. ACI 302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring

Materials

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Forifiber Corp./Ultra 15.

B. Stego Industries, Inc./Stego Wrap (15 mil).

C. Raven Industries, Inc./Vapor Block # VB15(15 mil Blue).

D. Substitutions: Refer to Section 01250.

2.02 MATERIALS

A. Vapor Retarder: ASTM/E1745, Class A vapor retarder consisting of 15 mil polyolefin film.
1. Permeance: Maximum 0.01 perms, ASTM F1249 and E154 tests.
2. Resistance to Puncture: Minimum 2200 grams, ASTM D1709, Method B.
3. Tear Resistance: Minimum 8.74 lbs., ASTM D1004
4. Tensile Strength: Minimum 35 lbs/in., ASTM E154, Section 9, Method D-882, in both

directions.

B. Joint Sealer: Pressure sensitive adhesive tape providing permanent bond strength and quick-
stick properties as recommended by vapor retarder manufacturer and providing comparable
permeance to vapor retarder.

C. Mastic: Medium viscosity, water based, polymer-modified anionic bituminous/asphalt emulsion
exhibiting bonding, elongation, and waterproofing characteristics as recommended by vapor
retarder manufacturer.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 2600 - 2
SLAB ON-GRADE VAPOR

RETARDER

PART 3 - EXECUTION

3.01 PREPARATION

A. Ensure sleeves, curbs and projections that pass through vapor retarder are properly and rigidly
installed.

B. Ensure substrate is free of projections and irregularities that may be detrimental to proper
installation of vapor retarder.

C. Ensure subsoil is approved by Architect or Geotechnical Engineer.

3.02 INSTALLATION

A. Spread and roll gravel to provide smooth, even bed for vapor retarder.

B. Apply vapor retarder in accordance with manufacturer’s recommendations and installation
instructions and in accordance with ASTM E1643; comply with most restrictive where conflicts
occur.
1. Seal items projecting through vapor retarder with manufacturer’s approved pressure

sensitive tape.

C. Seams: Minimum 6” overlap, sealed with pressure sensitive tape for vapor tight seal. Vapor
retarder must be clean and dry.

D. Penetrations: All penetrations are to be sealed per manufacturer installation instructions.

E. Lay vapor retarder membrane smooth with no fishmouths or bunches of material.

F. Inspect and repair vapor retarder prior to application of concrete slab; tape tears and repair
damage.
1. Damaged areas must be repaired with material with permeance no less than the material

that was damaged with minimum overlaps of 6 inches.

END OF SECTION
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SECTION 07 2726
FLUID APPLIED MEMBRANE AIR BARRIERS – VAPOR PERMEABLE

PART 2GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes materials and installation of fluid applied air and moisture barrier membrane
over vertical above grade concrete walls, concrete masonry walls, and wall sheathing.

1.03 DEFINITIONS

A. Air Barrier Material: A primary element that provides a continuous barrier to the movement of
air.

B. Air Barrier Accessory: A transitional component of the air barrier that provides continuity.

C. Air Barrier Auxiliary Material: A transitional component that provides air barrier continuity
furnished by a source other than the primary air barrier manufacturer.

D. Air Barrier Assembly: The collection of air barrier materials, accessory and auxiliary materials
applied to an opaque wall, including joints and junctions to abutting construction, to control air
movement through the wall

1.04 PRE-INSTALLATION MEETINGS

A. Pre-installation Conference
1. Review air barrier installation requirements and installation details, mock-ups, testing

requirements, protection, and sequencing of work.

1.05 REFERENCES

A. Building Code and Material Evaluation Service Standards
1. ICC ES AC 212 March, 2015, ICC Acceptance Criteria for Water-Resistive Coatings

Used as Water-Resistive Barriers over Exterior Sheathing
2. 2012, 2015 IBC International Building Code
3. 2012, 2015 IRC International Residential Code
4. 2012, 2015 IECC International Energy Conservation Code

B. ASTM Standards
1. C 297-94 Test Method for Tensile Strength of Flat Sandwich Constructions in

Flatwise Plane
2. C 1177-08 Specification for Glass Mat Gypsum Substrate for Use as Sheathing
3. D 522-93a Test Methods for Mandrel Bend Test of Attached Organic Coatings
4. D 1970-00 Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection
5. D 3273-00 Test Method for Resistance to Growth of Mold on the Surface of Interior

Coatings in an Environmental Chamber
6. D 4541-09 Test Method for Pull-Off Strength of Coatings Using Portable Adhesion

Testers
7. E 84-98 Test Method for Surface Burning Characteristics of Building Materials
8. E 96-00 Test Method for Water Vapor Transmission of Materials
9. E 119-98, Standard Test Methods for Fire Tests of Building Construction and

Materials
10. E 779-10 Standard Test Method for Determining Air Leakage Rate by Fan

Pressurization
11. E 783-02 Standard Test Method for Field Measurement of Air Leakage Through

Installed Exterior Windows and Doors
12. E 1186-03 (2009) Standard Practices for Air Leakage Site Detection in Building

Envelopes and Air Barrier Systems



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 2726 - 2
Fluid Applied Membrane Air
Barriers – Vapor Permeable

13. 1E 1827-96 (2007) Standard Test Methods for Determining Airtightness of Buildings
Using an Orifice Blower Door

14. 1E 2178-03 Test Method for Air Permeance of Building Materials
15. 15. E 2357-05 Standard Test Method for Determining Air Leakage of Air Barrier

Assemblies

C. APA – The Engineered Wood Association
1. E30U-2007 Engineered Wood Construction Guide

D. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE)
1. 2005 ASHRAE Handbook Fundamentals
2. ASHRAE 90.1 2016 Energy Standard for Buildings Except Low-Rise Residential

Buildings
3. ASHRAE 189.1 2009 Standard for the Design of High Performance Green Buildings

Except Low-Rise Residential Buildings

E. National Fire Protection Association (NFPA)
1. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation

Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible
Components

F. South Coast Air Quality Management District (SCAQMD)
1. Rule 1113 (2007) Architectural Coatings

1.06 COORDINATION/SCHEDULING

A. Coordinate installation of foundation waterproofing, roofing membrane, windows, doors and
other wall penetrations to provide a continuous air barrier.

B. Provide protection of rough openings before installing windows, doors, and other penetrations
through the wall.

C. Provide sill flashing to direct water to the exterior before windows and doors are installed.

D. Install window and door head flashing immediately after windows and doors are installed.

E. Install diverter flashings wherever water can enter the assembly to direct water to the exterior.

F. Install parapet cap flashing and similar flashing at copings and sills to prevent water entry into
the wall assembly.

G. Install cladding within 180 days of air and moisture barrier installation (except in the case of
StoTherm ci, install insulation board with adhesive within 30 days of Sto Gold Coat installation).

1.07 SUBMITTALS

A. Manufacturer’s specifications, details and product data.

B. Manufacturer’s standard warranty.

C. Manufacturer’s ICC evaluation report confirming compliance with the IBC, IRC, and IECC as an
air barrier and water-resistive barrier.

D. Samples for approval as directed by architect or owner.

E. Shop drawings: substrate joints, cracks, flashing transitions, penetrations, corners,
terminations, and tie-ins with adjoining construction, and interfaces with separate materials that
form part of the air barrier assembly.

1.08 QUALITY ASSURANCE

A. Manufacturer requirements
1. Manufacturer of exterior wall air and moisture barrier materials for a minimum of 30 years

in North America.
2. ISO 9001:2008 Certified Quality System and ISO 14001:2004 Certified Environmental

Management System

B. Contractor requirements
1. Knowledgeable in the proper use and handling of Sto materials.
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2. Employ skilled mechanics who are experienced and knowledgeable in waterproofing and
air barrier application, and familiar with the requirements of the specified work.

3. Provide the proper equipment, manpower and supervision on the job-site to install the air
barrier assembly in compliance with the project plans & specifications, shop drawings, and
Sto’s published specifications and details.

C. Regulatory Compliance
1. Primary air barrier and joint treatment reinforcement materials:

a. Listed by IBC and recognized for use on all types of construction.  Refer to ICC ESR
1233 for limitations.

b. Comply with VOC requirements of SCAQMD Rule 1113.
c. Comply with air barrier material requirements of ASHRAE 90.1 – 2010, 2013
d. Comply with air barrier material requirements of ASHRAE 189.1 – 2009
e. Comply with 2012 and 2015 IRC requirements for a continuous air barrier
f. Comply with air barrier material requirements of 2012 and 2015 IBC and IECC.
g. Evaluated and Listed by ABAA as an air barrier material.

D. Mock-ups
1. Build stand-alone site mock up or sample wall area on as-built construction to incorporate

back-up wall construction, typical details covering substrate joints, cracks, flashing
transitions, penetrations, corners, terminations, tie-ins with adjoining construction, and
interfaces with separate materials that form part of the air barrier assembly.

1.09 PRE-CONSTRUCTION TESTING

A. Conduct testing by qualified test agency or building envelope consultant
1. Conduct assembly air leakage testing in accordance with ASTM E 783.
2. Conduct adhesion testing to substrates in accordance with ASTM D 4541.
3. Conduct wet sealant compatibility testing in accordance with sealant manufacturer’s field

quality control test procedure.
4. Notify design professional minimum 7 days prior to testing.

1.10 DELIVERY, STORAGE AND HANDLING

A. Deliver all materials in their original sealed containers bearing manufacturer’s name and
identification of product.

B. Protect coatings (pail products) from freezing temperatures and temperatures in excess of 90
degrees F (32 degrees C). Store away from direct sunlight.

C. Protect Portland cement-based materials (bag products) from moisture and humidity. Store
under cover off the ground in a dry location.

D. Protect and store accessory and auxiliary products in accordance with manufacturer’s written
instructions.

1.11 PROJECT/SITE CONDITIONS

A. Maintain ambient and surface temperatures above 40 degrees F (4 degrees C) during
application and drying period, minimum 24 hours after application of air and moisture barrier
materials.

B. Provide supplementary heat for installation in temperatures less than 40 degrees F (4 degrees
C) or if surface temperature is likely to fall below 40 degrees F (4 degrees C).

C. Provide protection of surrounding areas and adjacent surfaces from application of materials.

1.12 WARRANTY

A. Provide manufacturer’s standard warranty.

PART 3PRODUCTS

2.01 MANUFACTURERS

A. Sto Corp.

B. Substitutions: See Section 01 6000-Product Requirements.
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C. Obtain primary air barrier and accessory air barrier and Exterior Insulation and Finishing
System materials and from single source.

2.02 MATERIALS

A. Primary Air Barrier Material: StoGuard with Sto Gold Coat – ready-mixed flexible spray or roller
applied air and moisture barrier material.

B. Accessory Materials

C. (Select one of the following joint treatments)
1. Sheathing Joint Treatments

a. Sto Gold Coat® with StoGuard Fabric: flexible air and moisture barrier membrane
material for embedding non-woven integrally reinforced cloth reinforcement.

b. Rough Opening Treatments
1) StoGuard Tape: self-adhered rubberized asphalt tape for frame walls with

polyester fabric facing.
c. Transition Detail Components

1) StoGuard Transition Membrane: flexible air and moisture barrier membrane for
continuity at static transitions: sheathing to foundation, dissimilar materials
(CMU to frame wall), wall to balcony floor slab or ceiling, and shingle lap
transitions to flashing.  Also used for dynamic joints: floor line deflection joints,
masonry control joints, and through wall joints in masonry or frame construction.

d. Primers
1) StoGuard Primer: rubber resin emulsion primer for use with StoGuard Tape to

enhance adhesion.

D. Auxiliary Materials furnished by others.
1. Wet sealant: Dow Corning 758, 790, 791, and 795 sealants
2. Pre-cured sealant tape: Dow 123
3. Spray adhesive: 3M Super 77 Spray Adhesive
4. Spray foam: Dow Great Stuff for Gaps and Cracks

E. Patching and Leveling Material for Concrete and Masonry
1. Sto Leveler: polymer modified cementitious patch and leveling material for prepared

concrete and masonry surfaces up to 1/4 inch (6 mm).
2. Sto BTS Xtra: polymer modified lightweight cementitious patch and leveling material for

prepared concrete and masonry surfaces up to 1/8 inch (3 mm).

2.03 PERFORMANCE REQUIREMENTS

A. Durability, resistance to aging, water and water penetration resistance, structural loading: joint
treatment and primary air barrier material, comply with ICC ES AC 212

B. Flexibility: ASTM D 522, primary air barrier material, no cracking or delamination before and
after aging using 1/8 inch (3 mm) mandrel at 14º F (10º C)

C. Nail sealability: ASTM D 1970, 7.9.1, primary air barrier passes

D. Resistance to mold: ASTM D 3273, no mold growth after 28 day exposure

E. Adhesion: joint treatment and primary air barrier material, ASTM C 297 or D 4541, > 30 psi
(207 kPa), or exceeds strength of glass mat facing on glass mat gypsum substrates

F. Surface burning: ASTM E 84, joint treatment and primary air barrier material flame spread < 25,
smoke developed < 450, Class A building material

G. Water vapor permeance: ASTM E 96 Method B, > 10 perms (570 ng/Pa·s·m2)

H. Field adhesion testing: ASTM D 4541, > 30 psi (207 kPA) or exceeds strength of glass mat
facing on glass mat gypsum substrates

I. Fire resistance: ASTM E 119, permitted for use in exterior walls of fire-resistance-rated
construction assemblies. Refer to ICC-ESR 1233.

J. Building envelope air leakage: ASTM E 779 or 1827, < 0.4 cfm/ft2 (2 L/s·m2)
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K. Material air leakage: ASTM E 2178, primary air barrier and joint treatment < 0.004 cfm/ft2 at
1.57 psf (0.02 L/s•m2 at 75 Pa)

L. Assembly air leakage: ASTM E 2357, < 0.04 cfm/ft2 (0.2 L/s·m2) air leakage after conditioning
protocol

M. Fire propagation: NFPA 285, meets requirements for use on all Types of construction. Refer to
ICC-ESR 1233.

N. Volatile Organic Compounds: SCAQMD Rule 1113, joint treatment and primary air barrier
material < 100 g/L

O. Water-resistive barrier: ICC ES 212, joint treatment and primary air barrier material comply and
are listed in a valid ICC ESR.

2.04 DESIGN CRITERIA

A. Structural (Wind and Axial Loads)
1. Design for maximum allowable deflection normal to the plane of the wall: L/240. Where

cladding dictates stiffer deflection criteria use cladding design criteria for maximum
allowable deflection.

2. Design for wind load in conformance with code requirements.

B. Moisture Control
1. Prevent the accumulation of water in the wall assembly and behind the exterior wall

cladding:
a. Minimize condensation within the assembly.
b. Drain water directly to the exterior where it is likely to penetrate components in the

wall assembly (windows and doors, for example).
c. Provide corrosion resistant flashing to direct water to the exterior in accordance with

code requirements, including: above window and door heads, beneath window and
door sills, at roof/wall intersections, floor lines, decks, intersections of lower walls with
higher walls, and at the base of the wall.

C. Air Barrier Continuity: provide continuous air barrier assembly of compatible air barrier
components.

D. Substrates
1. Concrete Masonry Units: provide CMU surfaces in conformance with the applicable

building code, and such that a void and pinhole free air barrier is achieved. Provide normal
weight units with flush joints (struck flush with the surface) and allow for a minimum of 2
coats of the primary air barrier material, applied by spray or roller. Alternatively, for “rough”
CMU wall surfaces allow for a cementitious parge coat to fill and level irregular surfaces,
prior to 1 coat of the primary air barrier material.

2. Concrete: provide concrete in conformance with the applicable building code.
3. Sheathing: provide gypsum sheathing in compliance with ASTM C 1177, provide APA

Exterior or Exposure 1 wood-based sheathing, and provide sheathing that meets required
design wind pressures.

4. Mechanical Ventilation: maintain pressurization and indoor humidity levels in accordance
with recommendations of ASHRAE (see 2005 ASHRAE Handbook—Fundamentals).

PART 3 EXECUTION

3.01 EXAMINATION

A. Inspect concrete and concrete masonry surfaces for:
1. Contamination – algae, dirt, dust, efflorescence, form oil, fungus, grease, mildew or other

foreign substances.
2. Surface deficiencies – weak, friable, chalkiness, laitance, bugholes, and spalls.
3. Cracks – measure crack width and record location of cracks.
4. Damage or deterioration.
5. Moisture content and moisture damage – use a moisture meter to determine if the surface

is dry enough to receive the waterproof air barrier and record any areas of moisture
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damage or excess moisture.
6. Flush masonry mortar joints completely filled with mortar.

B. Inspect sheathing application for compliance with applicable requirement:
1. Exterior Grade and Exposure I wood based sheathing: E30U-2007, Engineered Wood

Construction Guide, and the requirements of the applicable building code.
2. Glass mat faced gypsum sheathing in compliance with ASTM C 1177: consult

manufacturer’s published recommendations and ICC ES Report. Conform with project
requirements for wind load resistance.

3. Cementitious sheathing – Consult manufacturer’s published recommendations and ICC
ES Report. Conform with project requirements for wind load resistance.

C. Report deviations from the requirements of project specifications or other conditions that might
adversely affect the air and moisture barrier installation. Do not start work until deviations are
corrected.

3.02 SURFACE PREPARATION

A. Concrete Masonry
1. Surface must be structurally sound and free of weak or damaged surface conditions such

as laitance or spalls. Surface must be clean, dry, frost-free, and free of any bond-inhibiting
materials such as dust, dirt, oil, algae, mildew, salts, efflorescence, or any other surface
contamination. Mortar joints must be struck flush with the surface.

2. Remove excess mortar from masonry ties, lintels and shelf angles.
3. Remove loose or damaged material by water-blasting, sandblasting or mechanical wire

brushing. Remove surface contamination such as dirt or efflorescence by chemical or
mechanical means. Repair surface defects such as spalls, voids and holes with Sto BTS
Xtra (up to 1/8 inch [3 mm] thick) or Sto Leveler (up to 1/4 inch [6 mm] thick).

4. Repair non-structural cracks up to 1/8 inch (3 mm) wide by raking with a sharp tool to
remove loose, friable material and blow clean with oil-free compressed air. Apply joint
treatment material over crack, embed reinforcement (where applicable), and smooth joint
treatment material with a trowel, drywall or putty knife to cover the reinforcement.

5. Important:  For “rough” CMU wall surfaces skim coat the entire wall surface with the
leveling material to fill and level the surface prior to applying the air and moisture barrier
membrane and transition materials. When a skim coat of the leveling material is installed
only one coat of the air and moisture barrier coating is typically required. Use the mock-up
and site tests as the basis for the work.

B. Concrete
1. Surface must be structurally sound and free of weak or damaged surface conditions such

as laitance, bugholes, or spalls. Surface must be clean, dry, frost-free, and free of any
bond-inhibiting materials such as dust, dirt, oil, form release, algae, mildew, salts,
efflorescence, or any other surface contamination.

2. Remove projecting fins, ridges, form ties, and high spots by mechanical means.
3. Remove loose or damaged material by water-blasting, sandblasting or mechanical wire

brushing. Remove form release by chemical or mechanical means. Repair surface defects
such as honeycombs, pitting, spalls, voids or holes with Sto BTS Xtra (up to 1/8 inch [3
mm] thick) or Sto Leveler (up to 1/4 inch [6 mm] thick).

4. Repair non-structural cracks up to 1/8 inch (3 mm) wide by raking with a sharp tool to
remove loose, friable material and blow clean with oil-free compressed air. Apply joint
treatment material over crack, embed reinforcement (where applicable), and smooth joint
treatment material with a trowel, drywall or putty knife to cover the reinforcement.

C. Sheathing
1. Remove and replace damaged sheathing.
2. Spot surface defects such as over-driven fasteners, knot holes, or other voids in sheathing

with knife grade joint treatment material.
3. Spot fasteners with knife grade or coating joint treatment material.
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3.03 INSTALLATION

A. Air/Moisture Barrier Installation over Exterior or Exposure I Wood-Based Sheathing (Plywood
and OSB), Glass Mat Faced Gypsum Sheathing in compliance with ASTM C 1177, concrete,
and concrete masonry (CMU) wall construction
1. Coordinate work with other trades to ensure air barrier continuity with connections at

foundation, floor lines, flashings, lintels and shelf angles, openings and penetrations such
as pipes, vents, windows and doors, masonry anchors, rafters or beams, joints in
construction, projections such as decks and balconies, and roof line.

2. Transition Detailing: detail transition areas with Sto RapidGuard or StoGuard Transition
Membrane to achieve air barrier continuity. For illustrations of installation, refer to Sto
Guide Details and Sto RapidGuard Installation Guide or StoGuard Transition Membrane
Installation Guide (www.stocorp.com).

B. Rough opening protection
1. Install rough opening protection. Refer to Sto details and applicable Sto product bulletins.

C. Sheathing joints
1. Install joint treatment material over sheathing joints. Refer to Sto details and applicable

Sto product bulletins.

D. Air and moisture barrier coating
1. Concrete – install one coat of Sto Gold Coat by spray or roller in a uniform, continuous film

of 10 wet mils to the prepared concrete substrate. Do not install over working or moving
joint sealants.

2. Concrete Masonry – install one liberal coat of Sto Gold Coat by spray or roller in a
uniform, continuous film to the prepared concrete masonry substrate. Backroll spray
applications. Allow to dry. Install a second liberal coat in a uniform, continuous film, and
backroll spray applications, to achieve a void and pinhole free surface. Depending on the
condition of the surface a minimum of 10 wet mils up to a maximum of 30 wet mils per
coat is required. Apply additional coats if needed to achieve a void and pinhole free
surface. Do not install over working or moving joint sealants.

3. Important: The number of coats and thickness is highly dependent on CMU composition,
unit weight (lightweight or normal weight), porosity, joint profile, and other variables that
may exist. For “rough” CMU wall surfaces skim coat the entire wall surface with the
leveling material to fill and level the surface prior to applying the air and moisture barrier
coating and transition materials. When a skim coat of the leveling material is installed only
one coat of the air and moisture barrier coating is typically required. Use the mock-up and
site tests as the basis for the work.

E. Sheathing
1. Glass mat faced gypsum sheathing: install one coat of Sto Gold Coat by spray or roller in

a uniform, continuous film of 10 wet mils to the prepared glass mat gypsum substrate to
achieve a void and pinhole free surface. Do not install over working or moving joint
sealants.

2. Plywood sheathing: install one coat of Sto Gold Coat by spray or roller in a uniform,
continuous film of 10 wet mils to the prepared substrate to achieve a void and pinhole free
surface. Do not install over working or moving joint sealants.

3. OSB sheathing: install one coat of Sto Gold Coat by spray or roller in a uniform,
continuous film of 10 wet mils to the prepared substrate and allow to dry. Install a second
coat in a uniform, continuous film of 10 wet mils to achieve a void and pinhole free
surface. Do not install over working or moving joint sealants.

F. FIELD QUALITY CONTROL
1. Owner’s qualified testing agency or building envelope consultant shall perform inspections

and tests.
2. Inspections: air barrier materials are subject to inspection to verify compliance with

requirements.
3. Condition of substrates and substrate preparation.
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4. Installation of primary air barrier material, accessory materials, and compatible auxiliary
materials over structurally sound substrates and in conformance with architectural design
details, contractor’s shop drawings, project mock-up, and manufacturer’s written
installation instructions.

5. Air barrier continuity and connections without gaps and holes at foundation, floor lines,
flashings, lintels and shelf angles, openings and penetrations such as pipes, vents,
windows and doors, masonry anchors, rafters or beams, joints in construction, projections
such as decks and balconies, and roof line.

G. Tests: air barrier materials and assembly are subject to tests to verify compliance with
performance requirements:
1. Qualitative air leakage test: ASTM E 1186
2. Quantitative air leakage test: ASTM E 779, E 783, and E 1827
3. Adhesion test: ASTM D 4541
4. Qualitative adhesion and compatibility testing: wet sealant manufacturer’s field quality

control adhesion test
5. Repair non-conforming substrates and air barrier material installation to conform with

project requirements.
6. Take corrective action to repair and replace, reinstall, seal openings, gaps, or other

sources of air leakage to conform with project performance requirements.

H. PROTECTION AND CLEANING
1. Protect air barrier materials from damage during construction caused by wind, rain,

freezing, continuous high humidity, or prolonged exposure to sun light.
2. Protect air barrier materials from damage from trades, vandals, and water infiltration

during construction.
3. Repair damaged materials to meet project specification requirements.
4. Clean spills, stains, soiling from finishes or other construction materials that will be

exposed in the completed work with compatible cleaners.
5. Remove all masking materials after work is completed.

END OF SECTION



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 5423 - 1
THERMOPLASTIC

POLYOLEFIN (TPO) ROOFING

SECTION 07 5423
THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:
1. Adhered TPO membrane roofing system, see basis of design.
2. Roof insulation.
3. Cover board

1.02 PERFORMANCE REQUIREMENTS

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified
uplift pressures, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction.  Membrane
roofing and base flashings shall remain watertight.

B. Material Compatibility:  Provide roofing materials that are compatible with one another under
conditions of service and application required, as demonstrated by membrane roofing
manufacturer based on testing and field experience.

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and
attachments to other work.
1. Base flashings and membrane terminations.
2. Tapered insulation, including slopes.

C. Samples for Verification:  For the following products:
1. Sheet roofing, of color specified, including T-shaped side and end lap seam.
2. Roof insulation.

1.04 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For roofing system to include in maintenance manuals.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed for membrane roofing
system identical to that used for this Project.

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane
roofing system manufacturer to install manufacturer's product and that is eligible to receive
manufacturer's special warranty.

C. Source Limitations:  Obtain components including roof insulation for membrane roofing system
from same manufacturer as membrane roofing or approved by membrane roofing
manufacturer.

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated,
as determined by testing identical membrane roofing materials by a qualified testing agency.
 Materials shall be identified with appropriate markings of applicable testing agency.

E. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies
identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing
agency.  Identify products with appropriate markings of applicable testing agency.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled
with manufacturer's name, product brand name and type, date of manufacture, approval or
listing agency markings, and directions for storing and mixing with other components.

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location
and within the temperature range required by roofing system manufacturer.  Protect stored
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liquid material from direct sunlight.
1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf

life.

C. Protect roof insulation materials from physical damage and from deterioration by sunlight,
moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation
manufacturer's written instructions for handling, storing, and protecting during installation.

D. Handle and store roofing materials and place equipment in a manner to avoid permanent
deflection of deck.

1.07 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather
conditions permit roofing system to be installed according to manufacturer's written instructions
and warranty requirements.

PART 2 PRODUCTS

2.01 TPO MEMBRANE ROOFING

A. Fabric-Reinforced Thermoplastic Polyolefin Sheet:  ASTM D 6878, internally fabric or scrim
reinforced, uniform, flexible TPO sheet.
1. Thickness:  45 mils (1.1 mm), nominal.
2. Exposed Face Color:  Tan.

2.02 AUXILIARY MEMBRANE ROOFING MATERIALS

A. General:  Auxiliary membrane roofing materials recommended by roofing system manufacturer
for intended use, and compatible with membrane roofing.
1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having

jurisdiction.
2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply

with the following limits for VOC content when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):
a. Plastic Foam Adhesives:  50 g/L.
b. Gypsum Board and Panel Adhesives:  50 g/L.
c. Multipurpose Construction Adhesives:  70 g/L.
d. Fiberglass Adhesives:  80 g/L.
e. Single-Ply Roof Membrane Adhesives:  250 g/L.
f. Other Adhesives:  250 g/L.
g. Single-Ply Roof Membrane Sealants:  450 g/L.
h. Nonmembrane Roof Sealants:  300 g/L.
i. Sealant Primers for Nonporous Substrates:  250 g/L.
j. Sealant Primers for Porous Substrates:  775 g/L.

B. Sheet Flashing:  Manufacturer's standard unreinforced thermoplastic polyolefin sheet flashing,
55 mils (1.4 mm) thick, minimum, of same color as sheet membrane.

C. Bonding Adhesive:  Manufacturer's standard.

D. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants,
termination reglets, bird spikes and other accessories.

2.03 ROOF INSULATION

A. General:  Preformed roof insulation boards manufactured or approved by TPO membrane
roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of
thicknesses indicated.

B. Molded-Polystyrene Board Insulation:  ASTM C 578, Type II, 1.35-lb/cu. ft. (22-kg/cu. m)
minimum density.

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch
per 12 inches (1:48) unless otherwise indicated.
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D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain.  Fabricate to slopes indicated.

2.04 INSULATION ACCESSORIES

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for
intended use and compatibility with membrane roofing.

B. Full-Spread Applied Insulation Adhesive:  Insulation manufacturer's recommended spray-
applied, low-rise, two-component urethane adhesive formulated to attach roof insulation to
substrate or to another insulation layer.

2.05 WALKWAYS

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured
walkway pads or rolls, approximately 3/16 inch (5 mm) thick, and acceptable to membrane
roofing system manufacturer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the
following requirements and other conditions affecting performance of roofing system:
1. Verify that roof openings and penetrations are in place and curbs are set and braced and

that roof drain bodies are securely clamped in place.
2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at

penetrations and terminations and that nailers match thicknesses of insulation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing
installation according to roofing system manufacturer's written instructions.  Remove sharp
projections.

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or
migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking
place or when rain is forecast.

C. Complete terminations and base flashings and provide temporary seals to prevent water from
entering completed sections of roofing system at the end of the workday or when rain is
forecast.  Remove and discard temporary seals before beginning work on adjoining roofing.

3.03 SUBSTRATE BOARD

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes
with end joints staggered between rows.  Tightly butt substrate boards together.
1. Fasten substrate board to top flanges of steel deck according to recommendations in FM

Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified
Windstorm Resistance Classification.

2. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners,
perimeter, and field of roof according to membrane roofing system manufacturers' written
instructions.

3.04 INSULATION INSTALLATION

A. Coordinate installing membrane roofing system components so insulation is not exposed to
precipitation or left exposed at the end of the workday.

B. Comply with membrane roofing system and insulation manufacturer's written instructions for
installing roof insulation.

C. Install tapered insulation under area of roofing to conform to slopes indicated.

D. Install insulation under area of roofing to achieve required thickness.  Where overall insulation
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in
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each direction.
1. Where installing composite and noncomposite insulation in two or more layers, install

noncomposite board insulation for bottom layer and intermediate layers, if applicable, and
install composite board insulation for top layer.

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and
does not restrict flow of water.

F. Install insulation with long joints of insulation in a continuous straight line with end joints
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4
inch (6 mm) with insulation.
1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

G. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:
1. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly

pressing and maintaining insulation in place.

3.05 ADHERED MEMBRANE ROOFING INSTALLATION

A. Adhere membrane roofing over area to receive roofing and install according to membrane
roofing system manufacturer's written instructions.

B. Start installation of membrane roofing in presence of membrane roofing system manufacturer's
technical personnel.

C. Accurately align membrane roofing and maintain uniform side and end laps of minimum
dimensions required by manufacturer.  Stagger end laps.

D. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate required by
manufacturer and allow to partially dry before installing membrane roofing.  Do not apply to
splice area of membrane roofing.

E. In addition to adhering, mechanically fasten membrane roofing securely at terminations,
penetrations, and perimeter of roofing.

F. Apply membrane roofing with side laps shingled with slope of roof deck where possible.

G. Seams:  Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of
membrane roofing and sheet flashings according to manufacturer's written instructions to
ensure a watertight seam installation.
1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut

edges of sheet membrane.
2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
3. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

H. Spread sealant bed over deck drain flange at roof drains and securely seal membrane roofing
in place with clamping ring.

3.06 BASE FLASHING INSTALLATION

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according
to membrane roofing system manufacturer's written instructions.

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow
to partially dry.  Do not apply to seam area of flashing.

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet
flashing.

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld side
and end laps to ensure a watertight seam installation.

3.07 WALKWAY INSTALLATION

A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to substrate or
adhere walkway products to substrate with compatible adhesive according to roofing system
manufacturer's written instructions.
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3.08 PROTECTING AND CLEANING

A. Protect membrane roofing system from damage and wear during remainder of construction
period.  When remaining construction will not affect or endanger roofing, inspect roofing for
deterioration and damage, describing its nature and extent in a written report, with copies to
Architect and Owner.

B. Correct deficiencies in or remove membrane roofing system that does not comply with
requirements; repair substrates; and repair or reinstall membrane roofing system to a condition
free of damage and deterioration at time of Substantial Completion and according to warranty
requirements.

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:
1. Formed roof-drainage sheet metal fabrications.
2. Formed steep-slope roof sheet metal fabrications.

1.02 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of
penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials,
joints, and seams to provide leakproof, secure, and noncorrosive installation.

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product.
1. Include construction details, material descriptions, dimensions of individual components

and profiles, and finishes for each manufactured product and accessory.

B. Shop Drawings:  For sheet metal flashing and trim.
1. Include plans, elevations, sections, and attachment details.

C. Samples for Initial Selection:  For each type of sheet metal and accessory indicated with
factory-applied finishes.

1.04 QUALITY ASSURANCE

A. Fabricator Qualifications:  Employs skilled workers who custom fabricate sheet metal flashing
and trim similar to that required for this Project and whose products have a record of successful
in-service performance.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that might
cause staining, denting, or other surface damage.  Store sheet metal flashing and trim
materials away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and
trim installation.

PART 2 PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. General:  Sheet metal flashing and trim assemblies shall withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction.  Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

B. Sheet Metal Standard for Flashing and Trim:  Comply with SMACNA's "Architectural Sheet
Metal Manual" requirements for dimensions and profiles shown unless more stringent
requirements are indicated.

C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects.  Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material

surfaces.
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2.02 SHEET METALS

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying
strippable, temporary protective film before shipping.

B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish
required, with temper as required to suit forming operations and performance required; with
smooth, flat surface.
1. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating
to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

2. Color:  As selected by Architect from manufacturer's full range.
3. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or

polyester backer finish, consisting of prime coat and wash coat with minimum total dry film
thickness of 0.5 mil (0.013 mm).

2.03 MISCELLANEOUS MATERIALS

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other
miscellaneous items as required for complete sheet metal flashing and trim installation and as
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise
indicated.

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended by
manufacturer of primary sheet metal or manufactured item.
1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or
factory-applied coating.  Provide metal-backed EPDM or PVC sealing washers under
heads of exposed fasteners bearing on weather side of metal.

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal
being fastened.

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching
internal gutter width.

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.

C. Sealant Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape
1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

D. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class,
and use classifications required to seal joints in sheet metal flashing and trim and remain
watertight.

E. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.

G. Bituminous Coating:  Cold-applied asphalt emulsion according to ASTM D 1187.

H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

2.04 FABRICATION, GENERAL

A. General:  Custom fabricate sheet metal flashing and trim to comply with details shown and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item required.  Fabricate sheet metal flashing and
trim in shop to greatest extent possible.
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1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning,

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded
back to form hems.

4. Conceal fasteners and expansion provisions where possible.  Do not use exposed
fasteners on faces exposed to view.

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to
a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching
profiles.

C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

D. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and trim.
1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep,

filled with butyl sealant concealed within joints.
2. Use lapped expansion joints only where indicated on Drawings.

E. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal to provide
for proper installation of elastomeric sealant according to cited sheet metal standard.

F. Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

G. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal
standard for application, but not less than thickness of metal being secured.

H. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal
with epoxy seam sealer.

I. Do not use graphite pencils to mark metal surfaces.

2.05 ROOF-DRAINAGE SHEET METAL FABRICATIONS

A. Hanging Gutters:  Fabricate to cross section required, complete with end pieces, outlet tubes,
and other accessories as required.  Fabricate in minimum 96-inch- (2400-mm-) long sections.
 Furnish flat-stock gutter brackets and flat-stock gutter spacers and straps fabricated from same
metal as gutters, of size recommended by cited sheet metal standard but with thickness not
less than twice the gutter thickness.  Fabricate expansion joints, expansion-joint covers, and
gutter accessories from same metal as gutters.
1. Gutter Profile:  Style J according to cited sheet metal standard.
2. Expansion Joints:  Butt type with cover plate.
3. Gutters with Girth up to 15 Inches (380 mm):  Fabricate from the following materials:

a. Aluminum:  0.032 inch (0.81 mm) thick.

B. Downspouts:  Fabricate rectangular downspouts to dimensions indicated, complete with
mitered elbows.  Furnish with metal hangers from same material as downspouts and anchors.
   Shop fabricate elbows.
1. Fabricated Hanger Style:  Fig 1-35A according to SMACNA's "Architectural Sheet Metal

Manual."
2. Fabricate from the following materials:

a. Aluminum:  0.024 inch (0.61 mm) thick.

2.06 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS

A. Apron, Step, Cricket, and Backer Flashing:  Fabricate from the following materials:
1. Aluminum:  0.032 inch (0.81 mm) thick.

B. Valley Flashing:  Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick.

C. Drip Edges:  Fabricate from the following materials:
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1. Aluminum:  0.032 inch (0.81 mm) thick.

D. Eave, Rake, and Hip Flashing:  Fabricate from the following materials:
1. Aluminum:  0.032 inch (0.81 mm) thick.

E. Counterflashing: Fabricate from the following materials:
1. Aluminum:  0.032 inch (0.81 mm) thick.

F. Roof-Penetration Flashing:  Fabricate from the following materials:
1. Aluminum:  0.032 inch (0.81 mm) thick.

2.07 WALL SHEET METAL FABRICATIONS

A. Opening Flashings in Frame Construction:  Fabricate head, sill, and similar flashings to extend
4 inches (100 mm) beyond wall openings.  Form head and sill flashing with 2-inch- (50-mm-)
high, end dams.  Fabricate from the following materials:
1. Aluminum:  0.032 inch (0.81 mm) thick.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, substrate, and other conditions affecting performance
of the Work.
1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely

anchored.
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing

substrate to prevent air infiltration or water penetration.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement.  Use fasteners, protective coatings,
separators, sealants, and other miscellaneous items as required to complete sheet metal
flashing and trim system.
1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide uniform, neat

seams with minimum exposure of solder, welds, and sealant.
2. Install sheet metal flashing and trim to fit substrates and to result in watertight

performance.  Verify shapes and dimensions of surfaces to be covered before fabricating
sheet metal.

3. Space cleats not more than 12 inches (300 mm) apart.  Attach each cleat with at least two
fasteners.  Bend tabs over fasteners.

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling
and tool marks.

5. Torch cutting of sheet metal flashing and trim is not permitted.
6. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection:  Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating or by other permanent
separation as recommended by sheet metal manufacturer or cited sheet metal standard.
1. Coat concealed side of uncoated-aluminum sheet metal flashing and trim with bituminous

coating where flashing and trim contact wood, ferrous metal, or cementitious construction.
2. Underlayment:  Where installing sheet metal flashing and trim directly on cementitious or

wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner
or intersection.
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1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep,
filled with sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Fasteners:  Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight
installation.

F. Seal joints as required for watertight construction.
1. Use sealant-filled joints unless otherwise indicated.  Embed hooked flanges of joint

members not less than 1 inch (25 mm) into sealant.  Form joints to completely conceal
sealant.  When ambient temperature at time of installation is between 40 and 70 deg F (4
and 21 deg C), set joint members for 50 percent movement each way.  Adjust setting
proportionately for installation at higher ambient temperatures.  Do not install sealant-type
joints at temperatures below 40 deg F (4 deg C).

3.03 ROOF-DRAINAGE SYSTEM INSTALLATION

A. General:  Install sheet metal roof-drainage items to produce complete roof-drainage system
according to cited sheet metal standard unless otherwise indicated.  Coordinate installation of
roof perimeter flashing with installation of roof-drainage system.

B. Hanging Gutters:  Join sections with joints sealed with sealant.  Provide for thermal expansion.
 Attach gutters at eave or fascia to firmly anchor them in position.  Provide end closures and
seal watertight with sealant.  Slope to downspouts.
1. Fasten gutter spacers to front and back of gutter.
2. Anchor gutter with gutter brackets spaced not more than 24 inches (600 mm) apart to roof

deck, unless otherwise indicated, and loosely lock to front gutter bead.
3. Install gutter with expansion joints not exceeding, 50 feet (15.24 m) apart.  Install

expansion-joint caps.

C. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints.
1. Provide hangers with fasteners designed to hold downspouts securely to walls.  Locate

hangers at top and bottom and at approximately 60 inches (1500 mm) o.c.
2. Provide elbows at base of downspout to direct water away from building.
3. Connect downspouts to underground drainage system.

3.04 ROOF FLASHING INSTALLATION

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet
metal manufacturer's written installation instructions, and cited sheet metal standard.  Provide
concealed fasteners where possible, and set units true to line, levels, and slopes.  Install work
with laps, joints, and seams that are permanently watertight and weather resistant.

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations
in FM Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required
windstorm classification.

C. Copings:  Anchor to resist uplift and outward forces according to recommendations in cited
sheet metal standard unless otherwise indicated.

D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top
edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base
flashing.  Install stainless-steel draw band and tighten.

E. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.
 Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend
counterflashing 4 inches (100 mm) over base flashing.  Lap counterflashing joints minimum of 4
inches (100 mm).

F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation
of roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 6200 - 6
SHEET METAL FLASHING AND

TRIM

pipes that penetrate roof.

3.05 WALL FLASHING INSTALLATION

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture
according to cited sheet metal standard unless otherwise indicated.  Coordinate installation of
wall flashing with installation of wall-opening components such as windows, doors, and louvers.

B. Opening Flashings in Frame Construction:  Install continuous head, sill, and similar flashings to
extend 4 inches (100 mm) beyond wall openings.

3.06 ERECTION TOLERANCES

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.07 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean off excess sealants.

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation instructions.  On
completion of sheet metal flashing and trim installation, remove unused materials and clean
finished surfaces as recommended by sheet metal flashing and trim manufacturer.  Maintain
sheet metal flashing and trim in clean condition during construction.

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 07 6500
FLEXIBLE FLASHING AND UNDERLAYMENT

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Sheet underlayment at Portland cement plaster.
2. Self-adhering sheet underlayment where shown on Drawings.
3. Self-adhering sheet flashing at perimeter of window, door, and vent openings, and other

locations where shown on Drawings.

1.02 ADMINISTRATIVE REQUIREMENTS

A. Submittal Procedures:
1. Action Submittals shall be submitted in accordance with Section 01 33 00, "Submittal

Procedures."
2. Closeout Submittals shall be submitted in accordance with Section 01 77 00, “Closeout

Procedures” and Section 01 78 36, “Warranties.”

B. Coordination:
1. Coordinate with other applicable Sections for continuity of water resistance at interface of

flexible flashing and underlayment with other materials.
2. Coordinate with installers of anchorage for wall panels, sheet metal, windows, and other

work anchored to substrate or otherwise penetrating self-adhering membranes, to ensure
that penetrations are sealed with a compatible sealant.

3. Coordinate with shop drawing, mockup, and warranty requirements of other Sections
installed in conjunction with work of this Section.

C. Pre-installation Meetings:  Attendance is required at pre-installation meetings specified in
related Sections.

1.03 ACTION SUBMITTALS

A. Shop Drawings:  Provide plans, sections, elevations, and details showing locations of each
specified product and methods of installation.
1. Provide details drawn for this specific installation, not manufacturer's standard details.
2. Include details for all penetrations and terminations.
3. Coordinate with shop drawing requirements specified in related Sections.

B. Product Data:
1. Provide a list of materials, including fasteners if applicable, to be used on the Project.

 Indicate location of use for each product.
2. If other than products of listed manufacturers are proposed for use, submit:

a. Manufacturer's descriptive data for proposed product, test data, use limitations of
materials, and recommended installation procedures.

b. Statement from manufacturer that all products submitted are compatible with one
another and with other specified materials with which they will come in contact.

C. Samples:  12 inches x 12 inches for sheet products if other than specified products are
proposed.

1.04 CLOSEOUT SUBMITTALS

A. Manufacturer’s written instructions for recommended maintenance practices and schedules.

B. Specified warranty.

1.05 DELIVERY, HANDLING, AND STORAGE

A. Store materials away from sparks, flames, and other head sources, protected from rain and
physical damage, and within temperature range recommended by manufacturer.

B. Comply with additional requirements specified in Section 01 6000, "Product Requirements."
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1.06 QUALITY ASSURANCE

A. Mockups:
1. Provide flexible flashing and underlayment for building mockup specified in Section

01 4339, “Mockups.”
2. In addition, first installed example of each installation condition, if not illustrated by building

mockup, shall serve as a mockup for review and approval by Architect and Owner of
workmanship, fit, and interface with adjacent construction.

3. If requested, make modifications to mockups without additional charge to Owner.
4. Do not proceed with remainder of installation until mockups have been approved.
5. Where appropriate and acceptable to Owner, approved mockups may become part of the

completed Work.

1.07 AMBIENT CONDITIONS

A. Temperature of air and surfaces to receive underlayment shall be within the range
recommended by system manufacturer.

B. Substrate surfaces shall be dry at application.

1.08 WARRANTY

A. Special Installer’s Joint Warranty:  Manufacturer’s standard form in which installer agrees to
repair or replace products that do not comply with Performance and other specified
requirements within specified warranty period.
1. Warranty Period:  Five (5) years from Date of Substantial Completion.

B. Special Manufacturer’s Joint Warranty:  Manufacturer’s standard form in which product
manufacturer agrees to furnish product to repair or replace those that do not comply with
Performance and other specified requirements within specified warranty period.
1. Warranty Period:  Ten (10) years from Date of Substantial Completion.

PART 2 PRODUCTS

2.01 MEMBRANE MATERIALS; PRODUCT FAMILIES

A. The following Product Families are presented as complete systems.  Contractor shall select
and utilize a complete Product Family.  Inter-changing components of different Product Families
is not acceptable.

B. Product Family Components:  Definition of use:
1. Nail-on Flashing:  Flush window jambs, wood doors, and window sill “bibs” only.
2. Self-Adhered Membrane Flashing:  Recessed windows (unless otherwise noted on

Drawings), window rough opening sills, door rough openings, backing for wall
penetrations, and as required to separate concrete from sheet metal.  Note:  Release
paper shall be removed and membrane fully adhered with J-roller for all self-adhered
membrane.
a. 25 mil at the following locations unless otherwise indicated on Drawings:

1) Window sills, jambs, and head.
2) Corridor and deck edges.
3) Expansion and control joints.
4) Inside/outside building corners.
5) Over drip edges, head flashings, weep screed, roof metal, and other areas

indicated on the Drawings.
b. 40 mil at the following locations unless otherwise indicated on Drawings:

1) Door jambs and head.
2) Deep recessed window sills.
3) Door sills.
4) Railing and stair connections.
5) Roof to wall transitions.
6) Transition metal.
7) Scaffolding attachments.
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8) Parapets.
9) Door jambs and head.
10) Storefront sill, jambs, and head.
11) Valley metal.
12) All roof jacks stripped in.
13) Pot shelves (if applicable).
14) Sheet metal penetrations.

3. Primer:  Masonry/concrete, OSB; anywhere self-adhered membrane is not fully adhered
or where primer is recommended by manufacturer.

4. Sealant (on facer):
a. Repair of installation at doors, windows, and penetrations.
b. Lath sealant repair.

5. Sealant (contact adhesive backside):  Window heads, lag bolt and anchor bolt
penetrations.

6. High Temp Membrane:  Horizontal surfaces under metal coping flashing.
7. Building Paper/Underlayment:  Fortifiber “Hydrotex” or equivalent.

C. Product Family 1:  Products by International Building Components, Inc., except as otherwise
specified.
1. Nail-on Flashing:  “WaterBlock 25-mil” or “Nail-on Flashing.”
2. Self-Adhered Membrane Flashing:  “WaterBlock,” 25-mil and/or 40-mil.
3. Primer:  “Elastocol Stick H2O.”
4. Window Corner Piece:  “WaterBlock Corner Guard” or TLS Labs Corner Pieces.
5. Sealant (On Facer):  WaterBlock Premium Polyurethane.
6. Sealant (Adhesive Side):  “WaterBlock Sopramastic.”
7. High Temp Membrane:  “WaterBlock Waterproof Flashing Membrane HT,” 40-mil.
8. Building Paper/Underlayment:  Fortifiber “Hydrotex” or equivalent.

D. Product Family 2:  Products by Fortifiber Building Systems Group, except as otherwise
specified.
1. Nail-on Flashing:  “Moistop Next Window Flashing.”
2. Self-Adhered Membrane Flashing:  “FortiFlash” window flashing, 25-mil and/or 40-mil.
3. Primer: “Aquatac” by the Henry Company, or other approved primer by manufacturer.
4. Window Corner Piece:  TLS Labs Corner Pieces.
5. Sealant (“FortiFlash” – On Facer):  “Moistop Sealant.”
6. Sealant (“FortiFlash” – Adhesive):  “Moistop Sealant,” knock down.
7. Sealant – “Moistop Next”:  No restrictions.
8. High Temp Membrane:  “Grace Ultra” by Grace Construction Products.
9. Building Paper/Underlayment:  Fortifiber “Hydrotex” or equivalent.

E. Product Family 3:  Products by Top Industrial, Inc., except as otherwise specified.
1. Nail-on Flashing:  “RainBuster 420.”
2. Self-Adhered Membrane Flashing:  “RainBuster 415,” 25-mil and/or 40-mil.
3. Primer:  “Aquatac” by the Henry Company, or other approved primer by manufacturer.
4. Window Corner Piece:  “RainBuster 425.”
5. Sealant (on facer):  “RainBuster 450.”
6. Sealant (adhesive site):  “RainBuster 450.”
7. High Temp Membrane:  “RainBuster 415” up to 180 degrees F, “Vycor Ultra” by Grace

Construction Products for added protection up to 230 degrees F.  If anticipated
temperature cannot be determined, use Grace.

8. Building Paper/Underlayment:  Fortifiber “Hydrotex” or equivalent.

2.02 ACCESSORIES

A. Mechanical Fasteners:  Washer-type, as recommended by membrane manufacturer for
attachment to substrate.
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B. Liquid Membrane:  Two-component, 100 percent solids modified urethane, cold-applied;
"Bituthene Liquid Membrane," or equal compatible with membrane and acceptable to
membrane manufacturer.

C. Penetration Flashing:  Quickflash Weatherproofing Products, Inc., or accepted equal.
1. Electrical panels.
2. Box penetrations.
3. Vent penetrations.
4. Pipe penetrations.
5. Conduit penetrations.
6. Air conditioning lines.
7. Door bells.
8. Miscellaneous penetrations, and where indicated on the Drawings.

D. Accessories:  Provide primers, mastics, and materials recommended by manufacturer for joints
and protrusions.

PART 3 EXECUTION

3.01 EXAMINATION

A. Check to ascertain whether surfaces to receive sheet membrane flashing or underlayment are
free of dirt, debris, sharp protrusions, and irregularities at joints.

B. Verify that entire flashing membrane is installed over solid backing.

C. Contractor shall promptly bring any problems or discrepancies to the attention of Owner and
Architect, in writing.

D. Application of materials indicates acceptance by installer of surfaces and conditions.

E. Verify that all penetrations are properly flashed with Quickflash or equal, sheet metal, and/or
self-adhered membrane unless otherwise noted on the Drawings.  Correct deficiencies.

3.02 PREPARATION

A. Where priming is required, prime substrates with primer suitable for each substrate and
recommended for this use by membrane manufacturer.

B. Prime concrete if bottom of membrane overlaps and is adhered to concrete foundation or slab.
 Prime only areas that can be covered with membrane on the same day.  Re-prime areas not
covered with membrane within 24 hours.

C. Prime other substrates as recommended by manufacturer for installation of sheet membrane.

D. At external corners or gaps in sheathing, install liquid membrane to smooth and ease gaps, and
to round corners.

3.03 APPLICATION OF SELF ADHERING FLASHING AND UNDERLAYMENT

A. Install at locations specified and as shown on Drawings.

B. Prime substrates where recommended by membrane manufacturer, or as required to provide
appropriate bond.

C. Cut membrane from roll to required lengths, and apply in continuous strips over solid backing.
1. Remove release paper, and adhere membrane fully to substrate or as indicated on

Drawings; no exceptions.  Use J-rollers to apply all self-adhered membrane.
a. Due to sequencing of multiple trades; peel back, fold/remove release paper, and

adhere membrane for work completed at that time.  Leave the remaining portion of
release paper to be removed at next step of installation.

b. Install self-adhering membrane wrinkle free.
c. Fishmouths are not allowed.

2. Press membrane into corners where shown, and firmly set with J-roller.  Self adhering
membrane is not required at building corners except as shown.

3. Comply with manufacturer’s recommendations for overlapping or side and end seams.

D. Saddle membrane over top of walls.  Weather-lap ends 6 inches minimum.
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E. Openings:  Install as shown on the Drawings, in accordance with details and recommendations
of manufacturer, ASTM E2112, and AAMA 2400.
1. Fold and lap flashing to prevent water from migrating behind underlayment.
2. Provide sealant at any “pinholes.”

F. Lap self-adhering membrane in the direction of water flow.

G. Press membrane into place using heavy hand pressure, or roll with a wall or countertop roller.
 Roll seams.  Fishmouths are not allowed.

H. Provide mechanical fasteners where recommended by membrane manufacturer.  Fastener
heads shall be sealed with liquid membrane.

I. Seal joints caused by pipes, conduits, electrical boxes, anchors, and similar items penetrating
membrane with liquid membrane to create an airtight seal between penetrating objects and
membrane.  Apply liquid membrane to seal termination edges.

J. Inspect membrane for continuity.  Patch tears, fishmouths, damage, and inadequately lapped
seams, overlapping in accordance with manufacturer's instructions.

K. Apply overlying materials within allowable exposure time limits stated in manufacturer's
instructions.

L. Protect membranes from exposure to UV or direct sunlight beyond manufacturer’s written
exposure limits.  If exposure limit expires, remove affected membranes, and replace with new,
including subsequent materials.

3.04 APPLICATION OF BUILDING PAPER/UNDERLAYMENT AT WALLS

A. Apply one layer of specified underlayment over substrate.
1. Install in one layer to provide a continuous drainage plane between inner and outer layers

of underlayment, including around penetrations.
2. Securely staple to substrate.
3. Apply horizontally over entire surface in shingle fashion, lapping courses minimum 3

inches.
4. Stagger vertical joints.
5. Lap vertical joints a minimum of 6 inches.
6. Stagger joints between layers.
7. Begin roll a minimum of 6 inches away from corner, including termination of roll.
8. Apply sealant around all penetrations and underlayment, all four sides and hand tool

smooth.
a. Apply sealant to outer face of all penetrations prior to metal lath, around all sides,

hand tool smooth.

B. Underlayment shall be continuous under control joints in plaster; do not cut.

C. Flashing material is not considered a “layer.”

D. Repair tears and holes:
1. Under 1/2 Inch:  Repair with sealant.
2. 1/2 Inch and Over:  Remove defective paper.  Apply new paper, properly shingled and

overlapped into existing.

3.05 FIELD QUALITY CONTROL

A. Comply with requirements of Section 01 91 15, “Building Envelope Consulting and Testing” and
Section 01 9116, “Building Envelope Testing Protocol.”

B. Owner may retain a waterproofing consultant to monitor membrane installation daily.

C. In addition, Owner may hire an inspector and/or testing agency in accordance with Section
01 45 00, "Testing Services."
1. Testing may include water testing of flexible flashing and underlayment in accordance with

AAMA 501.1 and ASTM E1105.
2. Inspector and/or testing agency will interpret tests and state in each report whether tested

work complies with or deviates from specified requirements.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 07 6500 - 6
FLEXIBLE FLASHING AND

UNDERLAYMENT

D. Patch, or remove and replace, system components where inspection or test results indicate that
work does not comply with specified requirements.

END OF SECTION
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SECTION 07 7200
ROOF ACCESSORIES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Roof curbs.
2. Equipment supports.
3. Pipe supports.
4. Preformed flashing sleeves.

B. Related Sections:
1. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal

flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet
metal trim and accessories.

2. Section 07 5423 “TPO Roofing” for roofing and roof walkways.

1.03 PERFORMANCE REQUIREMENTS

A. General Performance: Roof accessories shall withstand exposure to weather and resist
thermally induced movement without failure, rattling, leaking, or fastener disengagement due to
defective manufacture, fabrication, installation, or other defects in construction.

1.04 ACTION SUBMITTALS

A. Product Data: For each type of roof accessory indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

B. Shop Drawings: For roof accessories. Include plans, elevations, keyed details, and attachments
to other work. Indicate dimensions, loadings, and special conditions. Distinguish between plant-
and field-assembled work.

C. Samples: For each exposed product and for each color and texture specified, prepared on
Samples of size to adequately show color.

1.05 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-
mounted items. Show the following:
1. Size and location of roof accessories specified in this Section.
2. Method of attaching roof accessories to roof or building structure.
3. Other roof-mounted items including mechanical and electrical equipment, ductwork,

piping, and conduit.
4. Required clearances.

B. Warranty: Sample of special warranty.

1.06 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For roof accessories to include in operation and
maintenance manuals.

1.07 COORDINATION

A. Coordinate layout and installation of roof accessories with roofing system to provide a
leakproof, weathertight, secure, and noncorrosive installation.

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be
supported.
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1.08 WARRANTY

A. Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer
agrees to repair finishes or replace roof accessories that show evidence of deterioration of
factory-applied finishes within specified warranty period.
1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PART 2  PRODUCTS

2.01 METAL MATERIALS

A. Zinc-Coated Galvanized Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating designation
and mill phosphatized for field painting where indicated.
1. Mill-Phosphatized Finish: Manufacturer's standard for field painting.
2. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or

light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film
thickness of 0.2 mil (0.005 mm).

3. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with ASTM
A 755/A 755M. Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions.
a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and

fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

4. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for topcoat.
Comply with coating manufacturer's written instructions for applying and baking to achieve
a minimum dry film thickness of 2 mils (0.05 mm).

5. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

B. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792/A 792M, AZ50 (AZM150) coated.
1. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or

light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film
thickness of 0.2 mil (0.005 mm).

2. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with ASTM
A 755/A 755M. Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions.
a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and

fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

3. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for topcoat.
Comply with coating manufacturer's written instructions for applying and baking to achieve
a minimum dry film thickness of 2 mils (0.05 mm).

4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

C. Aluminum Sheet: ASTM B 209 (ASTM B 209M), manufacturer's standard alloy for finish
required, with temper to suit forming operations and performance required.
1. Mill Finish: As manufactured.
2. Exposed Coil-Coated Finish: Prepare, pretreat, and apply coating to exposed metal

surfaces to comply with coating and resin manufacturers' written instructions.
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a. Two-Coat Fluoropolymer Finish: AAMA 620. System consisting of primer and
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by
weight.

3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry
film thickness of 0.5 mil (0.013 mm).

D. Aluminum Extrusions and Tubes: ASTM B 221 (ASTM B 221M), manufacturer's standard alloy
and temper for type of use, finished to match assembly where used, otherwise mill finished.

E. Steel Shapes: ASTM A 36/A 36M, hot-dip galvanized according to ASTM A 123/A 123M unless
otherwise indicated.

F. Steel Tube: ASTM A 500, round tube.

G. Galvanized-Steel Tube: ASTM A 500, round tube, hot-dip galvanized according to ASTM A
123/A 123M.

H. Steel Pipe: ASTM A 53/A 53M, galvanized.

2.02 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other
miscellaneous items required by manufacturer for a complete installation.

B. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or
chromium, and complying with AWPA C2; not less than 1-1/2 inches (38 mm) thick.

C. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

D. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and
metals being fastened. Match finish of exposed fasteners with finish of material being fastened.
Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following
unless otherwise indicated:
1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300 stainless

steel or hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329.
2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
3. Fasteners for Copper Sheet: Copper, hardware bronze, or passivated Series 300 stainless

steel.
4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

E. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or
silicone or a flat design of foam rubber, sponge neoprene, or cork.

F. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant as recommended
by roof accessory manufacturer for installation indicated; low modulus; of type, grade, class,
and use classifications required to seal joints and remain watertight.

G. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.

2.03 ROOF CURBS

A. Roof Curbs: Internally reinforced roof-curb units with integral spring-type vibration isolators and
capable of supporting superimposed live and dead loads, including equipment loads and other
construction indicated on Drawings; with welded or mechanically fastened and sealed corner
joints, stepped integral metal cant raised the thickness of roof insulation, and integrally formed
deck-mounting flange at perimeter bottom.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. AES Industries, Inc.
b. Curbs Plus, Inc.
c. Custom Solution Roof and Metal Products.
d. Greenheck Fan Corporation.
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e. LM Curbs.
f. Metallic Products Corp.
g. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
h. Pate Company (The).
i. Roof Products, Inc.
j. Safe Air of Illinois.
k. Thybar Corporation.
l. Vent Products Co., Inc.

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be
supported.

C. Loads: See mechanical drawings for loads.

D. Material: Zinc-coated (galvanized) steel sheet, [0.052 inch (1.32 mm)] [0.079 inch (2.01 mm)]
[Insert dimension] thick.
1. Finish: Mill phosphatized.

E. Construction:
1. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation.
2. Liner: Same material as curb, of manufacturer's standard thickness and finish.
3. Factory-installed wood nailer at top of curb, continuous around curb perimeter.
4. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform

to roof profile.
5. Fabricate curbs to minimum height of 9 inches (300 mm) unless otherwise indicated.
6. Top Surface: Level around perimeter with roof slope accommodated by sloping the deck-

mounting flange.
7. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height

tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip
unit with water diverter or cricket on side that obstructs water flow.

2.04 EQUIPMENT SUPPORTS

A. Equipment Supports: Internally reinforced metal equipment supports capable of supporting
superimposed live and dead loads, including equipment loads and other construction indicated
on Drawings; with welded or mechanically fastened and sealed corner joints, stepped integral
metal cant raised the thickness of roof insulation, and integrally formed deck-mounting flange at
perimeter bottom.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. AES Industries, Inc.
b. Curbs Plus, Inc.
c. Custom Solution Roof and Metal Products.
d. Greenheck Fan Corporation.
e. LM Curbs.
f. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
g. Pate Company (The).
h. Roof Products, Inc.
i. Thybar Corporation.
j. Vent Products Co., Inc.

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be
supported.

C. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch (1.32 mm) thick.
1. Finish: Mill phosphatized.

D. Construction:
1. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board insulation.
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2. Liner: Same material as equipment support, of manufacturer's standard thickness and
finish.

3. Factory-installed continuous wood nailers 3-1/2 inches (90 mm) wide at tops of equipment
supports.

4. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and
finish as equipment support.

5. Fabricate equipment supports to minimum height of 8 inches (300 mm) unless otherwise
indicated.

6. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to
accommodate roof slope so that tops of supports are level with each other. Equip supports
with water diverters or crickets on sides that obstruct water flow.

2.05 GRAVITY VENTILATORS

A. Low-Profile, Cylindrical-Style Gravity Ventilators: Manufacturer's standard, fabricated as
indicated, with manufacturer's standard welded or sealed mechanical joints.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. Greenheck Fan Corporation.

2. Construction: Integral base flange, vent cylinder, cylinder bird screen, and hood.
3. Dimensions: As indicated on Drawings.
4. Configuration: As indicated on Drawings.
5. Bird Screens: Manufacturer's standard mesh with rewireable frame.
6. Insect Screens: Manufacturer's standard mesh with rewireable frame.
7. Vent Cylinder, Base Flange, and Hood Material: Aluminum sheet, of manufacturer's

standard thickness.
8. Finish: As selected by Architect from manufacturer's full range.

2.06 PIPE SUPPORTS

A. Light-Duty Pipe Supports: Extruded-aluminum base assembly and Type 304 stainless-steel
roller assembly for pipe sizes indicated, including manufacturer's recommended load-
distributing baseplate.
1. Basis-of-Design Product: Subject to compliance with requirements, provide comparable

product by one of the following:
a. Thaler Metal USA Inc.

2. Finish: Manufacturer's standard.

2.07 PREFORMED FLASHING SLEEVES

A. Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with
integral deck flange, 12 inches (300 mm) [Insert dimension] high, with removable metal hood
and [slotted] [perforated] metal collar.
1. Manufacturers: Subject to compliance with requirements, [provide products by one of the

following] [available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following]:

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product
indicated on Drawings] [Insert manufacturer's name; product name or designation] or
comparable product by one of the following:
a. Custom Solution Roof and Metal Products.
b. Thaler Metal USA Inc.
c. [Insert manufacturer's name].

3. Metal: [Aluminum sheet, 0.063 inch (1.60 mm) thick] [Copper sheet, 16 oz. (0.55 mm)
thick] [Insert material and thickness].

4. Diameter: [As indicated] [3 inches (76 mm)] [4 inches (100 mm)] [5 inches (125 mm)] [6
inches (150 mm)] [7 inches (175 mm)] [8 inches (200 mm)] [9 inches (225 mm)] [10 inches
(250 mm)] [Insert dimension].

5. Finish: [Manufacturer's standard] [Insert finish].
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B. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. Custom Solution Roof and Metal Products.
b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
c. Thaler Metal USA Inc.

2. Metal: Aluminum sheet, 0.063 inch (1.60 mm) thick.
3. Height: 7 inches (175 mm).
4. Diameter: As indicated by vent size.
5. Finish: Manufacturer's standard.

2.08 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions, and other conditions affecting performance of the Work.

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.

C. Verify dimensions of roof openings for roof accessories.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General: Install roof accessories according to manufacturer's written instructions.
1. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs

in alignment, excessive oil canning, buckling, or tool marks.
2. Anchor roof accessories securely in place so they are capable of resisting indicated loads.
3. Use fasteners, separators, sealants, and other miscellaneous items as required to

complete installation of roof accessories and fit them to substrates.
4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or

loosening of fasteners and seals.

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from
contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer.
1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating

where in contact with wood, ferrous metal, or cementitious construction.
2. Underlayment: Where installing roof accessories directly on cementitious or wood

substrates, install a course of felt underlayment and cover with a slip sheet, or install a
course of polyethylene sheet.

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of
roof accessories for waterproof performance.

C. Roof Curb Installation: Install each roof curb so top surface is level.

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each
other.

E. Gravity Ventilator Installation: Verify that gravity ventilators operate properly and have
unrestricted airflow. Clean, lubricate, and adjust operating mechanisms.

F. Pipe Support Installation: Install pipe supports so top surfaces are in contact with and provide
equally distributed support along length of supported item.
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G. Preformed Flashing-Sleeve Installation: Secure flashing sleeve to roof membrane according to
flashing-sleeve manufacturer's written instructions.

H. Seal joints with elastomeric sealant as required by roof accessory manufacturer.

3.03 REPAIR AND CLEANING

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing according to ASTM A 780.

B. Touch up factory-primed surfaces with compatible primer ready for field painting according to
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."

C. Clean exposed surfaces according to manufacturer's written instructions.

D. Clean off excess sealants.

E. Replace roof accessories that have been damaged or that cannot be successfully repaired by
finish touchup or similar minor repair procedures.

END OF SECTION 077200
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SECTION 07 7233
ROOF HATCHES

PART 1  GENERAL

1.01 SUMMARY

A. Work Included:  Provide factory-fabricated thermally broken roof hatch for ladder access.

1.02 SUBMITTALS

A. Product Data:  Submit manufacturer’s product data.

B. Shop Drawings: Submit shop drawings including profiles, accessories, location, adjacent
construction interface, and dimensions.

C. Warranty:  Submit executed copy of manufacturer’s standard warranty.

1.03 QUALITY ASSURANCE

A. Manufacturer:  A minimum of 5 years experience manufacturing similar products.

B. Installer:  A minimum of 2 years experience installing similar products.

C. Manufacturer’s Quality System: Registered to ISO 9001:2008 Quality Standards including in-
house engineering for product design activities.

1.04 DELIVERY, STORAGE AND HANDLING

A. Deliver products in manufacturer’s original packaging.  Store materials in a dry, protected, well-
vented area. Inspect product upon receipt and report damaged material immediately to
delivering carrier and note such damage on the carrier’s freight bill of lading.

1.05 WARRANTY

A. Manufacturer’s Warranty:  Provide manufacturer’s standard warranty.  Materials shall be free of
defects in material and workmanship for a period of five years from the date of purchase.
Should a part fail to function in normal use within this period, manufacturer shall furnish a new
part at no charge.

PART 2  PRODUCTS

2.01 ROOF HATCH

A. Furnish and install where indicated on plans aluminum roof hatch.

B. Performance characteristics:
1. Cover and curb shall be thermally broken to prevent heat transfer between interior and

exterior surfaces.
2. Cover shall be reinforced to support a minimum live load of 40 psf (195kg/m2) with a

maximum deflection of 1/150th of the span or 20 psf (97kg/m2) wind uplift.
3. Operation of the cover shall be smooth and easy with controlled operation throughout the

entire arc of opening and closing.
4. Operation of the cover shall not be affected by temperature.
5. Entire hatch shall be weather tight with fully welded corner joints on cover and curb.

C. Cover: Shall be 11 gauge (2.3mm) aluminum with a 5” (127mm) beaded flange with formed
reinforcing members. Interior and exterior surfaces shall be thermally broken to minimize heat
transfer and to resist condensation. Cover shall have a heavy extruded EPDM rubber gasket
bonded to the cover interior to assure a continuous seal when compressed to the top surface of
the curb.

D. Cover insulation: Shall be 3” (75mm) thick polyisocyanurate with an R-value = 18 (U=0.315
W/m2K), fully covered and protected by an 18 gauge (1mm) aluminum liner.

E. Curb: Shall be 12” (305mm) in height and of 11 gauge (2.3mm) aluminum. Interior and exterior
surfaces shall be thermally broken to minimize heat transfer and to resist condensation. The
curb shall be formed with a 5-1/2” (140mm) flange with 7/16” (11mm) holes provided for
securing to the roof deck. The curb shall be equipped with an integral metal capflashing of the
same gauge and material as the curb, fully welded at the corners, that features the Bil-Clip®
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flashing system, including stamped tabs, 6” (153mm) on center, to be bent inward to hold single
ply roofing membrane securely in place.

F. Curb insulation: Shall be 3” (75mm) thick polyisocyanurate with an R-value = 18 (U=0.315
W/m2K).

G. Lifting mechanisms: Manufacturer shall provide compression spring operators enclosed in
telescopic tubes to provide, smooth, easy, and controlled cover operation throughout the entire
arc of opening and closing. The upper tube shall be the outer tube to prevent accumulation of
moisture, grit, and debris inside the lower tube assembly. The lower tube shall interlock with a
flanged support shoe welded to the curb assembly.

H. Hardware
1. Heavy stainless steel pintle hinges shall be provided
2. Cover shall be equipped with a spring latch with interior and exterior turn handles
3. Roof hatch shall be equipped with interior and exterior padlock hasps.
4. The latch strike shall be a stamped component bolted to the curb assembly.
5. Cover shall automatically lock in the open position with a rigid hold open arm equipped

with a 1” (25mm) diameter red vinyl grip handle to permit easy release for closing.
6. Compression spring tubes shall be an anti-corrosive composite material and all other

hardware shall be zinc plated and chromate sealed. [For installation in highly corrosive
environments or when prolonged exposure to hot water or steam is anticipated, specify
Type 316 stainless steel hardware].

7. Cover hardware shall be bolted into heavy gauge channel reinforcing welded to the
underside of the cover and concealed within the insulation space.

I. Accessories
1. Provide wall mounted ladder to access roof hatch.
2. Provide 42" high folding safety guard around hatch which allows hatch to meet codes

adjacent to edge of roof dropoff.

J. Finishes: Factory finish shall be mill finish aluminum.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and openings for compliance with requirements for installation tolerances
and other conditions affecting performance.  Proceed with installation only after unsatisfactory
conditions have been corrected.

3.02 INSTALLATION

A. Install products in strict accordance with manufacturer’s instructions and approved submittals.
 Locate units level, plumb, and in proper alignment with adjacent work.
1. Test units for proper function and adjust until proper operation is achieved.
2. Repair finishes damaged during installation.
3. Restore finishes so no evidence remains of corrective work.

3.03 ADJUSTING AND CLEANING

A. Clean exposed surfaces using methods acceptable to the manufacturer which will not damage
finish.

END OF SECTION
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SECTION 07 8100
APPLIED FIRE PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Applied fire protection of interior structural steel not exposed to damage or moisture.

B. Applied fire protection of structural steel exposed to damage or moisture.

C. Preparation of applied fire protection for application of exposed overcoat finish specified
elsewhere.

1.02 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2020.

B. ASTM E605/E605M - Standard Test Methods for Thickness and Density of Sprayed Fire-
Resistive Material (SFRM) Applied to Structural Members; 1993, with Editorial Revision (2015).

C. ASTM E736/E736M - Standard Test Method for Cohesion/Adhesion of Sprayed Fire-Resistive
Materials Applied to Structural Members; 2017.

D. ASTM E759/E759M - Standard Test Method for Effect of Deflection on Sprayed Fire-Resistive
Material Applied to Structural Members; 1992 (Reapproved 2023).

E. ASTM E760/E760M - Standard Test Method for Effect of Impact on Bonding of Sprayed Fire-
Resistive Material Applied to Structural Members; 1992 (Reapproved 2023).

F. ASTM E761/E761M - Standard Test Method for Compressive Strength of Sprayed Fire-
Resistive Material Applied to Structural Members; 1992 (Reapproved 2023).

G. ASTM E859/E859M - Standard Test Method for Air Erosion of Sprayed Fire-Resistive Materials
(SFRMs) Applied to Structural Members; 2023.

H. ASTM E937/E937M - Standard Test Method for Corrosion of Steel by Sprayed Fire-Resistive
Material (SFRM) Applied to Structural Members; 1993 (Reapproved 2023).

I. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015.

J. UL (FRD) - Fire Resistance Directory; current edition.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittals procedures.

B. Product Data:  Provide data indicating product characteristics.

C. Test Reports:  Reports from reputable independent testing agencies for proposed products,
indicating compliance with specified criteria, conducted under conditions similar to those on
project, as follows:
1. Bond strength.
2. Bond impact.
3. Compressive strength.
4. Fire tests using substrate materials similar those on project.

D. Manufacturer's Installation Instructions:  Indicate special procedures.

E. Field Quality Control Submittals:   Submit field test report.

1.05 MOCK-UP

A. Construct mock-up, 100 square feet in size.

B. Comply with project requirements for fire ratings.

C. Locate where directed.
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D. Examine installation within one hour of application to determine variances from specified
requirements due to shrinkage, temperature, and humidity.

E. Where shrinkage and cracking are evident, adjust mixture and method of application as
necessary; remove materials and re-construct mock-up.

F. Mock-up may remain as part of the Work.

1.06 FIELD CONDITIONS

A. Do not apply fireproofing when temperature of substrate material and surrounding air is below
40 degrees F or when temperature is predicted to be below said temperature for 24 hours after
application.

B. Provide ventilation in areas to receive fireproofing during application and 24 hours afterward, to
dry applied material.

C. Provide temporary enclosure to prevent spray from contaminating air.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a two year period after Date of Substantial Completion.
1. Include coverage for fireproofing to remain free from cracking, checking, dusting, flaking,

spalling, separation, and blistering.
2. Reinstall or repair failures that occur within warranty period.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Applied Fire Protection:
1. GCP Applied Technologies :  www.gcpat.com/#sle.
2. Isolatek International Corp :  www.isolatek.com/#sle.
3. Southwest Fireproofing Products Company :  www.sfrm.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 APPLIED FIRE PROTECTION ASSEMBLIES

A. Provide fire resistance ratings for following building elements as required by local building code:
1. Primary structural frame, including columns, girders, and trusses, .
2. Bearing walls, exterior, .
3. Bearing walls, interior, .
4. Nonbearing walls and partitions, exterior, .
5. Nonbearing walls and partitions, interior, .
6. Floor construction, including supporting beams and joists, .
7. Roof construction, including supporting beams and joists, .

2.03 MATERIALS

A. Applied Fire Protection Material for Interior Applications, Concealed:  Manufacturer's standard
factory mixed material, which when combined with water is capable of providing indicated fire
resistance, and complying with following requirements:
1. Bond Strength:  150 pounds per square foot, minimum, when tested in accordance with

ASTM E736/E736M when set and dry.
2. Compressive Strength:  8.33 pounds per square inch, minimum.
3. Effect of Impact on Bonding:  No cracking, spalling or  delamination, when tested in

accordance with ASTM E760/E760M.
4. Corrosivity:  No evidence of corrosion, when tested in accordance with ASTM

E937/E937M.
5. Surface Burning Characteristics:  Maximum flame spread index of 0 (zero) and maximum

smoke developed index of 0 (zero), when tested in accordance with ASTM E84.

B. Applied Fire Protection Material Exposed to Damage or Moisture:  Manufacturer's standard
factory mixed material, which when combined with water is capable of providing indicated fire
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resistance, and complying with following requirements:
1. Bond Strength:  1,000 psf, minimum, when tested in accordance with ASTM E736/E736M

when set and dry.
2. Effect of Impact on Bonding:  No cracking, spalling or  delamination, when tested in

accordance with ASTM E760/E760M.
3. Corrosivity:  No evidence of corrosion, when tested in accordance with ASTM

E937/E937M.
4. Air Erosion Resistance:  Weight loss of 0.025 g/sq ft, maximum, when tested in

accordance with ASTM E859/E859M after 24 hours.
5. Surface Burning Characteristics:  Maximum flame spread index of 0 (zero) and maximum

smoke developed index of 0 (zero), when tested in accordance with ASTM E84.

2.04 ACCESSORIES

A. Primer Adhesive:  Of type recommended by applied fire protection manufacturer.

B. Overcoat:  As recommended by manufacturer of applied fire protection material.

C. Water:  Clean, potable.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive fireproofing.

B. Verify that clips, hangers, supports, sleeves, and other items required to penetrate fireproofing
are in place.

C. Verify that ducts, piping, equipment, or other items that would interfere with application of
fireproofing have not been installed.

D. Verify that voids and cracks in substrate have been filled.

E. Verify that projections have been removed where fireproofing will be exposed to view as a
finish material.

3.02 PREPARATION

A. Perform tests as recommended by fireproofing manufacturer in applications where adhesion of
fireproofing to substrate is in question.

B. Remove incompatible materials that could effect bond by scraping, brushing, scrubbing, or
sandblasting.

C. Prepare substrates to receive fireproofing in strict accordance with instructions of fireproofing
manufacturer.

D. Protect surfaces not scheduled for fireproofing and equipment from damage by overspray, fall-
out, and dusting.

E. Close off and seal duct work in areas where fireproofing is being applied.

3.03 APPLICATION

A. Apply primer adhesive in accordance with manufacturer's instructions.

B. Apply fireproofing in uniform thickness and density as necessary to achieve required ratings.

C. Apply overcoat to a thickness of ____ inches.

3.04 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 4000 - Quality
Requirements.

B. Inspect installed fireproofing after application and curing for integrity, prior to its concealment.

C. Ensure that actual thicknesses, densities, and bond strengths meet requirements for specified
ratings and requirements of authorities having jurisdiction (AHJ).

D. Re-inspect installed fireproofing for integrity of fire protection, after installation of subsequent
Work.
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3.05 CLEANING

A. Remove excess material, overspray, droppings, and debris.

B. Remove fireproofing from materials and surfaces not required to be fireproofed.

END OF SECTION
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SECTION 07 8123
INTUMESCENT FIRE PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Thin-film intumescent fire protection.

B. Compressible-rod intumescent fire protection.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2020.

B. SSPC-PA 2 - Procedure For Determining Conformance To Dry Coating Thickness
Requirements; 2015, with Editorial Revision (2018).

C. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittals procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Performance characteristics and test results.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Selection Samples:  For decorative top coat, color chips representing manufacturer's full range
of available colors and sheens.

D. Test Reports:  Published fire resistive designs for structural elements of the types required for
the project, indicating hourly ratings of each assembly.

E. Field Quality Control Submittals:   Submit field test report.

1.04 MOCK-UP

A. Provide a mock-up for evaluation of surface preparation techniques and application
workmanship; approved mock-up will serve as a standard of comparison for subsequent work
of this section.

B. Finish at least 100 sq ft of surface in areas as designated by Architect.

C. Evaluate mock-up for compliance with specified requirements, including thickness and finish
texture.

D. Do not proceed with remaining work until workmanship, color, and sheen are approved by
Architect.

E. Refinish mock-up area as required to produce acceptable work.

F. Approved mock-up may remain as part of the project.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer’s original, unopened containers with identification labels and
testing agency markings intact and legible.

B. Store products in manufacturer's unopened packaging until ready for installation.
1. Store at temperatures not less than 50 degrees F in dry, protected area.
2. Protect from freezing, and do not store in direct sunlight.
3. Dispose of any materials that have come into contact with contaminants of any kind prior

to application.

C. Dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.
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1.06 FIELD CONDITIONS

A. Protect areas of application from windblown dust and rain.

B. Maintain ambient field conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under ambient
conditions outside manufacturer's absolute limits.
1. Provide temporary enclosures as required to control ambient conditions.
2. Do not apply intumescent fireproofing when ambient temperatures are below 50 degrees

F without specific approval from manufacturer.
3. Maintain relative humidity between 40 and 60 percent in areas of application.
4. Maintain ventilation in enclosed spaces during application and for not less than 72 hours

afterward.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Intumescent Thin-Film Fire Protection:
1. Albi Manufacturing Division of StanChem Inc :  www.albi.com/#sle.
2. Contego International, Inc; High Solids Reactive Fire Barrier (HS RFB):

 www.contegointernational.com/#sle.
3. Hilti, Inc; Fire Finish Steel Protection Spray CFP-SP WB:  www.us.hilti.com/#sle.
4. Isolatek International Corp :  www.isolatek.com/#sle.
5. Quantum Chemical; SafeCoat Steel:  www.quantumchemical.com/#sle.
6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Intumescent Compressible-Rod Fire Protection:
1. CEMCO; HOTROD Type-X Compressible Firestopping:  www.cemcosteel.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SYSTEM REQUIREMENTS

A. Fireproofing:  Provide intumescent  fire protection systems tested by an independent testing
agency in accordance with ASTM E119 and acceptable to authorities having jurisdiction (AHJ).
1. Provide assemblies listed by UL or FM and bearing listing agency label or mark.

2.03 MATERIALS

A. Fire Resistive Coating System:  Thin-film intumescent fire protection system for structural steel,
gypsum board, wood, oriented strand board (OSB), concrete, and concrete masonry units
(CMU).

B. Fire Resistive Compressible-Rod System:  Compressible intumescent fire protection system for
structural steel, gypsum board, wood, oriented strand board (OSB), concrete, and concrete
masonry units (CMU).

C. Sealers and Primer:  As required by tested and listed assemblies, and recommended by
fireproofing manufacturer to suit specific substrate conditions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates to determine if they are in satisfactory condition to receive intumescent fire
protection; verify that substrates are clean and free of oil, grease, incompatible primers, or other
foreign substances capable of impairing bond to fireproofing system.

B. Do not begin installation until substrates have been properly prepared.

C. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Thoroughly clean surfaces to receive fireproofing.

B. Repair substrates to remove surface imperfections that could effect uniformity of texture and
thickness of fireproofing system, and remove minor projections and fill voids that could
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telegraph through finished work.

C. Cover or otherwise protect other work that might be damaged by fallout or overspray of
fireproofing system, and provide temporary enclosures as necessary to confine operations and
maintain required ambient field conditions.

3.03 APPLICATION

A. Comply with manufacturer's instructions for each particular intumescent fire protection system
installation application as indicated.

B. Apply manufacturer’s recommended primer to required coating thickness.

C. Apply fireproofing to full thickness over entire area of each substrate to be protected.

D. Apply coats at manufacturer’s recommended rate to achieve dry film thickness (DFT) as
required for fire resistance ratings designated for each condition.

E. Apply intumescent fire protection by spraying to maximum extent possible, and as necessary
complete coverage by roller application or other method acceptable to manufacturer.

3.04 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 4000 - Quality
Requirements.
1. Arrange for testing of installed intumescent fire protection by an independent testing

laboratory using magnetic pull-off dry film thickness gauge in accordance with SSPC-PA
2, and ensure it meets requirements of authorities having jurisdiction (AHJ).

2. Submit field test reports promptly to Contractor and Architect.

B. Repair or replace intumescent fire protection at locations where test results indicate fireproofing
does not meet specified requirements.

3.05 CLEANING

A. Immediately after installation of fireproofing in each area, remove overspray and fallout from
other surfaces and clean soiled areas.

3.06 PROTECTION

A. Protect installed intumescent fire protection from damage due to subsequent construction
activities, so fireproofing is without damage or deterioration before Date of Substantial
Completion.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of joints and penetrations in fire resistance rated and smoke resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2020.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

C. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015.

D. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestops; 2014b.

E. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2010a (Reapproved 2015).

F. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire
Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2015b, with Editorial Revision
(2016).

G. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-
of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2013 (Reapproved 2017).

H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015.

I. ITS (DIR) - Directory of Listed Products; current edition.

J. FM 4991 - Approval Standard for Firestop Contractors; 2013.

K. FM (AG) - FM Approval Guide; current edition.

L. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).

M. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All
Revisions.

N. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

O. UL (DIR) - Online Certifications Directory; Current Edition.

P. UL (FRD) - Fire Resistance Directory; current edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

1.04 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the  fire ratings when
tested in accordance with methods indicated .
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an

acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-

es.org will be considered as constituting an acceptable test report.
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3. Submission of actual test reports is required for assemblies for which none of the above
substantiation exists.

1.05 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products :  www.3m.com/firestop/#sle.
2. A/D Fire Protection Systems Inc :  www.adfire.com/#sle.
3. Everkem Diversified Products, Inc; Intumescent Fire-Rated Putty Pads:

 www.everkemproducts.com/#sle.
4. Grabber Construction Products, Inc; GrabberGard EFC:  www.grabberman.com/#sle.
5. Hilti, Inc :  www.us.hilti.com/#sle.
6. HoldRite, a Brand of Reliance Worldwide Corporation; HydroFlame 100 Firestop Sealant:

 www.holdrite.com/#sle.
7. Nelson FireStop Products :  www.nelsonfirestop.com/#sle.
8. Passive Fire Protection Partners; Firestop 3600EX:  www.firestop.com/#sle.
9. Specified Technologies Inc :  www.stifirestop.com/#sle.
10. Tremco Commercial Sealants & Waterproofing; TREMstop Acrylic:

 www.tremcosealants.com/#sle.
11. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Perimeter Fire Containment Firestopping:  Use system that has been tested according to ASTM
E2307 to have fire resistance F Rating equal to required fire rating of floor assembly.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.

B. Head-of-Wall Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and
Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM
E2837 to have fire resistance F Rating equal to required fire rating of floor or wall, whichever is
greater.

C. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are Fire-
Rated:  Use system that has been tested according to ASTM E1966 or UL 2079 to have fire
resistance F Rating equal to required fire rating of the assembly in which the joint occurs.

D. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814
to have fire resistance F Rating equal to required fire rating of penetrated assembly.

2.04 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  See drawings for required systems and ratings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
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3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to prevent liquid material from leakage.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

C. Install labeling required by code.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 07 8413
PENETRATION FIRESTOPPING

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Penetrations in fire-resistance-rated walls.
2. Penetrations in horizontal assemblies.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

1.03 PROJECT CONDITIONS

A. Environmental Limitations: Do not install penetration firestopping when ambient or substrate
temperatures are outside limits permitted by penetration firestopping manufacturers or when
substrates are wet because of rain, frost, condensation, or other causes.

B. Install and cure penetration firestopping per manufacturer's written instructions using natural
means of ventilations or, where this is inadequate, forced-air circulation.

1.04 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that penetration
firestopping is installed according to specified requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
penetration firestopping.

C. Notify Owner's testing agency at least seven days in advance of penetration firestopping
installations; confirm dates and times on day preceding each series of installations.

PART 2  PRODUCTS

2.01 PENETRATION FIRESTOPPING

A. Provide penetration firestopping that is produced and installed to resist spread of fire according
to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated. Penetration firestopping systems shall be
compatible with one another, with the substrates forming openings, and with penetrating items
if any.

B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg.

C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings determined
per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch
wg.

D. Exposed Penetration Firestopping: Provide products with flame-spread and smoke-developed
indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

E. Accessories: Provide components for each penetration firestopping system that are needed to
install fill materials and to maintain ratings required. Use only those components specified by
penetration firestopping manufacturer and approved by qualified testing and inspecting agency
for firestopping indicated.
1. Permanent forming/damming/backing materials, including the following:

a. Slag-wool-fiber or rock-wool-fiber insulation.
b. Sealants used in combination with other forming/damming/backing materials to

prevent leakage of fill materials in liquid state.
c. Fire-rated form board.
d. Fillers for sealants.

2. Temporary forming materials.
3. Substrate primers.
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2.02 FILL MATERIALS

A. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during
exposure to moisture.

B. Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds.

C. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil
on one side.

D. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

E. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below:
1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal

surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless
indicated firestopping limits use of nonsag grade for both opening conditions.

2.03 MIXING

A. For those products requiring mixing before application, comply with penetration firestopping
manufacturer's written instructions for accurate proportioning of materials, water (if required),
type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other
items or procedures needed to produce products of uniform quality with optimum performance
characteristics for application indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting
performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Surface Cleaning: Clean out openings immediately before installing penetration firestopping to
comply with manufacturer's written instructions and with the following requirements:
1. Remove from surfaces of opening substrates and from penetrating items foreign materials

that could interfere with adhesion of penetration firestopping.
2. Clean opening substrates and penetrating items to produce clean, sound surfaces

capable of developing optimum bond with penetration firestopping. Remove loose
particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming: Prime substrates where recommended in writing by manufacturer using that
manufacturer's recommended products and methods. Confine primers to areas of bond; do not
allow spillage and migration onto exposed surfaces.

C. Masking Tape: Use masking tape to prevent penetration firestopping from contacting adjoining
surfaces that will remain exposed on completion of the Work and that would otherwise be
permanently stained or damaged by such contact or by cleaning methods used to remove
stains. Remove tape as soon as possible without disturbing firestopping's seal with substrates.

3.03 INSTALLATION

A. General: Install penetration firestopping to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.

B. Install forming materials and other accessories of types required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths
required to achieve fire ratings indicated.
1. After installing fill materials and allowing them to fully cure, remove combustible forming

materials and other accessories not indicated as permanent components of firestopping.
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C. Install fill materials for firestopping by proven techniques to produce the following results:
1. Fill voids and cavities formed by openings, forming materials, accessories, and

penetrating items as required to achieve fire-resistance ratings indicated.
2. Apply materials so they contact and adhere to substrates formed by openings and

penetrating items.
3. For fill materials that will remain exposed after completing the Work, finish to produce

smooth, uniform surfaces that are flush with adjoining finishes.

3.04 CLEANING AND PROTECTION

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and
with cleaning materials that are approved in writing by penetration firestopping manufacturers
and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping is without damage or deterioration at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, immediately cut out and remove
damaged or deteriorated penetration firestopping and install new materials to produce systems
complying with specified requirements.

END OF SECTION 078413
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SECTION 07 9200
JOINT SEALANTS

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:
1. Silicone joint sealants.
2. Urethane joint sealants.
3. Polysulfide joint sealants.
4. Latex joint sealants.
5. Solvent-release-curing joint sealants.
6. Acoustical joint sealants.

1.02 ACTION SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants
showing the full range of colors available for each product exposed to view.

1.03 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project.

B. Source Limitations:  Obtain each kind of joint sealant from single source from single
manufacturer.

C. Product Testing:  Test joint sealants using a qualified testing agency.
1. Testing Agency Qualifications:  An independent testing agency qualified according to

ASTM C 1021 to conduct the testing indicated.
2. Test according to SWRI's Sealant Validation Program for compliance with requirements

specified by reference to ASTM C 920 for adhesion and cohesion under cyclic movement,
adhesion-in-peel, and indentation hardness.

1.04 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F.
2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from

joint substrates.

PART 2 PRODUCTS

2.01 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as
demonstrated by joint-sealant manufacturer, based on testing and field experience.

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for
each liquid-applied joint sealant specified, including those referencing ASTM C 920
classifications for type, grade, class, and uses related to exposure and joint substrates.

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to
porous substrates, provide products that have undergone testing according to ASTM C 1248
and have not stained porous joint substrates indicated for Project.

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in
repeated contact with food, provide products that comply with 21 CFR 177.2600.

E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.
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2.02 SILICONE JOINT SEALANTS

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S,
Grade NS, Class 100/50, for Use NT.

B. Single-Component, Nonsag, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:
 ASTM C 920, Type S, Grade NS, Class 100/50, for Use T.

C. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:
 ASTM C 920, Type S, Grade NS, Class 25, for Use NT.

2.03 LATEX JOINT SEALANTS

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

2.04 ACOUSTICAL JOINT SEALANTS

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through
perimeter joints and openings in building construction as demonstrated by testing
representative assemblies according to ASTM E 90.

2.05 JOINT SEALANT BACKING

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated
by sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin),
and of size and density to control sealant depth and otherwise contribute to producing optimum
sealant performance.

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint.  Provide self-adhesive tape where applicable.

2.06 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions and the following requirements:
1. Remove all foreign material from joint substrates that could interfere with adhesion of joint

sealant, including dust, paints (except for permanent, protective coatings tested and
approved for sealant adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of developing
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optimum bond with joint sealants.  Remove loose particles remaining after cleaning
operations above by vacuuming or blowing out joints with oil-free compressed air.  Porous
joint substrates include the following:
a. Concrete.
b. Masonry.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants.  Nonporous joint substrates include the following:
a. Metal.
b. Glass.

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or
by cleaning methods required to remove sealant smears.  Remove tape immediately after
tooling without disturbing joint seal.

3.03 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application and

replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same time
backings are installed:
1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or
curing begins, tool sealants according to requirements specified in subparagraphs below to
form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint.
1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth and at locations indicated per

Figure 8C in ASTM C 1193.
a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:
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1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
2. Apply silicone sealant to each side of joint to produce a bead of size complying with

preformed silicone-sealant system manufacturer's written instructions and covering a
bonding area of not less than 3/8 inch.  Hold edge of sealant bead 1/4 inch inside masking
tape.

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet
extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform
contact between sealant and both extrusion and substrate.

4. Complete installation of sealant system in horizontal joints before installing in vertical
joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion
with a razor knife.

H. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after
removing protective wrapping.  Do not pull or stretch material.  Produce seal continuity at ends,
turns, and intersections of joints.  For applications at low ambient temperatures, apply heat to
sealant in compliance with sealant manufacturer's written instructions.

I. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal
construction at perimeters, behind control joints, and at openings and penetrations with a
continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at
perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's
written recommendations.

3.04 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint sealants and
of products in which joints occur.

3.05 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion.  If, despite
such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated
joint sealants immediately so installations with repaired areas are indistinguishable from original
work.

3.06 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
1. Joint Locations:

a. Control and expansion joints in brick pavers.
b. Isolation and contraction joints in cast-in-place concrete slabs.
c. Joints between different materials listed above.

2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

a. Construction joints in cast-in-place concrete.
b. Control and expansion joints in unit masonry.
c. Joints between different materials listed above.
d. Perimeter joints between materials listed above and frames of doors, windows and

louvers.
2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

a. Perimeter joints of exterior openings where indicated.
b. Vertical joints on exposed surfaces of walls and partitions.
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c. Perimeter joints between interior wall surfaces and frames of interior doors, windows
and elevator entrances.

2. Joint Sealant:  Latex.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal
nontraffic surfaces.
1. Joint Sealant Location:

a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic
surfaces.
1. Joint Location:

a. Acoustical joints where indicated.
b. Other joints as indicated.

2. Joint Sealant:  Acoustical.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

END OF SECTION
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SECTION 07 9513
EXPANSION JOINT COVER ASSEMBLIES

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2014.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

C. ASTM B308/B308M - Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural
Profiles; 2010.

D. ITS (DIR) - Directory of Listed Products; current edition.

E. UL (DIR) - Online Certifications Directory; Current Edition.

1.02 SUBMITTALS

A. Product Data:  Provide joint assembly profiles, profile dimensions, anchorage devices and
available colors and finish .

B. Shop Drawings:  Indicate joint and splice locations, miters, layout of the work, affected adjacent
construction and anchorage locations .

C. Samples:  Submit two  samples 12 ____ inch  long, illustrating profile, dimension, color, and
finish selected.

D. Manufacturer's Installation Instructions:  Indicate rough-in sizes and required tolerances for item
placement.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Expansion Joint Cover Assemblies:
1. Construction Specialties, Inc; _____:  www.c-sgroup.com/#sle, Basis of Design.
2. Inpro; _____:  www.inprocorp.com/#sle.
3. MM Systems Corp; _____:  www.mmsystemscorp.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 EXPANSION JOINT COVER ASSEMBLY APPLICATIONS

A. Interior Floor Joints Subject to Thermal Movement:
1. Basis of Design:

a. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Interior Wall/Ceiling Joints Subject to Thermal Movement:
1. Manufacturers:

a. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Interior Fire-Rated Wall/Ceiling/Floor Joints Subject to Thermal Movement:
1. Manufacturers:

a. Construction Specialties, Inc; Fire Barriers:  www.c-sgroup.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Exterior Wall Joints Subject to Thermal Movement:
1. Manufacturers:

a. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Parking/Bridge Deck Joints:
1. Manufacturers:
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a. Construction Specialties, Inc; Parking Garage and Stadium Covers:  www.c-
sgroup.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 EXPANSION JOINT COVER ASSEMBLIES

A. Expansion Joint Cover Assemblies - General:  Factory-fabricated and assembled; designed to
completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.
1. Joint Dimensions and Configurations:  As indicated on drawings.
2. Joint Cover Sizes:  Selected to suit joint width and configuration, based on manufacturer's

published recommendations and limitations.
3. Joint Cover Styles:  As indicated herein.
4. Lengths:  Provide covers in full lengths required; avoid splicing wherever possible.
5. Anchors, Fasteners, and Fittings:  Provided by cover manufacturer.

B. Floor Joint Covers:  Coordinate with indicated floor coverings.
1. If floor covering is not indicated, obtain instructions from Architect before proceeding.
2. If style is not indicated, provide extruded aluminum frame both sides, resilient seals, and

minimize exposed metal.

C. Fire Barriers In Fire Rated Assemblies:  Provide cover assembly having fire rating equivalent to
that of assembly into which it is installed.
1. Acceptable Evaluation Agencies:  UL (DIR) and ITS (DIR).

2.04 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper; or ASTM
B308/B308M, 6061 alloy, T6 temper.
1. Exposed Finish Outdoors:  Natural anodized.
2. Exposed Finish at Floors:  Selected from manufacturers full color range.
3. Exposed Finish at Walls and Ceilings:  Natural anodized.

B. Resilient Seals:
1. For Ceilings:  Any resilient material, flush, pleated, or hollow gasket.
2. For Pedestrian Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;

Shore A hardness of 40 to 50 Durometer.
3. For Vehicular Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;

Shore A hardness of 40 to 50 Durometer.
4. Color:  as selected by Architect from full range of manufacturer's selection .

C. Anchors and Fasteners:  As recommended by cover manufacturer.

D. Threaded Fasteners:  Aluminum.

E. Backing Paint for Aluminum Components in Contact with Cementitious Materials:  Asphaltic
type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

B. Verify that frames and anchors installed by others are in correct locations and suitable for
installation of remainder of assembly.

3.02 INSTALLATION

A. Install components and accessories in accordance with manufacturer's instructions.

B. Align work plumb and level, flush with adjacent surfaces.

C. Rigidly anchor to substrate to prevent misalignment.
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3.03 PROTECTION

A. Do not permit traffic over unprotected floor joint surfaces.

B. Provide strippable coating to protect finish surface.

END OF SECTION
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Hollow metal frames for wood doors.

C. Fire-rated hollow metal doors and frames.

D. Thermally insulated hollow metal doors with frames.

1.02 ABBREVIATIONS AND ACRONYMS

A. ANSI:  American National Standards Institute.

B. ASCE:  American Society of Civil Engineers.

C. HMMA:  Hollow Metal Manufacturers Association.

D. NAAMM:  National Association of Architectural Metal Manufacturers.

E. NFPA:  National Fire Protection Association.

F. SCIF:  Sensitive Compartmented Information Facility.

G. SDI:  Steel Door Institute.

H. UL:  Underwriters Laboratories.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.

C. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2011.

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2017.

E. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2016.

F. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2017.

G. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

H. ITS (DIR) - Directory of Listed Products; current edition.

I. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors
and Frames; 2007.

J. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.

K. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2016.

L. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2018.

M. UL (DIR) - Online Certifications Directory; Current Edition.

N. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

O. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All
Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames; see basis of design:
1. Ceco Door, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:
1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Exterior Doors: Thermally insulated. Cold-rolled steel.
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Door Face Metal Thickness:  16 gage, 0.0598 inch , minimum.
2. Door Core Material:  Manufacturers standard core material/construction and in compliance

with requirements.
a. Foam Plastic Insulation:  Manufacturer's standard  board insulation with maximum

flame spread index (FSI) of 75, and maximum smoke developed index (SDI) of 450 in
accordance with ASTM E84, and completely enclosed within interior of door.

3. Door Thickness:  1-3/4 inch, nominal.

B. Interior Doors, Non-Fire-Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
2. Interior metal doors must be a min. 18-gauge (0.0478 inch) cold-rolled steel
3. Door Core Material:  Manufacturers standard core material/construction and in compliance

with requirements.

C. Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA

252 ("positive pressure fire tests").
3. Temperature-Rise Rating (TRR) Across Door Thickness:  In accordance with local

building code and authorities having jurisdiction.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 08 1113 - 3 Hollow Metal Doors and Frames

4. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

5. Smoke and Draft Control Doors (Indicated with letter "S" on Drawings and/or Door
Schedule):  Self-closing or automatic closing doors in accordance with NFPA 80 and
NFPA 105, with fire-resistance-rated wall construction rated the same or greater than the
fire-rated doors, and the following;
a. Maximum Air Leakage:  3.0 cfm/sq ft of door opening at 0.10 inch w.g. pressure,

when tested in accordance with UL 1784 at both ambient and elevated temperatures.
b. Gasketing:  Provide gasketing or edge sealing as necessary to achieve leakage limit.
c. Label:  Include the "S" label on fire-rating label of door.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Metal frames with snap-on trim must be factory-finished, hot-dipped galvanized base with
factory-applied finish paint.

C. Provide hollow metal frames throughout the hotel.

D. Frame Finish: Factory finished .

E. Exterior Door Frames:  _____ .
1. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.
2. Weatherstripping:  Separate, see Section 08 7100.

F. Interior Door Frames, Non-Fire Rated:  _____ .
1. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.

G. Door Frames, Fire-Rated:  _____ .
1. Fire Rating:  Same as door, labeled.

H. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

I. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

2.06 ACCESSORIES

A. Door Window Frames:  Door window frames with glazing securely fastened within door
opening.
1. Size:  As indicated on drawings .
2. Metal Finish:  Color as selected by Architect  polyester powder coating.
3. Glazing:   1/4 inch thick, tempered glass, in compliance with requirements of authorities

having jurisdiction.

B. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.
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3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Install door hardware as specified in Section 08 7100.

E. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 1416
MOLDED PANEL WOOD DOORS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Solid-core doors with wood veneer hardboard or MDF faces.
2. Hollow-core pre-hung doors with wood-veneer hardboard or MDF faces.
3. Shop priming flush wood doors.
4. Factory fitting wood doors to frames and factory machining for hardware.

B. Related Sections:
1. Division 06 “Finish Carpentry” for door trim.
2. 09 Sections "Painting” for field finishing doors.
3. Division 08 Section “Hardware” for preparation for hardware.

1.03 SUBMITTALS

A. Product Data:  For each type of door indicated.  Include details of core and edge construction,
louvers, and trim for openings.  Include factory-finishing specifications.

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door;
construction details not covered in Product Data; location and extent of hardware blocking; and
other pertinent data.
1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate requirements for veneer matching.
4. Indicate doors to be factory finished and finish requirements.
5. Indicate fire-protection ratings for fire-rated doors.

C. Samples for Initial Selection:  For factory-finished doors.

D. Warranty:  Sample of special warranty.

E. Sustainable Submittals:
1. Product Data for Recycled Materials: For products having recycled content,

documentation indicating percentages by weight of postconsumer and preconsumer
recycled content. Include statement indicating cost for each product having recycled
content.

2. Laboratory Test Reports: For adhesives, documentation indicating that products comply
with the testing and product requirements of the California Department of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources
Using Small-Scale Environmental Chambers."

3. Product Data for Adhesives: For adhesives and composite wood products, documentation
indicating that product contains no urea formaldehyde.

4. Laboratory Test Reports for VOC: For composite wood and agrifiber products,
documentation indicating that products comply with the testing and product requirements
of the California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain wood doors and frames from single manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.
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B. Package doors individually in plastic bags or cardboard cartons cardboard cartons and wrap
bundles of doors in plastic sheeting.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.06 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and
weathertight, wet work in spaces is complete and dry, and HVAC system is operating and
maintaining ambient temperature and humidity conditions at occupancy levels during the
remainder of the construction period.

1.07 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace doors that fail in materials or workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch (1067-
by-2134-mm) section.

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch
(0.25 mm in a 76.2-mm) span.

2. Warranty shall also include installation and finishing that may be required due to repair or
replacement of defective doors.

3. Warranty Period for Hollow-Core Interior Doors:  One year(s) from date of Substantial
Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. SEE BASIS OF DESIGN

B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Architectural Concepts

2.02 DOOR CONSTRUCTION, GENERAL

A. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that
do not contain urea formaldehyde.

B. Wood Doors for Opaque Finish:
1. Grade:  Premium
2. Faces:  Any closed-grain hardwood or MDF option.

C. Interior Hardboard-Faced SC Doors
1. Core:  Institutional Solid Core
2. Construction:  Hardboard faces glued directly to core
3. Blocking:  Provide wood blocking with minimum dimensions as follows:

a. 10-inch bottom-rail blocking
b. 5-by-18-inch lock blocks
c. 2-1/2-inch midrail blocking

D. Solid-Core Doors:
1. Construction:  Standard solid core.
2. Core:  Wood based Particleboard (meets ANSI A208.1)
3. Provide doors pre-hung in wood frames.  Manufacturer to provide door butts.
4. Provide fire rating up to 45 minutes as noted on the drawings.  Doors above 20 minute fire

rating submit as door only to be field hung in HM frame.

E. Interior Hardboard-Faced HC Doors
1. Core:  Institutional Hollow Core
2. Construction:  Hardboard faces glued directly to core
3. Blocking:  Provide wood blocking with minimum dimensions as follows:

a. 10-inch bottom-rail blocking
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b. 5-by-18-inch lock blocks
c. 2-1/2-inch midrail blocking

F. Hollow-Core Doors:
1. Construction:  Standard hollow core..
2. Provide doors pre-hung in wood frames.  Manufacturer to provide door butts.

2.03 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of
referenced quality standard for fitting unless otherwise indicated.
1. Comply with requirements in NFPA 80 for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply
with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI
A115-W series standards, and hardware templates.
1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment

before factory machining.
2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware for

pairs of fire-rated doors.

C. Openings:  Cut and trim openings through doors in factory.
1. Louvers:  Factory install louvers in prepared openings.

2.04 SHOP PRIMING

A. Doors for Opaque Finish:  Shop prime doors with one coat of wood primer specified in Division
09 Section "Painting".  Seal all four edges, edges of cutouts, and mortises with primer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine doors and installed door frames before hanging doors.
1. Verify that frames comply with indicated requirements for type, size, location, and swing

characteristics and have been installed with level heads and plumb jambs.
2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Hardware:  For installation, see Division 08 Section "Door Hardware."

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the
referenced quality standard, and as indicated.
1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as indicated
below; do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-
rated doors.  Machine doors for hardware.  Seal edges of doors, edges of cutouts, and mortises
after fitting and machining.
1. Clearances:  Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.

 Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or covering
unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 inch (6.4
mm) from bottom of door to top of threshold unless otherwise indicated.
a. Comply with NFPA 80 for fire-rated doors.

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges.
3. Bevel fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock edge; trim stiles and

rails only to extent permitted by labeling agency.

D. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

3.03 ADJUSTING

A. Operation:  Rehang or replace doors that do not swing or operate freely.
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B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.
 Doors may be repaired or refinished if work complies with requirements and shows no
evidence of repair or refinishing.

END OF SECTION 081416
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SECTION 08 3113
ACCESS DOORS AND FRAMES

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Fire Rated Access doors and frames for ceilings.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, fire ratings, materials, individual components and profiles,

and finishes.

B. Shop Drawings:
1. Include plans, elevations, sections, details, and attachments to other work.
2. Detail fabrication and installation of access doors and frames for each type of substrate.

C. Samples: For each door face material, at least 3 by 5 inches in size, in specified finish.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Fire-Rated Access Doors and Frames: Units complying with NFPA 80 that are identical to
access door and frame assemblies tested for fire-test-response characteristics according to the
following test method and that are listed and labeled by UL or another testing and inspecting
agency acceptable to authorities having jurisdiction:
1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically.
2. NFPA 288 for fire-rated access door assemblies installed horizontally.

2.02 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS

A. Source Limitations: Obtain each type of access door and frame from single source from single
manufacturer.

B. Basis of Design:  Karp Associates, Inc., KRP-150FR 1-hour fire rated insulated ceiling access
door, 20 gauge steel with 2” thick insulation and opening to 175 degrees, self-latching and auto
closing with interior latch release.  Baked on powder coat finish with exposed trim.

C. Size:  30” x 24”.

D. Hardware:
1. Latch:  Cam latch operated flush key with paddle latch and with interior release.
2. Lock:  Cylinder.  Key to match master key on the project.

2.03 MATERIALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with
minimum G60 or A60 metallic coating.

D. Frame Anchors: Same type as door face.

E. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A 153/A
153M or ASTM F 2329.

2.04 FABRICATION

A. General: Provide access door and frame assemblies manufactured as integral units ready for
installation.

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam
marks, roller marks, rolled trade names, or roughness.
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C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish
attachment devices and fasteners of type required to secure access doors to types of supports
indicated.
1. For concealed flanges with drywall bead, provide edge trim for gypsum board securely

attached to perimeter of frames.
2. Provide mounting holes in frames for attachment of units to metal or wood framing.

D. Latching Mechanisms: Furnish number required to hold doors in flush, smooth plane when
closed.
1. For cylinder locks, furnish two keys per lock and key all locks alike.

2.05 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

D. Steel and Metallic-Coated-Steel Finishes:
1. Factory Prime: Apply manufacturer's standard, fast-curing, lead- and chromate-free,

universal primer immediately after surface preparation and pretreatment.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

3.03 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

END OF SECTION 083113
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SECTION 08 3600
SECTIONAL OVERHEAD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulated Sectional Overhead Doors

B. Electric Operators and Controls.

C. Operating Hardware, tracks, and support.

1.02 RELATED SECTIONS

A. Section 03300 - Cast-In-Place Concrete: Prepared opening in concrete. Execution
requirements for placement of anchors in concrete wall construction.

B. Section 04810 - Unit Masonry Assemblies: Prepared opening in masonry. Execution
requirements for placement of anchors in masonry wall construction.

C. Section 05500 - Metal Fabrications: Steel frame and supports.

D. Section 06114 - Wood Blocking and Curbing: Rough wood framing and blocking for door
opening.

E. Section 07900 - Joint Sealers: Perimeter sealant and backup materials.

F. Section 08710 - Door Hardware: Cylinder locks.

G. Section 09900 - Paints and Coatings: Field painting.

H. Section 11150 – Parking Control Equipment: Remote door control.

I. Section 16130 - Raceway and Boxes: Empty conduit from control station to door operator.

J. Section 16150 - Wiring Connections: Electrical service to door operator.

1.03 REFERENCES

A. ANSI/DASMA 102 - American National Standard Specifications for Sectional Overhead Type
Doors.

1.04 DESIGN / PERFORMANCE REQUIREMENTS

A. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one
manufacturer for each type of door. Provide secondary components from source acceptable to
manufacturer of primary components.

1.05 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Indicate plans and elevations including opening dimensions and required
tolerances, connection details, anchorage spacing, hardware locations, and installation details.

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

E. Operation and Maintenance Data.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum five years documented experience.

B. Installer Qualifications: Authorized representative of the manufacturer with minimum five years
documented experience.

C. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories,
Inc. acceptable to authority having jurisdiction as suitable for purpose specified.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened labeled packaging until ready for installation.

B. Protect materials from exposure to moisture until ready for installation.

C. Store materials in a dry, ventilated weathertight location.

1.08 PROJECT CONDITIONS

A. Pre-Installation Conference: Convene a pre-installation conference just prior to commencement
of field operations, to establish procedures to maintain optimum working conditions and to
coordinate this work with related and adjacent work.

1.09 WARRANTY

A. Warranty: Manufacturer’s standard for each door type.

PART 2  GENERAL

2.01 MANUFACTURERS

A. Acceptable Manufacturer: Overhead Door Corp., 2501 S. State Hwy. 121, Suite 200, Lewisville,
TX  75067.   ASD. Tel. Toll Free: (800) 275-3290. Phone: (469) 549-7100. Fax:  (972)
906-1499. Web Site: www.overheaddoor.com. E-mail: sales@overheaddoor.com.

B. Thurmacor 591

C. Requests for substitutions will be considered in accordance with provisions of Section 01600.

2.02 GLAZED ALUMINUM SECTIONAL OVERHEAD DOORS

A. Insulated Steel Sectional Overhead Doors: 591 Series Thermacore Insulated Steel Doors by
Overhead Door Corporation. Units shall have the following characteristics:
1. Door Assembly: Metal/foam/metal sandwich panel construction, with PVC thermal break

and weather-tight ship-lap design meeting joints.
a. Panel Thickness: 2 inches (51 mm).
b. Exterior Surface: Ribbed, textured.
c. Exterior Steel: .015 inch (.38 mm), hot-dipped galvanized.
d. End Stiles: 16 gauge with thermal break.
e. Spring Counterbalance: Sized to weight of the door, with a helically wound, oil

tempered torsion spring mounted on a steel shaft; cable drum of diecast aluminum
with high strength galvanized aircraft cable. Sized with a minimum 7 to 1 safety
factor.
1) High cycle spring: 75,000 cycles.

f. Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated.
g. Thermal Values: R-value of 17.50; U-value of 0.057.
h. Air Infiltration: 0.08 cfm at 15 mph; 0.08 cfm at 25 mph.

2. Finish and Color:
a. Baked-on Trinar polyvinylidene fluoride high performance coating: color as selected

by Architect from available colors.
3. Wind Load Design: Design as calculated in accordance with applicable codes for local

jurisdiction.
4. Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with hardened steel

races.
5. Lock:

a. Interior mounted slide lock with interlock switch for automatic operator.
6. Weatherstripping:

a. EPDM bulb-type strip at bottom section.
b. Flexible Jamb seals.
c. Flexible Header seal.

7. Track: Provide track as recommended by manufacturer to suit loading required and
clearances available.
a. Size:
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1) 3 inch (76 mm).
b. Type:

1) Standard lift.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until openings have been properly prepared.

B. Verify wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

C. Verify electric power is available and of correct characteristics.

D. If preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install overhead doors and track in accordance with approved shop drawings and the
manufacturer’s printed instructions.

B. Coordinate installation with adjacent work to ensure proper clearances and allow for
maintenance.

C. Anchor assembly to wall construction and building framing without distortion or stress.

D. Securely brace door tracks suspended from structure. Secure tracks to structural members
only.

E. Fit and align door assembly including hardware.

F. Coordinate installation of electrical service. Complete power and control wiring from disconnect
to unit components.

3.04 CLEANING AND ADJUSTING

A. Adjust door assembly to smooth operation and in full contact with weatherstripping.

B. Clean doors, frames and glass.

C. Remove temporary labels and visible markings.

3.05 PROTECTION

A. Do not permit construction traffic through overhead door openings after adjustment and
cleaning.

B. Protect installed products until completion of project.

C. Touch-up, damaged coatings and finishes and repair minor damage before Substantial
Completion.

END OF SECTION
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SECTION 08 4113
ALUMINUM-FRAMED ENTRANCES AND STOREFRONT

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Exterior and interior storefront framing.
2. Exterior and interior manual-swing entrance doors.

B. Related Requirements:
1. Section 087100 Door Hardware for hardware not specified here for aluminum entrances.
2. Section 088000 "Glazing" for storefront glazing.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components

and profiles, and finishes.

B. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations,
sections, full-size details, and attachments to other work.
1. Include details of provisions for assembly expansion and contraction and for draining

moisture occurring within the assembly to the exterior.
2. Include full-size isometric details of each vertical-to-horizontal intersection of aluminum-

framed entrances and storefronts, showing the following:
a. Joinery, including concealed welds.
b. Anchorage.
c. Expansion provisions.
d. Glazing.
e. Flashing and drainage.

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers.

C. Sustainable Submittals:  Furnish submittals that are required to comply with requirements for
sustainability goals of recycled and regional materials and low VOC adhesives.

D. Samples for Initial Selection: For units with factory-applied color finishes.

E. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-
inch lengths of full-size components and showing details of the following:
1. Joinery, including concealed welds.
2. Anchorage.
3. Expansion provisions.
4. Glazing.
5. Flashing and drainage.

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing
fabrication and assembly of entrance door hardware, as well as procedures and diagrams.
Coordinate final entrance door hardware schedule with doors, frames, and related work to
ensure proper size, thickness, hand, function, and finish of entrance door hardware.

1.03 CLOSEOUT SUBMITTALS

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance
manuals.

B. Maintenance Data for Structural Sealant: For structural-sealant-glazed storefront to include in
maintenance manuals. Include ASTM C 1401 recommendations for post-installation-phase
quality-control program.
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1.04 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

B. Product Options: Information on Drawings and in Specifications establishes requirements for
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated
by dimensions, arrangements, alignment, and profiles of components and assemblies as they
relate to sightlines, to one another, and to adjoining construction.
1. Do not change intended aesthetic effects, as judged solely by Architect, except with

Architect's approval. If changes are proposed, submit comprehensive explanatory data to
Architect for review.

C. Structural-Sealant Glazing: Comply with ASTM C 1401 for design and installation of storefront
systems.

1.05 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of aluminum-framed
entrances and storefronts that do not comply with requirements or that fail in materials or
workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Noise or vibration created by wind and thermal and structural movements.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
d. Water penetration through fixed glazing and framing areas.
e. Failure of operating components.

2. Warranty Period: Ten years from date of Substantial Completion.

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or
replace aluminum that shows evidence of deterioration of factory-applied finishes within
specified warranty period.
1. Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Warranty Period: 20 years from date of Substantial Completion.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. General Performance: Comply with performance requirements specified, as determined by
testing of aluminum-framed entrances and storefronts representing those indicated for this
Project without failure due to defective manufacture, fabrication, installation, or other defects in
construction.
1. Aluminum-framed entrances and storefronts shall withstand movements of supporting

structure including, but not limited to, story drift, twist, column shortening, long-term creep,
and deflection from uniformly distributed and concentrated live loads.

2. Failure also includes the following:
a. Thermal stresses transferring to building structure.
b. Glass breakage.
c. Noise or vibration created by wind and thermal and structural movements.
d. Loosening or weakening of fasteners, attachments, and other components.
e. Failure of operating units.

B. Deflection of Framing Members: At design wind pressure, as follows:
1. Deflection Normal to Wall Plane: Limited to edge of glass in a direction perpendicular to

glass plane not exceeding 1/175 of the glass edge length for each individual glazing lite or
an amount that restricts edge deflection of individual glazing lites to 3/4 inch, whichever is
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less.
2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch, whichever

is smaller or amount not exceeding that which reduces glazing bite to less than 75 percent
of design dimension and that which reduces edge clearance between framing members
and glazing or other fixed components to less than 1/8 inch].
a. Operable Units: Provide a minimum 1/16-inch clearance between framing members

and operable units.
3. Cantilever Deflection: Where framing members overhang an anchor point, as follows:

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4 inch for
spans greater than 11 feet 8-1/4 inches or 1/175 times span, for spans less than 11
feet 8-1/4 inches.

C. Structural: Test according to ASTM E 330 as follows:
1. When tested at positive and negative wind-load design pressures, assemblies do not

evidence deflection exceeding specified limits.
2. When tested at 150 percent of positive and negative wind-load design pressures,

assemblies, including anchorage, do not evidence material failures, structural distress, or
permanent deformation of main framing members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity, but not less than 10 seconds.

D. Air Infiltration: Test according to ASTM E 283 for infiltration as follows:
1. Fixed Framing and Glass Area:

a. Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24
lbf/sq. ft..

2. Entrance Doors:
a. Pair of Doors: Maximum air leakage of 1.0 cfm/sq. ft. at a static-air-pressure

differential of 1.57 lbf/sq. ft..
b. Single Doors: Maximum air leakage of 0.5 cfm/sq. ft.at a static-air-pressure

differential of 1.57 lbf/sq. ft..

E. Water Penetration under Static Pressure: Test according to ASTM E 331 as follows:
1. No evidence of water penetration through fixed glazing and framing areas when tested

according to a minimum static-air-pressure differential of 20 percent of positive wind-load
design pressure, but not less than 6.24 lbf/sq. ft..

F. Water Penetration under Dynamic Pressure: Test according to AAMA 501.1 as follows:
1. No evidence of water penetration through fixed glazing and framing areas when tested at

dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less
than 6.24 lbf/sq. ft..

2. Maximum Water Leakage: No uncontrolled water penetrating assemblies or water
appearing on assemblies' normally exposed interior surfaces from sources other than
condensation. Water leakage does not include water controlled by flashing and gutters, or
water that is drained to exterior.

G. Energy Performance: Certify and label energy performance according to NFRC as follows:
1. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of

not more than 0.38 Btu/sq. ft. x h x deg F as determined according to NFRC 100.
2. Thermal Transmittance (U-factor): Entrance doors areas shall have U-factor of not more

than 0.77 Btu/sq. ft. x h x deg F as determined according to NFRC 100.
3. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain

coefficient of no greater than 0.40 as determined according to NFRC 200.
4. Condensation Resistance: Fixed glazing and framing areas shall have an NFRC-certified

condensation resistance rating of no less than 15 as determined according to NFRC 500.

H. Thermal Movements: Allow for thermal movements resulting from ambient and surface
temperature changes:
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.
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2. Thermal Cycling: No buckling; stress on glass; sealant failure; excess stress on framing,
anchors, and fasteners; or reduction of performance when tested according to AAMA
501.5.
a. High Exterior Ambient-Air Temperature: That which produces an exterior metal-

surface temperature of 180 deg F.
b. Low Exterior Ambient-Air Temperature:  0 deg F.
c. Interior Ambient-Air Temperature:  75 deg F.

2.02 MANUFACTURERS

A. Manufacturers, see basis of design:
1. KAWNEER 500 WIDE STILE

B. Source Limitations: Obtain all components of aluminum-framed entrance and storefront system,
including framing and accessories, from single manufacturer.

2.03 FRAMING

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of
thickness required and reinforced as required to support imposed loads.
1. Construction:  Thermally broken.
2. Glazing System:  Retained mechanically with gaskets on four sides.
3. Glazing Plane:  Front.
4. Finish:  Selected by Architect from manufacturer's full Kynar finish range, including

metallic coatings.
5. Fabrication Method: Field-fabricated stick system.

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not
integral, where framing abuts adjacent construction.

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

D. Materials:
1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish

indicated.
a. Sheet and Plate: ASTM B 209.
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221.
c. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M.
d. Structural Profiles: ASTM B 308/B 308M.

2. Steel Reinforcement: Manufacturer's standard zinc-rich, corrosion-resistant primer
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation
and pretreatment. Select surface preparation methods according to recommendations in
SSPC-SP COM, and prepare surfaces according to applicable SSPC standard.
a. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M.
b. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M.
c. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M.

2.04 ENTRANCE DOOR SYSTEMS

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation.
1. Door Construction:  1-3/4-inch overall thickness, with minimum 0.125-inch- thick,

extruded-aluminum tubular rail and stile members. Mechanically fasten corners with
reinforcing brackets that are deeply penetrated and fillet welded or that incorporate
concealed tie rods.
a. Thermal Construction:  High-performance plastic connectors separate aluminum

members exposed to the exterior from members exposed to the interior.
2. Door Design:  Narrow stile; 3-1/2-inch nominal width.
3. Glazing Stops and Gaskets:  Beveled, snap-on, extruded-aluminum stops and preformed

gaskets.
a. Provide nonremovable glazing stops on outside of door.
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2.05 ENTRANCE DOOR HARDWARE

A. General: Provide entrance door hardware for each entrance door to comply with requirements
in this Section.
1. Entrance Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and

products complying with BHMA standard referenced.
2. Sequence of Operation: Provide electrified door hardware function, sequence of

operation, and interface with other building control systems indicated.
3. Opening-Force Requirements:

a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbfto
set the door in motion and not more than 15 lbf to open the door to its minimum
required width.

b. Accessible Interior Doors: Not more than 5 lbf to fully open door.

B. Designations: Requirements for design, grade, function, finish, size, and other distinctive
qualities of each type of entrance door hardware are indicated in "Entrance Door Hardware
Sets" Article. Products are identified by using entrance door hardware designations as follows:
1. Named Manufacturers' Products: Manufacturer and product designation are listed for each

door hardware type required for the purpose of establishing minimum requirements.
Manufacturers' names are abbreviated in "Entrance Door Hardware Sets" Article.

2. References to BHMA Standards: Provide products complying with these standards and
requirements for description, quality, and function.

C. Butt Hinges: BHMA A156.1, Grade 1, radius corner.
1. Nonremovable Pins: Provide set screw in hinge barrel that, when tightened into a groove

in hinge pin, prevents removal of pin while entrance door is closed.
2. Exterior Hinges:  Stainless steel, with stainless-steel pin.
3. Quantities:

a. For doors up to 87 inches high, provide three hinges per leaf.
b. For doors more than 87 and up to 120 inches high, provide four hinges per leaf.

D. Mortise Auxiliary Locks: BHMA A156.5, Grade 1.

E. Panic Exit Devices: BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting
agency acceptable to authorities having jurisdiction, for panic protection, based on testing
according to UL 305.

F. Cylinders:  As specified in Section 087100 "Door Hardware."

G. Strikes: Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for
aluminum framing.

H. Operating Trim: BHMA A156.6.

I. Closers: BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as
required by door size, exposure to weather, and anticipated frequency of use; adjustable to
comply with field conditions and requirements for opening force.

J. Door Stops: BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location
indicated, with integral rubber bumper.

K. Weather Stripping: Manufacturer's standard replaceable components.
1. Compression Type: Made of ASTM D 2000, molded neoprene, or ASTM D 2287, molded

PVC.

L. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed
fasteners on mounting strip.

M. Silencers: BHMA A156.16, Grade 1.

N. Thresholds: BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with
maximum height of 1/2 inch.
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2.06 GLAZING

A. Glazing: Comply with Section 088000 "Glazing."

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black,
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.

2.07 ACCESSORIES

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining,
nonbleeding fasteners and accessories compatible with adjacent materials.
1. Use self-locking devices where fasteners are subject to loosening or turning out from

thermal and structural movements, wind loads, or vibration.
2. Reinforce members as required to receive fastener threads.
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing

system.

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate
fabrication and installation tolerances in material and finish compatible with adjoining materials
and recommended by manufacturer.
1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel

inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding
flashing compatible with adjacent materials.

D. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12
requirements except containing no asbestos, formulated for 30-mil thickness per coat.

2.08 FABRICATION

A. Form or extrude aluminum shapes before finishing.

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of
finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or
grinding.

C. Fabricate components that, when assembled, have the following characteristics:
1. Profiles that are sharp, straight, and free of defects or deformations.
2. Accurately fitted joints with ends coped or mitered.
3. Physical and thermal isolation of glazing from framing members.
4. Accommodations for thermal and mechanical movements of glazing and framing to

maintain required glazing edge clearances.
5. Provisions for field replacement of glazing from interior.
6. Fasteners, anchors, and connection devices that are concealed from view to greatest

extent possible.

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops.

E. Storefront Framing: Fabricate components for assembly using shear-block system.

F. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and
for installing entrance door hardware.
1. At exterior doors, provide compression weather stripping at fixed stops.
2. At interior doors, provide silencers at stops to prevent metal-to-metal contact. Install three

silencers on strike jamb of single-door frames and two silencers on head of frames for
pairs of doors.

G. Entrance Doors: Reinforce doors as required for installing entrance door hardware.
1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip

and mortised into door edge.
2. At exterior doors, provide weather sweeps applied to door bottoms.

H. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest
extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 08 4113 - 7
ALUMINUM-FRAMED

ENTRANCES AND
STOREFRONT

finishes.

I. After fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.

2.09 ALUMINUM FINISHES

A. Selected by Architect from manufacturer's full finish range, including metallic coatings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's
written instructions to ensure compatibility and adhesion. Preparation includes, but is not limited
to, cleaning and priming surfaces.

3.03 INSTALLATION

A. General:
1. Comply with manufacturer's written instructions.
2. Do not install damaged components.
3. Fit joints to produce hairline joints free of burrs and distortion.
4. Rigidly secure nonmovement joints.
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic

deterioration and to prevent impeding movement of moving joints.
6. Seal perimeter and other joints watertight unless otherwise indicated.

B. Metal Protection:
1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by

painting contact surfaces with materials recommended by manufacturer for this purpose or
by installing nonconductive spacers.

C. Set continuous sill members and flashing in full sealant bed to produce weathertight installation.

D. Install components plumb and true in alignment with established lines and grades.

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust
weather-stripping contact and hardware movement to produce proper operation.

F. Install weatherseal sealant according to sealant manufacturer's written instructions to produce
weatherproof joints. Install joint filler behind sealant as recommended by sealant manufacturer.

G. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points.
1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather stripping.
2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware

according to entrance door hardware manufacturers' written instructions using concealed
fasteners to greatest extent possible.

3.04 ERECTION TOLERANCES

A. Erection Tolerances: Install aluminum-framed entrances and storefronts to comply with the
following maximum tolerances:
1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet.
2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet.
3. Alignment:

a. Where surfaces abut in line or are separated by reveal or protruding element up to
1/2 inch wide, limit offset from true alignment to 1/16 inch.

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch
wide, limit offset from true alignment to 1/8 inch.
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c. Where surfaces are separated by reveal or protruding element of 1 inch wide or
more, limit offset from true alignment to 1/4 inch.

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length.

3.05 MAINTENANCE SERVICE

A. Entrance Door Hardware:
1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and

maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of entrance door hardware.

END OF SECTION 084113
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SECTION 08 4229
AUTOMATIC ENTRANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Packaged power-operated door assemblies of following types:
1. Sliding type.
2. Automatic ICU/CCU type.

B. Maintenance.

1.02 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2017.

C. BHMA A156.10 - American National Standard for Power Operated Pedestrian Doors; 2017.

D. NFPA 101 - Life Safety Code; 2017.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate layout and dimensions; head, jamb, and sill conditions; elevations; components,

anchorage, recesses, materials, and finishes, electrical characteristics and connection
requirements.

2. Identify installation tolerances required, assembly conditions, routing of service lines and
conduit, and locations of operating components and boxes.

C. Product Data:  Provide data on system components, sizes, features, and finishes.

D. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.04 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sliding Automatic Entrance Door Assemblies, see basis of design:
1. Besam; ASSA ABLOY Entrance Solutions: www.besam-usa.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Power Operated ICU/CCU Entrance Door Assemblies:
1. Besam ; ASSA ABLOY Entrance Solutions: www.besam-usa.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 POWER OPERATED DOORS

A. Power Operated Doors:  Provide products that comply with NFPA 101 and requirements of
authorities having jurisdiction; provide equipment selected for actual door weight and for light
pedestrian traffic, unless otherwise indicated.
1. Sliding and Folding Door Operators:  In the event of power failure, provide for manual

open, close, and break-away operation of door leaves.
2. Packaged Door Assemblies:  Provide components by single manufacturer, factory-

assembled, including doors, frames, operators, actuators, and safeties.
3. Wind-Borne-Debris Resistance:  Where indicated, provide identical full-size glazed

assembly without auxiliary protection tested by independent agency in accordance with
ASTM E1996 for Wind Zone 4 - Additional Protection for Large and Small Missile impact
and pressure cycling at design wind pressure.
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B. Sliding and Folding Doors with Full Power Operators:  Comply with BHMA A156.10; safeties
required; provide break-away operation unless otherwise indicated; in the event of break-away
operation, interrupt power operation.

2.03 AUTOMATIC ENTRANCE DOOR ASSEMBLIES

A. Comply with ADA Standards for egress requirements.

B. Framing and Transom Members:  Provide manufacturer's standard extruded aluminum framing,
reinforced as required to support imposed loads.
1. Nominal Sizes:
2. Transoms:  Provide flush glazed transom with framing that is integral with automatic

entrance framing system.

C. Sliding Automatic Door :  Bi-parting double  leaf track-mounted, electric  operation, extruded
aluminum glazed  door, with frame, and operator concealed overhead.
1. Operation:  Power open, power boost operation.
2. Provide products tested for wind-borne-debris resistance as indicated.
3. Hold Open:  Toggle switch at inside head of doors; this is not a fire-rated door.
4. Door and Frame Finish:  Same as adjacent framing system.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work and dimensions are as indicated on shop
drawings.

B. Verify that electric power is available and is of the correct characteristics.

3.02 INSTALLATION

A. Install equipment in accordance with manufacturer's instructions.

3.03 ADJUSTING

A. Adjust door equipment for correct function and smooth operation.

3.04 CLEANING

A. Remove temporary protection, clean exposed surfaces.

3.05 CLOSEOUT ACTIVITIES

A. Demonstrate operation, operating components, adjustment features, and lubrication
requirements.

3.06 MAINTENANCE

A. Provide service and maintenance of operating equipment for one year from Date of Substantial
Completion, at no extra charge to Owner.

END OF SECTION
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SECTION 08 5113
ALUMINUM WINDOWS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes aluminum windows for exterior locations.

1.02 ACTION SUBMITTALS

A. Product Data:  For each type of product.
1. Include construction details, material descriptions, glazing and fabrication methods,

dimensions of individual components and profiles, hardware, and finishes for aluminum
windows.

B. Shop Drawings:  Include plans, elevations, sections, hardware, accessories, insect screens,
operational clearances, and details of installation, including anchor, flashing, and sealant
installation.

C. Samples for Initial Selection:  For units with factory-applied color finishes.
1. Include similar Samples of hardware and accessories involving color selection.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that
meet or exceed performance requirements indicated and of documenting this performance by
test reports, and calculations.

B. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for
installation of units required for this Project.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Source Limitations:  Obtain aluminum windows from single source from single manufacturer.

B. Manufacturer: SealCraft by Contour Windows, see basis of design.

2.02 WINDOW PERFORMANCE REQUIREMENTS

A. Product Standard:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and
minimum standards of performance, materials, components, accessories, and fabrication
unless more stringent requirements are indicated.
1. Window Certification:  AMMA certified with label attached to each window.

B. Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.30 Btu/sq. ft. x h x
deg F (1.71 W/sq. m x K).

C. Solar Heat-Gain Coefficient (SHGC):  NFRC 200 maximum whole-window SHGC of 0.40.

D. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal
movements resulting from the following maximum change (range) in ambient and surface
temperatures by preventing buckling, opening of joints, overstressing of components, failure of
joint sealants, failure of connections, and other detrimental effects.  Base engineering
calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky
heat loss.
1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C) material

surfaces.

2.03 ALUMINUM WINDOWS

A. Operating Types:  Provide the following operating types in locations indicated on Drawings:

B. Frames and Sashes:  Aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440.

C. Glass:  Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3.
1. Kind:  Fully tempered where indicated on Drawings.

D. Insulating-Glass Units:  ASTM E 2190.
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1. Glass:  ASTM C 1036, Type 1, Class 1, q3.
a. Tint:  Clear.
b. Kind:  Fully tempered where indicated on Drawings.

2. Filling:  Fill space between glass lites with air.
3. Low-E Coating:  Pyrolytic on second surface.

E. Glazing System:  Manufacturer's standard factory-glazing system that produces weathertight
seal.

F. Hardware, General:  Provide manufacturer's standard hardware fabricated from aluminum,
stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material
compatible with adjacent materials; designed to smoothly operate, tightly close, and securely
lock windows, and sized to accommodate sash weight and dimensions.
1. Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full

range.

G. Hung Window Hardware:
1. Counterbalancing Mechanism:  Complying with AAMA 902, concealed, of size and

capacity to hold sash stationary at any open position.
2. Locks and Latches:  Allow unobstructed movement of the sash across adjacent sash in

direction indicated and operated from the inside only.
3. Tilt Latch:  Releasing latch allows sash to pivot about horizontal axis to facilitate cleaning

exterior surfaces from the interior.

H. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash unless
otherwise indicated.

I. Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and
other components.
1. Exposed Fasteners:  Do not use exposed fasteners to the greatest extent possible.  For

application of hardware, use fasteners that match finish hardware being fastened.

2.04 ACCESSORIES

A. Subsills:  Thermally broken, extruded-aluminum subsills in configurations indicated on
Drawings.

B. Interior Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

C. Panning Trim:  Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

D. Receptor System:  Two-piece, snap-together, thermally broken, extruded-aluminum receptor
system that anchors windows in place.

2.05 FABRICATION

A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling
components and anchoring windows.

B. Glaze aluminum windows in the factory.

C. Weather strip each operable sash to provide weathertight installation.

D. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.

E. Provide water-shed members above side-hinged sashes and similar lines of natural water
penetration.

F. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to
greatest extent possible.  Disassemble components only as necessary for shipment and
installation.

2.06 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual" for recommendations for applying and
designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.
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C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations
in the same piece are not acceptable.  Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

2.07 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

B. Class II, Color Anodic Finish:  AA-M12C22A32/A34 (Mechanical Finish:  nonspecular as
fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II,
integrally colored or electrolytically deposited color coating 0.010 mm or thicker) complying with
AAMA 611.
1. Color:  As selected by Architect from full range of industry colors and color densities.

C. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals;
Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as
specified below).  Apply baked enamel complying with paint manufacturer's written instructions
for cleaning, conversion coating, and painting.
1. Organic Coating:  Thermosetting, modified-acrylic or polyester enamel primer/topcoat

system complying with AAMA 2603, medium gloss.
2. Color:  As selected by Architect from full range of industry colors and color densities.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of the Work.

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances.

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in
components to ensure weathertight window installation.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories,
and other components.  For installation procedures and requirements not addressed in
manufacturer's written instructions, comply with installation requirements in ASTM E 2112.

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal
movement, anchored securely in place to structural support, and in proper relation to wall
flashing and other adjacent construction to produce weathertight construction.

C. Install windows and components to drain condensation, water penetrating joints, and moisture
migrating within windows to the exterior.

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic
action at points of contact with other materials.

3.03 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for
smooth operation and weathertight closure.

B. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.
1. Keep protective films and coverings in place until final cleaning.

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged
during construction period.
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D. Protect window surfaces from contact with contaminating substances resulting from
construction operations.  If contaminating substances do contact window surfaces, remove
contaminants immediately according to manufacturer's written instructions.

END OF SECTION
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DOOR HARDWARE 087100-1

PART 1 - GENERAL

1.1 CONDITIONS

A. Conditions of the contract (General and Supplementary Conditions) and Division One General 
Requirements, govern the work of this section.

B. This section includes all material, and related service necessary to furnish all finish hardware 
indicated on the drawings, or specified herein.

C. Furnish UL listed hardware for all labeled and 20 min. openings in conformance with the 
requirements for the class of opening scheduled. Underwriters' requirements shall have 
precedence over specification where conflicts exist.

D. All work shall be in accordance with all applicable state and local building codes.  Code 
requirements shall have precedence over this specification where conflicts exist.

1.2 WORK INCLUDED

A. This section includes the following:

1. Furnish door hardware (for hollow metal, wood and aluminum doors) specified herein, listed 
in the hardware schedule, and/or required by the drawings. 

2. Cylinders for Aluminum Doors
3. Thresholds and Weather-stripping (Aluminum frame seals to be provided by aluminum door 

supplier)
4. Electro-Mechanical Devices
5. Access Control components and or systems specified within this section.

B. Where items of hardware are not definitely or correctly specified and is required for the intended 
service, such omission, error or other discrepancy should be directed to the Architect prior to the 
bid date for clarification by addendum. Otherwise furnish such items in the type and quantity 
established by this specification for the appropriate service intended.

1.3 RELATED WORK IN OTHER SECTIONS

A. This section includes coordination with related work in the following sections:

1. Division 6 Section "Finish Carpentry".
2. Division 6 Section "Cabinet Hardware"
3. Division 8 Section "Hollow Metal Doors and Frames".
4. Division 8 Section "Wood Doors"
5. Division 8 Section "Aluminum Entrances and Storefronts"
6. Division 28 Sections "Electrical".

1.4 REFERENCES

A. Publications of agencies and organizations listed below form a part of this specification section 
to the extent referenced.

1. DHI - Recommended Locations for Builders' Hardware.
2. NFPA 80 - Standards for Fire Doors and Windows.
3. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures.
4. UL - Building Material Directory.
5. DHI - Door and Hardware Institute
6. WHI - Warnock Hersey
7. BHMA - Builders Hardware Manufacturers Association
8. ANSI � American National Standards Institute
9. IBC 2015 - International Building Code 2015 Edition (as amended by local building code)

1.5 SUBMITTALS

A. Within ten days after award of contract, submit detailed hardware schedule in quantities as 
required by Division 1 - General Conditions.
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B. Schedule format shall be consistent with recommendations for a vertical format as set forth in 
the Door & Hardware Institute's (DHI) publication "Sequence and Format for the Hardware 
Schedule".  Hardware sets shall be consolidated to group multiple door openings which share 
similar hardware requirements.  Schedule shall include the following information:

1. Door number, location, size, handing, and rating.
2. Door and frame material, handing.
3. Degree of swing.
4. Manufacturer
5. Product name and catalog number
6. Function, type and style
7. Size and finish of each item
8. Mounting heights
9. Explanation of abbreviations, symbols, etc.
10.Numerical door index, indicating the hardware set/ group number for each door.

C. When universal type door closers are to be provided, the schedule shall indicate the application 
method to be used for installation at each door: (regular arm, parallel arm, or top jamb).

D. The schedule will be prepared under the direct supervision of a certified Architectural Hardware 
Consultant (AHC) employed by the hardware distributor. The hardware schedule shall be signed 
and embossed with the DHI certification seal of the supervising AHC. The supervising AHC shall 
attend any meetings related to the project when requested by the architect. 

E. Check the specified hardware for suitability and adaptability to the details and surrounding 
conditions.

F. Review drawings from related trades as required to verify compatibility with specified hardware.  
Indicate unsuitable or in compatible items, and proposed substitutions in the hardware schedule.

G. Provide documentation for all hardware to be furnished on labeled fire doors indicating 
compliance with positive pressure fire testing UL 10C.

H. Furnish manufacturers' catalog data for each item of hardware in quantities as required by 
Division 1 - General Conditions.

I. Submit a sample of each type of hardware requested by the architect. Samples shall be of the 
same finish, style, and function as specified herein.  Tag each sample with its permanent 
location so that it may be used in the final work.

J. Furnish with first submittal, a list of required lead times for all hardware items.

K. After final approved schedule is returned, transmit corrected copies for distribution and field use 
in quantities as required by Division 1 - General Conditions.

L. Furnish approved hardware schedules, template lists, and pertinent templates as requested by 
related trades.

M. Furnish necessary diagrams, schematics, voltage and amperage requirements for all electro-
mechanical devices or systems as required by related trades.  Wiring diagrams shall be opening 
specific and include both a riser diagram and point to point diagram showing all wiring 
terminations.

N. After receipt of approved hardware schedule, Hardware supplier shall initiate a meeting including 
the owner's representative to determine keying requirements.  Upon completion of the initial key 
meeting, hardware supplier shall prepare a proposed key schedule with symbols and 
abbreviations as set forth in the door and hardware institute's publication "Keying Procedures, 
Systems, and Nomenclature".  Submit copies of owner approved key schedule for review and 
field use in quantities as required by Division 1 - General Conditions.  Wiring diagrams shall be 
included in final submittals transmitted for distribution and field use.
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1.6 QUALITY ASSURANCE

A. Manufacturers and model numbers listed are to establish a standard of function and quality.  
Similar items by approved manufacturers that are equal in design, function, and quality, may be 
considered for prior approval of the architect, provided the required data and physical samples 
are submitted for approval as set forth in Division One General Requirements.

B. Where indicated in this specification, products shall be independently certified by ANSI for 
compliance with relevant ANSI/BHMA standards A156.1 - A156.36 � Standards for Hardware 
and Specialties.  All products shall meet or exceed certification requirements for the respective 
grade indicated within this specification.  Supplier shall provide evidence of certification when 
requested by the architect.

C. Obtain each type of hardware (hinges, latch & locksets, exit devices, closers, etc.) from a single 
manufacturer, although several may be indicated as offering products complying with 
requirements. 

D. Electrical drawings and electrical specifications are based on the specific electrified hardware 
components specified in hardware sets.  When electronic hardware components other than 
those indicated in hardware sets are provided, the supplier shall be responsible for all costs 
incurred by the design team and their consultants to review, and revise electrical drawings and 
electrical specifications.  Supplier shall also be responsible for any additional costs associated 
with required changes in related equipment, materials, installation, or final hook up to insure the 
system will operate and function as indicated in the construction documents, including hardware 
set operational / functional descriptions. 

E.  All hardware items shall be manufactured no earlier than 6 months prior to delivery to site.

F. Hardware supplier shall be factory trained and certified by the manufacture to provide and 
support all computer managed locks and system components.

G. Installation of hardware shall be installed or directly supervised and inspected by a skilled 
installer certified by the manufacturer of locksets, door closers, and exit devices used on the 
project, or with not less than 3 years� experience in successful completion of projects similar in 
size and scope.

H. Provide hardware for all labeled fire doors, which complies with positive pressure fire testing UL 
10C.

I. Comply with all applicable provisions of the standards referenced within section 1.4 of this 
specification.

J. Hardware supplier shall participate when reasonably requested to meet with the contractor and 
or architect to inspect any claim for incorrect or non-functioning materials; following such 
inspection, the hardware supplier shall provide a written statement documenting the cause and 
proposed remedy of any unresolved items. 

1.7 DELIVERY, STORAGE AND HANDLING

A. Hardware supplier shall deliver hardware to the job site unless otherwise specified.

B. All hardware shall be delivered in manufacturers' original cartons and shall be clearly marked 
with set and door number.

C. Coordinate with contractor prior to hardware delivery and recommend secure storage and 
protection against loss and damage at job site.

D. Contractor shall receive all hardware and provide secure and proper protection of all hardware 
items to avoid delays caused by lost or damaged hardware.  Contractor shall report shortages to 
the Architect and hardware supplier immediately after receipt of material at the job site.

E. Coordinate with related trades under the direction of the contractor for delivery of hardware items 
necessary for factory installation. 
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1.8 PRE-INSTALLATION MEETING

A. Schedule a hardware pre-installation meeting on site to review and discuss the installation of 
continuous hinges, locksets, door closers, exit devices, overhead stops, and electromechanical 
door hardware.

B. Meeting attendees shall be notified 7 days in advance and shall include: Architect, Contractor, 
Door Hardware Installers (including low voltage hardware), Manufacturers representatives for 
above hardware items, and any other effected subcontractors or suppliers.

C. All attendees shall be prepared to distribute installation manuals, hardware schedules, 
templates, and physical hardware samples.

1.9 WARRANTY

A. All hardware items shall be warranted against defects in material and workmanship as set forth 
in Division One General Requirements.

B. Repair, replace, or otherwise correct deficient materials and workmanship without additional cost 
to owner.

PART 2 - PRODUCTS

2.1 FASTENERS

A. All exposed fasteners shall be Phillips head or as otherwise specified, and shall match the finish 
of the adjacent hardware.  All fasteners ex-posed to the weather shall be non-ferrous or stainless 
steel. Furnish correct fasteners to accommodate surrounding conditions.

B. Coordinate required reinforcements for doors and frames.  Seek approval of the architect prior to 
furnishing through-bolts.  Furnish through-bolts as required for materials not readily reinforced.

2.2 BUTT HINGES

A. Acceptable manufacturers and respective catalog numbers:

Ives Stanley Hager McKinney
1. Standard Weight, Plain Bearing 5PB1 F179 1279 T2714
2. Standard Weight, Ball Bearing 5BB1 BB179 BB1279 TB2714
3. Standard Weight, Ball Bearing, Non-Ferrous 5BB1 FBB191 BB1191 TB2314
4. Heavy Weight, Ball Bearing 5BB1HW FBB168 BB1168 T4B3786
5. Heavy Weight, Ball Bearing, Non-Ferrous 5BB1HW FBB199 BB1199 T4B3386

B. Hinges shall be independently certified by ANSI for compliance with ANSI A156.1 (2006). Hinges 
shall meet or exceed the following ANSI grade requirements as indicated below:

1. Standard Weight, Plain Bearing Hinges: Grade 3
2. Standard Weight, 2 Ball Bearing Hinges: Grade 2
3. Heavy Weight, 4 Ball Bearing Hinges: Grade 1 

C. Unless otherwise specified, furnish the following hinge quantities for each door leaf.

1. 3 hinges for doors up to 90 inches.
2. 1 additional hinge for every 30 inch on doors over 90 inches.
3. 4 hinges for Dutch door applications.

D. Unless otherwise specified, top and bottom hinges shall be located as specified in division 8 
Section "Hollow Metal Doors and Frames".  Intermediate hinges shall be located equidistant 
from others.

E. Unless otherwise specified, furnish hinge weight and type as follows:

1. Standard weight:  plain bearing hinge 5PB1 for interior openings through 36 inches wide 
without a door closer.

2. Standard weight:  ball bearing hinge 5BB1 for interior opening over 36 through 40 inches 
wide without a door closer, and for interior openings through 40 inches wide with a door 
closer.
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3. Heavyweight: 4 ball bearing hinge 5BB1HW for interior openings over 40 inches wide, and for 
all vestibule doors.

4. Heavyweight:  4 ball bearing hinge 5BB1HWss for exterior openings unless otherwise listed 
in groups.

F. Unless otherwise specified, furnish hinges for exterior doors, fabricated from brass, bronze, or 
stainless steel.  Unless otherwise specified, hinges for interior doors may be fabricated from 
steel.

G. Unless otherwise specified, furnish hinges in the following sizes:

1. 5" x 5" 2-1/4" thick doors
2. 4-1/2" x 4-1/2" 1-3/4" thick doors
3. 3-1/2" x 3-1/2" 1-3/8" thick doors

H. Furnish hinges with sufficient width to accommodate trim and allow for 180-degree swing.

I. Unless otherwise specified, furnish hinges with flat button tips with non-rising pins at interior 
doors, non-removable loose pins (NRP) at exterior and out-swinging interior doors.

J. Unless otherwise specified, furnish all hinges to template standards.

2.3 CONTINUOUS GEARED HINGES 

A. Acceptable manufacturers and respective catalog numbers:

Ives HAGER PEMKO STANLEY
1. Full Mortise 112HD 780-112HD FMSLFHD 661HD

A. Hinges shall be independently certified by ANSI for compliance with ANSI A156.26, Grade 1 
(2012).  

B. Continuous hinges shall be geared type hinge providing full height door support up to 600 lbs. 

C. Hinge shall be non-handed with symmetrical template hole pattern and factory drilled.  

D. Hinge to be able to carry Warnock Hersey Int. or UL for fire rated doors and frames up to 90 
minutes. 

E. Provide machine screws for doors which have been reinforced to accept machine screws.

F. Note: Fire label for doors and frames should be placed on the header and top rail of fire rated 
doors and frames.

2.4 POWER TRANSFERS

A. Acceptable manufacturers and respective catalog numbers:

Von Duprin ASSA ABH
1. Concealed Two Wire EPT-2 CEPT-10 PT200
2. Concealed Ten Wire EPT-10 CEPT-10 PT1000

B. Concealed power transfers shall be concealed in the door and frame when the door is closed. 

C. Concealed power transfers shall have a steel tube to protect wires from being cut.

D. Concealed power transfers with spring tubes shall be rejected. 

E. Concealed power transfers shall be supplied with a mud box to house all terminations. 

2.5 FLUSH BOLTS AND DUST PROOF STRIKES

A. Acceptable manufacturers and respective catalog numbers:

Ives Door Controls Hager
1. Dust Proof Strike DP2 80 280X
2. Auto Flush Bolt (Metal Door) FB31P 842 292D
3. Auto Flush Bolt (Wood Door) FB41P 942 291D

B. Unless otherwise specified, provide 12" rods for manual flush bolts for door 7'6" or less, 24" top 
rods for doors over 7'6" to 8'6".  
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C. Unless otherwise specified, provide doors over 8'6" with automatic top bolts.

D. Provide automatic flush bolts where required to maintain fire door listing and or egress 
requirements on pairs of doors.

E. All flush-bolt applications shall be UL listed to be installed with top flush-bolt only. Provide 
auxiliary fire bolt as required for fire rated openings where less bottom bolt has been specified.

F. Provide all bottom flush bolts with non-locking dust proof strikes.

2.6 EXIT DEVICES

A. Acceptable manufacturers and respective catalog numbers:

Falcon Sargent Detex
1. Wide Stile, Push 

Pad
25 Series GL-43-80 

Series
Advantex 
(Wide Stile)

2. Wide Stile, 
Electric Latch 
Retraction 
(motor driven)

EL-25 Series GL-43-56-80 
Series

Advante-ER x 
(Wide Stile)

3. Narrow Stile, 
Push Pad

24 Series GL-43-80 
Series

Advantex 
(Narrow Stile)

4. Narrow Stile, 
Electric Latch 
Retraction 
(motor driven)

EL-24 Series GL-43-56-80 
Series

AdvanteER-x 
(Narrow Stile)

5. Lever Trim 510L / 511L 
Series

740 ET �D/DM� Trim

6. Pull Trim 512 Series 800 MAL �C� Trim

B. Exit devices shall be independently certified by ANSI for compliance with ANSI A156.3, Grade 1 
(2008).  

C. Obtain exit devices from a single manufacturer, although several may be indicated as offering 
products complying with requirements.

D. All exit devices shall be equipped with a sound-dampening feature to reduce touch pad return 
noise.

E. On full glass doors there shall be no exposed fasteners on the back of the mechanism visible 
through the glass.

F. All exit devices shall be provided with flush end caps to reduce potential damage from impact.

G. All exit devices shall be provided with dead-locking latch bolts to insure security.

H. All exit devices shall be U.L. listed for accident hazard. Exit device for use on fire doors shall 
also be U.L. listed for fire exit hardware.

I. Provide optional strikes, special length rods, and adapter plates to accommodate door and frame 
conditions.  Provide narrow style series devices in lieu of wide stile series devices where optional 
strikes will not accommodate door and frame conditions.

J. Coordinate with related trades to insure adequate clearance and reinforcement is provided in 
doors and frames.  Provide thru bolts as required.

K. Refer to hardware groups for exit device applications utilizing the option of: "less bottom rod and 
floor strike" (LBR)

L. All exit devices shall be provided with optional trim designs to match other lever and pull designs 
used on the project.
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M. Unless specific exit device dogging options are noted within hardware sets, provide dogging 
options as follows:

N. Fire Rated devices: Dogging not permitted.

O. Non-Rated Exit Only functions not equipped with outside trim or pull: Less Dogging.

P. Non-Rated Classroom functions: Less Dogging.

Q. Non-Rated devices utilizing electric latch retraction or electrified outside trim: Less Dogging.

R. All Other Non-Rated devices: Cylinder Dogging utilizing interchangeable core cylinders. Cylinder 
keyway shall match locksets furnished on this project.

S. Provide glass bead kits as required to accommodate door conditions.  Screws shall not be 
visible through full glass doors.

T. Where specified, provide compatible keyed mullions with cylinder for pairs of doors.

U. Provide reinforced crossbars for all traditional style exit devices applied to doors over 36" wide.

2.7 LOCKS AND LATCHES

A. Acceptable manufacturers and respective catalog numbers: 

Schlage Falcon Sargent Corbin
Onity (or architect 
approved equal

1. Grade 1 Mortise L Series 
07A

MA Series 
AG

8200 
LNB

ML200
0 ASA

****

2. Grade 2 Cylindrical AL Series 
JUP

B Series 
A
Z Series A

7 Line 
LB

CL380
0 AZD

*****

3. Hotel Locks **** **** **** **** Advance Lock

B. Bored locks shall be independently certified by ANSI for compliance with ANSI A156.2 (2011).   
Interconnected locks shall be independently certified by ANSI for compliance with ANSI A156.12 
(2013).  Mortise locks shall be independently certified by ANSI for compliance with ANSI 
A156.13 (2012). 

C. Unless otherwise specified, all locks and latches to have:

1. 2-3/4" Backset
2. 1/2" minimum throw latchbolt
3. 1" throw deadbolt
4. 6 pin cylinders
5. ANSI A115.2 strikes

D. Provide guarded latch bolts for all locksets, and latch bolts with sufficient throw to maintain fire 
rating of both single and paired door assemblies.

E. Length of strike lip shall be sufficient to clear surrounding trim.

F. Provide wrought boxes for strikes at inactive doors, wood frames, and metal frames without 
integral mortar covers.

2.8 PULLS, PUSH BARS, PUSH/PULL PLATES

A. Acceptable manufacturers and respective catalog numbers:

Burns Hager Ives
1. Offset Door Pull (1" dia., 10" ctc) 39C 12J 8190-0
2. Offset Pull / Push-Bar (1" dia., 10" ctc Pull) 422 x 39C 159 9190-0
3. Push Plate (.050 6"X 16") 56 30S 6 x 16 8200 6" X 16"
4. Pull Plate (1" dia., 10" ctc - .050" X 4" X 16") 5426C 34J 4 x 16 8303-0 4" X 16"

A. Adjust dimensions of push plates to accommodate stile and rail dimensions, lite and louver 
cutouts, and adjacent hardware.  Where required by adjacent hardware, push plates shall be 
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factory drilled for cylinders or other mortised hardware.  All push plates shall be beveled 4 sides 
and counter sunk.

B. Where possible, provide back-to-back, and concealed mounting for pulls and push bars.  Push 
bar length shall be 3" less door width, or center of stile to center of stile for stile & rail or full glass 
doors.

2.9 COORDINATORS

A. Acceptable manufacturers and respective catalog numbers:

Ives Door Controls Hager
1. Bar Coordinator COR x FL 600 x Filler 297D x 297F
2. Mounting Bracket MB Series AB, C Series 297 Series

B. Provide coordinators at all pairs of doors having automatic flush bolts and closers on the inactive 
leaf, and for pairs of doors having vertical rod/mortise exit device combinations with overlapping 
astragals.

C. Provide appropriate filler bars, closer mounting brackets, carry bars, and special top latch 
preparations as required by adjacent hardware.

2.10 CLOSERS

A. Acceptable manufacturers and respective catalog numbers:

LCN Falcon Norton Corbin
1. 4050 /4050 EDA SC70 FA / SC70 FA 

HD
R7500 / PR7500 DC8000 A10 

/DC8000 A3
2. 1450 SC80 8301 DC6000  

/DC6000 A3
3. 1250 SC60 1130 / 1131 51BC

B. Door closers shall be independently certified by ANSI for compliance with ANSI A156.4, Grade 1 
2008.

C. Obtain door closers from a single manufacturer, although several may be indicated as offering 
products complying with requirements.

D. Provide extra heavy duty arm (EDA / HD) when closer is to be installed using parallel arm 
mounting. 

E. Hardware supplier shall coordinate with related trades to insure aluminum frame profiles will 
accommodate specified door closers.

F. Provide �SPECIAL TEMPLATE - #1728 / #0723� closer arms as required to accommodate 
aluminum frame head details with �non-structural stops� when closers will be required to utilize 
parallel arm mounting positions.  Frame mounting shoe shall be shortened, and pivot hub height 
shall be increased to permit frame mounted shoe to be positioned on frame rabbit (rather than 
the frame stop), and behind the frame stop rather than on top of the frame stop.  Contact LCN 
Door Closers at: 877-671-7011 for pricing and design assistance.

G. Closers shall use high strength cast cylinders, forged main arms, and 1 piece forged steel 
pistons.

H. Closers shall utilize a stable fluid withstanding temperature range of +120deg F to -30deg F 
without seasonal adjustment of closer speed to properly close the door.  Closers for fire-rated 
doors shall be provided with temperature stabilizing fluid that complies with standards UL10C.

I. Unless otherwise specified, all door closers shall have full covers and separate adjusting valves 
for sweeps, latch, and backcheck.

J. Provide closers for all labeled doors.  Provide closer series and type consistent with other 
closers for similar doors specified elsewhere on the project. 
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K. Provide closers with adjustable spring power.  Size closers to insure exterior and fire rated doors 
will consistently close and latch doors under existing conditions.  Size all other door closers to 
allow for reduced opening force not to exceed 5 lbs.

L. Install closers on the room side of corridor doors, stair side of stairways and interior side of 
exterior doors.

M. Closers shall be furnished complete with all mounting brackets and cover plates as required by 
door and frame conditions, and by adjacent hardware.

N. Door closers shall be provided with a powder coat finish to provide superior protection against 
the effects of weathering.  Powder coat finish shall successfully pass a 100 hour salt spray test.  

O. Pressure Relief Valve, PRV, shall not be acceptable.

2.11 KICK PLATES AND MOP PLATES

A. Furnish protective plates as specified in hardware groups.

B. Where specified, provide 10" kick plates, 34" armor plates, and 4" mop plates.  Unless otherwise 
specified, metal protective plates shall be .050" thick; plastic plates shall be 1/8" thick.  

C. Protective plates shall be 2" less door width, or 1" less door width at pairs.  All protective plates 
shall be beveled 4 sides and counter sunk.  Protection plates over 16" shall not be provided for 
labeled doors unless specifically approved by door manufacturers listing.

D. Where specified, provide surface mounted door edges.  Edges shall butt to protective plates.  
Provide edges with cutouts as required adjacent hardware.

E. Adjust dimensions of protection plates to accommodate stile and rail dimensions, lite and louver 
cutouts, and adjacent hardware.  Where required by adjacent hardware, protection plates shall 
be factory drilled for cylinders or other mortised hardware.

2.12 OVERHEAD STOPS

A. Acceptable manufacturers and respective catalog numbers:

Glynn-Johnson Rixson Sargent
1. Heavy Duty Surface Mount GJ900 Series 9 Series 590
2. Heavy Duty Concealed Mount GJ100 Series 1 Series 690
3. Medium Duty Surface Mount GJ450 Series 10 Series 1540
4. Medium Duty Concealed Mount GJ410 2 Series 1530

B. Unless otherwise specified, furnish GJ900 series overhead stop for hollow metal or 1-3/4� solid 
core doors equipped with regular arm surface type closers that swing more than 140 degrees 
before striking a wall, for hollow metal or 1-3/4� solid core doors that open against equipment, 
casework, sidelights, or other objects that would make wall bumpers inappropriate, and as 
specified in hardware groups.

C. Furnish sex bolt attachments for wood and mineral core doors unless doors are supplied with 
proper reinforcing blocks.

D. Provide special stop only (�SE� suffix) overhead stops when used in conjunction with electronic 
hold open closers.

E. Do not provide holder function for labeled doors.

2.13 WALL STOPS AND HOLDERS

A. Acceptable manufacturers and respective catalog numbers:

Ives Hager Burns
1. Wrought Convex Wall Bumper WS406CVX 232W 570
2. Wrought Concave Wall Bumper WS406CCV 236W 575
3. Spring Stop 060 Or equal Or equal
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B. Furnish a stop or holder for all doors. Furnish floor stops or hinge pin stops only where 
specifically specified.

C. Where wall stops are not applicable, furnish overhead stops.

D. Do not provide holder function for labeled doors.

2.14 MAGNETIC HOLD OPENS 

A. Acceptable manufacturers and respective catalog numbers:

LCN ABH Edwards
1. Wall Holder SEM 7800 2000 1500

B. Magnetic hold opens shall be independently certified by ANSI for compliance with ANSI 
A156.15, Grade 1 (2006).

C. Magnetic holder's housing and armature shall be constructed of a die cast zinc material.

D. Provide types as listed in groups.

E. Where wall conditions do not permit the armature to reach the magnet, provide extensions.

F. Provide proper voltage and power consumption as required by Division 16.

G. Coordinate electrical requirements and mounting locations with other trades.

2.15 WEATHERSTRIP, GASKETING

A. Acceptable manufacturers and respective catalog numbers:

Zero Pemko NGP Reese
1. Weatherstrip 429 2891_PK 700NA 755
2. Adhesive Gasket 188 S88 5050 797
3. Sweeps 8192 18061_NB B606 964
4. Sweep w/ drip 8198 345_N C627 354
5. Drip Cap 142 346 16 R201

B. Weatherstrip and gasketing shall be independently certified by ANSI for compliance with ANSI 
A156.22 (2005).

C. Where specified in the hardware groups, furnish the above products unless otherwise detailed in 
groups.

D. Provide weatherstripping all exterior doors and where specified.

E. Provide intumescent and other required edge sealing systems as required by individual fire door 
listings to comply with positive pressure standards UL 10C.

F. Provide Zero 188 smoke gaskets at all fire rated doors and smoke and draft control assemblies.

G. Provide gasketing for all meeting edges on pairs of fire doors.  Gasketing shall be compatible 
with astragal design provided by door supplier as required for specific fire door listings.

2.16 SOUND SEALS

A. Acceptable manufacturers and respective catalog numbers:

Zero Pemko NGP Reese
1. Automatic Door Bottom (HD Concealed)

(When Sealing Against A Solid Surface)
360 434_RL 423N 430

2. Automatic Door Bottom (HD Concealed)
(When Sealing Against Carpet)

350 434_NBL 683 943

A. Weatherstrip and gasketing shall be independently certified by ANSI for compliance with ANSI 
A156.22 (2012).

B. Where specified in the hardware groups, furnish the above products unless otherwise detailed in 
groups.
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C. Provide intumescent and other required edge sealing systems as required by individual fire door 
listings to comply with positive pressure standards UL 10C.

2.17 THRESHOLDS

A. Acceptable manufacturers and respective catalog numbers:

Zero Pemko NGP Reese
1. Saddle Thresholds 8655 171 425 S205

A. Thresholds shall be independently certified by ANSI for compliance with ANSI A156.21 (2001).

B. Hardware supplier shall verify all finish floor conditions and coordinate proper threshold as 
required to insure a smooth transition between threshold and interior floor finish.  

C. Threshold Types:

1. Unless otherwise specified, provide saddle threshold similar to Zero 8655 for all exterior 
openings with an interior floor finish less than or equal to 1/4" in height.

2. Unless otherwise specified, provide half saddle threshold similar to Zero 1674 for all exterior 
openings with an interior floor finish greater than 1/4" in height.  Threshold height shall match 
thickness of interior floor finish.  

2.18 POWER SUPPLIES

A. Provide quantities and types as specified in hardware sets.  Shared power supplies will not be 
accepted without prior approval from the owner. 

B. All power supplies shall have the following features:

1. 12/24 VDC Output, field selectable.
2. Class 2 Rated power limited output.
3. Universal 120-240 VAC input.
4. Low voltage DC, regulated and filtered.
5. Polarized connector for distribution boards.
6. Fused primary input.
7. AC input and DC output monitoring circuit w/LED indicators.
8. Cover mounted AC Input indication.
9. Tested and certified to meet UL294.
10.NEMA 1 enclosure.
11.Hinged cover w/lock down screws.
12.High voltage protective cover.

C. All power supplies shall incorporate fused distribution boards. 

D. All electro-mechanical systems requiring fail safe circuits shall be capable of interfacing with the 
fire alarm system to cut power to appropriate system components.  Unless already provided in 
another system component, all power supplies utilized in fail safe circuits shall include an 
integral relay which when connected to the N/C fire alarm contact will cut power to all openings 
connected to the individual power supply. Power supply, unless otherwise specified, will 
automatically reset itself when fire alarm relay returns to normal state following a fire alarm. 

2.19 ELECTRONIC SECURITY SYSTEM

General:

Install a network ready electronic lock system, complete and including without limitation, 
the following components:

Lock Technology: RFID (radio-frequency identification), proximity activated, network ready.

Blue Tooth Low Energy (BLE) proximity activated lock is required.

Approved Manufacturers:

Onity, A UTC Building & Industrial Systems Company (800-424-1433)
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Provide Auto Deadbolt Option (ADB) at all Guestroom Entry Doors.

a) �Onity HT24 Series RFID with BLE�

b) �Onity HT34 Series RFID with BLE�

c) �Onity Advance Mag RFID with BLE�

d) �Onity Advance RFID with BLE�

e) �Onity Trillium RFID with BLE�

a. �Onity Advance Trillium RFID with BLE�

Guest Room Locking System, Front Desk System

 �Onity HT24W�; Onity, A UTC Building & Industrial Systems Company (800-424-
1433)

1) No Substitutions

Microprocessor based Front Desk Controller System shall be a PC based network 
RFIDencoding, handheld unitwith lock integration (LPI) feature.  Include the following:

Main PC Base computer, RS232 Cable and support hardware.

Note: Verify with Owner quantity of keycard encoder stations for subparagraph below.

[2] Each Network RFID keycard encoder station and power supply.

1 Each Basic System Items:  Manuals, etc.

1 Each System Printer with Serial Cable

Keycards:  Generic reusable plastic RFID keycards.  Quantity:  2000. 

System shall be designed for the following features:

Password access to front desk system

Transaction log of last 4,000 transactions

Simple three-step check in progress

Encoder must encode and validate cards

Encoder must be able to "read a card"

Fail-safe key cards in case of catastrophic power failure

Handheld Unit:  Password protected and be able to program up to 50 locks.  In 
addition HHU associated with the Front Desk System.  This unit will be used for 
lock interrogation, diagnostics and programming.  Program shall include:

(a) Set time clock

(b) Perform diagnostic check
(c) Interrogate up to last 100 entries:  time, date and card identification

Guest Room:  Locks shall be opened by a correctly coded card, upon placement of card 
on RFID reader.  Use of a newly issued card shall automatically re-key the lock to void 
the previous card, and guest cards shall additionally self-cancel by date and time 
automatically.  Perimeter door reader to allow authorized guest cards.  Canceled 
cards must not access perimeter reader.

Audit trail  in lock of last 100 entries - time, date, and card identification

Office/passage function by card for offices, entry doors or hospitality suites

Reusable ABA or ISO 14443 standard Mifare RFID cards

Three (3) or Four (4) standard AA batteries or a Four (4) AA battery pack
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Non-volatile memory lock will not lose program even if the batteries are removed

Four (4) levels of master/staff cards; 50 masters per level

Staff cards shall be individualized to identify individual card holder via lock audit

All cards are time limited

For Finish and Lever design see hardware sets 

Deadbolt override cards for emergency level.

Simultaneous retraction of deadbolt and latchbolt (1" steel dead bolt with security pins 
and 3/4" anti-friction latch bolt).

Intelligent power shutdown feature.  Batteries remain deactivated until keycard is 
inserted.  Master level card key will activate a flashing LED �Low Battery� light 
warning system 30 days in advance of battery failure.

Mortise lockset to conform to BHMP Grade One, and meet UL Fire Rating A (3-Hour) 
through C (3/4-Hour).

Exterior door applications shall have special weather protection stand.

ANSI grade entry/egress/door ajar tracking mortise.

1. Intercom System:

Products:

Basis-of-Design Product:  Subject to compliance with requirements, provide �LEM-1 DLS 
System� by Aiphone Corporation.

No Substitutions

Complete intercom system including, but not limited to, master unit, door station, power supply 
and substations, if applicable.

Master Unit LEM-1

Door Station Transmitter L-ED

Power Supply PT120NS

2.20 FINISHES AND BASE MATERIALS

A. Unless otherwise indicated in the hardware groups or herein, hardware finishes shall be applied 
over base metals as specified in the following finish schedule:

HARDWARE ITEM BHMA FINISH AND BASE MATERIAL
1. Butt Hinges: Exterior, or Non-Ferrous 630 (US32D - Satin Stainless Steel)
2. Butt Hinges: Interior 652 (US26D - Satin Chromium)
3. Continuous Hinges 630 (US32D - Satin Stainless Steel)
4. Flush Bolts 626 (US26D - Satin Chromium)
5. Exit Devices 626 (US26D - Satin Chromium)
6. Locks and Latches 626 (US26D - Satin Chromium)
7. Pulls and Push Plates/Bars 630 (US32D - Satin Stainless Steel)
8. Coordinators 600 (Prime painted or mill alum.)
9. Closers 689 (Powder Coat Aluminum)
10. Protective Plates 630 (US32D - Satin Stainless Steel)
11. Overhead Stops 630 (US32D - Satin Stainless Steel)
12. Wall Stops and Holders 630 (US32D - Satin Stainless Steel)
13. Thresholds 628 (Mill Aluminum)
14. Weather-strip, Sweeps Drip Caps 

(wood and hollow metal doors)
Aluminum Anodized
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15. Weather-strip, Sweeps Drip Caps 
(aluminum doors)

Match finish of aluminum doors.

16. Magnetic Holders Sprayed Aluminum
17. Miscellaneous 626 (US26D - Satin Chromium)

2.21 KEYING

A. Acceptable manufacturers and respective catalog numbers:

Schlage Sargent Corbin Falcon
1. Everest Signature Pyramid A Keyway

B. All locks under this section shall be keyed as directed by the owner to a new Patented Master 
Key System.

C. Furnish a total of 2 keys per cylinder.  Actual cut keys to be determined by owner.

D. Master keys and control keys to be delivered by registered mail to the owner.  Change keys shall 
be delivered in a set up key cabinet.  Construction keys shall be delivered to the contractor.

2.22 KEY CABINETS

A. Acceptable manufacturers and respective catalog numbers:

Lund Key Control Telkee
1. 2600 Series 6L Series CDF Series

B. Furnish 1 each model 2600 series key cabinet with a capacity 1.5 times the number of key sets.

C. Provide one key cabinet with at least one hook for each key set, plus additional hooks for 50% 
expansion.

D. Furnish key cabinet complete with cam lock, permanent key tags, and change key cards.

E. Hardware supplier shall prepare all key change index records, tag all keys and place permanent 
file keys in cabinet.

2.23 FIRE DEPARTMENT ACCESS BOX

A. Acceptable manufacturers, subject to compliance with specified requirements, acceptable 
manufacturers and products are:

1. Dama, S3 (surface-mount)
2. Dama, R3 (recessed mount)
3. Knox-Box, 3200 Series
4. Tru-Lock (recessed mount), Eau Claire, WI

B. Verify manufacturer is acceptable to local Fire Department.

C. Requirements:

1. Coordinate keying requirements with the authority having jurisdiction.
2. Verify surface or flush mount box with E/A.
3. Finish: Corrosion resistant.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Prior to installation of hardware, installer shall examine door frame installation to insure frames 
have been set square and plumb.  Installer shall examine doors, door frames, and adjacent wall, 
floor, and ceiling for conditions, which would adversely affect proper operation and function of 
door assemblies.  Do not proceed with hardware installation until such deficiencies have been 
corrected.

3.2 INSTALLATION

A. Before hardware installation, general contractor/construction manager shall coordinate a 
hardware installation seminar with a 1 week notice to all parties involved. The seminar is to be 
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conducted on the installation of hardware, specifically of locksets, closers, exit devices, 
continuous hinges and overhead stops. Manufacturer's representative of the above products to 
present seminar. Seminar to be held at the job site and attended by installers of hardware 
(including low voltage hardware) for aluminum, hollow metal and wood doors. Training to include 
use of installation manuals, hardware schedule, templates and physical products samples.

B. Install all hardware in accordance with the approved hardware schedule and manufacturers 
instructions for installation and adjustment.

C. Set units level, plumb and true to the line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation.

D. Drill and countersink units which are not factory-prepared for anchorage fasteners. Space 
fasteners and anchors in accord with industry standards.

E. Drill appropriate size pilot holes for all hardware attached to wood doors and frames.

F. Shim doors as required to maintain proper operating clearance between door and frame.

G. Unless otherwise specified, locate all hardware in accordance with the recommended locations 
for builders hardware for standard doors and frames as published by the Door and Hardware 
Institute.

H. Use only fasteners supplied by or approved by the manufacturer for each respective item of 
hardware.

I. Mortise and cut to close tolerance and conceal evidence of cutting in the finished work.

J. Conceal push and pull bar fasteners where possible.  Do not install through bolts through push 
plates.

K. Install hardware on UL labeled openings in accordance with manufacturer's requirements to 
maintain the label.

L. Apply self-adhesive gasketing on frame stop at head & latch side and on rabbet of frame at 
hinge side.

M. Install hardware in accordance with supplemental "S" label instructions on all fire rated openings.

N. Install wall stops to contact lever handles or pulls.  Do not mount wall stops on casework, or 
equipment.

O. Where necessary, adjust doors and hardware as required to eliminate binding between strike 
and latchbolt.  Doors should not rattle.

P. Overhead stops used in conjunction with electrified hold open closers shall be templated and 
installed to coincide with engagement of closer hold open position.

Q. Install door closers on corridor side of lobby doors, room side of corridor doors, and stair side of 
stairways.

R. Adjust spring power of door closers to the minimum force required to insure exterior and fire 
rated doors will consistently close and latch doors under existing conditions.  Adjust all other 
door closers to insure opening force does not to exceed 5 lbs.  

S. Adjust "sweep", "latch", & "back check" valves on all door closers to properly control door 
throughout the opening and closing cycle.  Adjust total closing speed as required to comply with 
all applicable state and local building codes.

T. Install "hardware compatible" (bar stock) type weatherstripping continuously for an uninterrupted 
seal.  Adjust templating for parallel arm door closers, exit devices, etc., as required to 
accommodate weatherstripping.
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U. Unless otherwise specified or detailed, install thresholds with the bevel in vertical alignment with 
the outside door face.  Notch and closely fit thresholds to frame profile.  Set thresholds in full bed 
of sealant.

V. Compress sweep during installation as recommended by sweep manufacturer to facilitate a 
water resistant seal.

W. Deliver to the owner 1 complete set of installation and adjustment instructions, and tools as 
furnished with the hardware.

3.3 FIELD QUALITY CONTROL

A. After installation has been completed, the hardware supplier and manufacturers representative 
for locksets, door closers, exit devices, and overhead stops shall check the project and verify 
compliance with installation instructions, adjustment of all hardware items, and proper 
application according to the approved hardware schedule.  Hardware supplier shall submit a list 
of all hardware that has not been installed correctly.

B. After installation has been completed, the hardware supplier and manufacturers representative 
shall meet with the owner to explain the functions, uses, adjustment, and maintenance of each 
item of hardware.  Hardware supplier shall provide the owner with a copy of all wiring 
diagrams.  Wiring diagrams shall be opening specific and include both a riser diagram and point 
to point diagram showing all wiring terminations.

3.4 ADJUSTMENT AND CLEANING

A. At final completion, and when H.V.A.C. equipment is in operation, installer shall make final 
adjustments to and verify proper operation of all door closers and other items of hardware.  .  
Lubricate moving parts with type lubrication recommended by the manufacturer.

B. All hardware shall be left clean and in good operation. Hardware found to be disfigured, 
defective, or inoperative shall be repaired or replaced.

3.5 HARDWARE SCHEDULE

A. The following schedule of hardware groups are intended to describe opening function. The 
hardware supplier is cautioned to refer to the preamble of this specification for a complete 
description of all materials and services to be furnished under this section.

Abbreviation Name

AIP Aiphone Corporation

BYO By Others

FAL Falcon

GLY Glynn-Johnson Corp

IVE H.B. Ives

LCN Lcn Commercial Division

PEM Pemko Mfg Co

ROC Rockwood Manufacturing Co.

SAF Saflok

SCE Schlage Electronic Security

SCH Schlage Lock Company

VON Von Duprin

ZER Zero International Inc
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Legend:
Link to catalog cut sheet
Electrified Opening

Hardware Group No. 01

For use on Door #(s):

002 015 016 133B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA CONT. HINGE 112XY EPT / 224XY EPT AS 
REQ'D

 628 IVE

1 EA POWER TRANSFER EPT10   689 VON

1 EA ELEC PANIC HARDWARE RX-MEL-25-R-NL-OP   626 FAL

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA CYLINDER HOUSING VERIFY TYPE REQ'D  626 FAL

1 EA FSIC CONST. CORE 23-030-ICX SCH

1 EA 90 DEG OFFSET PULL 8190HD 10" L  630 IVE

1 EA SURFACE CLOSER 4050A SCUSH  689 LCN

1 EA THRESHOLD 655A-MSLA-10  A ZER

1 EA RFID READER PROVIDED BY OTHERS

1 EA DOOR CONTACT 679-05  WHT SCE

1 EA POWER SUPPLY PS902   LGR SCE

1 SET WIRING DIAGRAMS AS REQUIRED

1 EA WEATHERSTRIP BY 
DOOR/FRAME 
MANUFACTURER

DOOR NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK ELECTRIFIED LOCKSET AND ALLOW FOR ENTRY. DOOR ALWAYS AVAILABLE FOR 
FREE EGRESS.

COORDINATE WITH ELECTRICAL AND SECURITY SYSTEM.

Hardware Group No. 02

For use on Door #(s):

051 052B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 5 X 4.5 NRP  630 IVE

1 EA FIRE EXIT HARDWARE F-25-R-EO  626 FAL

1 EA SURFACE CLOSER 4050A SCUSH  689 LCN

1 EA RAIN DRIP 142AA  AA ZER

1 EA GASKETING 429A  A ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 655A-MSLA-10  A ZER

DOOR IS EXIT ONLY. DOOR ALWAYS AVAILABLE FOR FREE EGRESS.

COORDINATE WITH ELECTRICAL AND SECURITY SYSTEM.
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Hardware Group No. 03

For use on Door #(s):

003B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA CONT. HINGE 112XY EPT / 224XY EPT AS 
REQ'D

 628 IVE

1 EA POWER TRANSFER EPT10   689 VON

1 EA ELEC PANIC HARDWARE RX-MEL-25-R-NL-OP   626 FAL

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA FSIC CONST. CORE 23-030-ICX SCH

1 EA 90 DEG OFFSET PULL 8190HD 10" L  630 IVE

1 EA SURFACE CLOSER 4050A SCUSH  689 LCN

1 EA RFID READER PROVIDED BY OTHERS

1 EA POWER SUPPLY PS902   LGR SCE

1 EA WEATHERSTRIP BY 
DOOR/FRAME 
MANUFACTURER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY, DOOR TO BE LOCKED AFTER HOURS. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS.

Hardware Group No. 04

For use on Door #(s):

251 252 351 352 451 452

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA FIRE EXIT HARDWARE F-25-R-L-BE-QUA  626 FAL

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

Hardware Group No. 05

For use on Door #(s):

052A

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA FIRE EXIT HARDWARE F-25-R-L-BE-QUA  626 FAL

1 EA OH STOP 90S  630 GLY

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA GASKETING 188SBK PSA  BK ZER
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Hardware Group No. 06

For use on Door #(s):

017 020 021

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 3PB1 4.5 X 4.5  652 IVE

1 EA PRIVACY LOCK W/ 
OUTSIDE INDICATOR

L9040 17A L583-363 OS-OCC  626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

Hardware Group No. 07

For use on Door #(s):

023

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

Hardware Group No. 08

For use on Door #(s):

010

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED

1 EA OH STOP 450S J  630 GLY

3 EA SILENCER SR64  GRY IVE
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Hardware Group No. 09

For use on Door #(s):

006A 006B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA CLASSROOM LOCK AL70TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA MAGNET SEM7850 12V/24V/120V   689 LCN

3 EA GASKETING 188SBK PSA  BK ZER

DOORS HELD OPEN BY MAGNETIC HOLD OPENS. UPON ACTIVATION OF FIRE ALARM, DOORS 
WILL CLOSE AND LATCH.

COORDINATE WITH ELECTRICAL AND FIRE SYSTEMS.

Hardware Group No. 10

For use on Door #(s):

012B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA PASSAGE SET AL10S NEP  626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA MAGNET SEM7850 12V/24V/120V   689 LCN

1 EA GASKETING 188SBK PSA  BK ZER

DOORS HELD OPEN BY MAGNETIC HOLD OPENS. UPON ACTIVATION OF FIRE ALARM, DOORS 
WILL CLOSE AND LATCH.

COORDINATE WITH ELECTRICAL AND FIRE SYSTEMS.
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Hardware Group No. 11

For use on Door #(s):

133A

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA FIRE EXIT HARDWARE F-25-R-L-BE-QUA  626 FAL

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA MAGNET SEM7850 12V/24V/120V   689 LCN

3 EA GASKETING 188SBK PSA  BK ZER

DOORS HELD OPEN BY MAGNETIC HOLD OPENS. UPON ACTIVATION OF FIRE ALARM, DOORS 
WILL CLOSE AND LATCH.

COORDINATE WITH ELECTRICAL AND FIRE SYSTEMS.

Hardware Group No. 12

For use on Door #(s):

018

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5 NRP  630 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 4050A SCUSH  689 LCN

1 EA RAIN DRIP 142AA  AA ZER

1 EA GASKETING 429A  A ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 655A-MSLA-10  A ZER

Hardware Group No. 13

For use on Door #(s):

026B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5 NRP  630 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 4050A SCUSH  689 LCN

1 EA RAIN DRIP 142AA  AA ZER

1 EA GASKETING 429A  A ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 655A-MSLA-10  A ZER
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Hardware Group No. 14

For use on Door #(s):

010B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

Hardware Group No. 15

For use on Door #(s):

013A 025B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED

1 EA OH STOP 450S  630 GLY

3 EA SILENCER SR64  GRY IVE

Hardware Group No. 16

For use on Door #(s):

016B 022

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

Hardware Group No. 17

For use on Door #(s):

001C 014

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED

1 EA SURFACE CLOSER 1450 CUSH  689 LCN

3 EA GASKETING 188SBK PSA  BK ZER
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Hardware Group No. 18

For use on Door #(s):

026A

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED

1 EA SURFACE CLOSER 1450 CUSH  689 LCN

3 EA GASKETING 188SBK PSA  BK ZER

Hardware Group No. 19

For use on Door #(s):

235 335 435

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY. DOOR ALWAYS AVAILABLE FOR FREE 
EGRESS.

Hardware Group No. 20

For use on Door #(s):

015A 015B

Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

6 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA AUTO FLUSH BOLT FB31T/FB41T  630 IVE

1 EA STOREROOM LOCK AL80TD NEP  626 SCH

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA COORDINATOR COR X FL  628 IVE

2 EA SURFACE CLOSER 1450 CUSH  689 LCN

1 EA GASKETING 188SBK PSA  BK ZER

1 EA MEETING STILE 8195AA  AA ZER
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Hardware Group No. 21

For use on Door #(s):

024

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA CONT. HINGE 112XY/224XY AS REQ'D  628 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY, DOOR TO BE LOCKED AFTER HOURS. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS.

Hardware Group No. 22

For use on Door #(s):

234 334 434

Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

6 EA HINGE 5BB1SC 4.5  652 IVE

1 EA AUTO FLUSH BOLT FB31T/FB41T  630 IVE

1 EA PASSAGE SET AL10S NEP  626 SCH

1 EA COORDINATOR COR X FL  628 IVE

2 EA MOUNTING BRACKET MB  689 IVE

2 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

2 EA MAGNET SEM7850 12V/24V/120V   689 LCN

1 EA GASKETING 188SBK PSA  BK ZER

1 EA MEETING STILE 8195AA  AA ZER

NOTE: HOLD OPEN TO RELEASE UPON FIRE ALARM OR LOSS OF POWER.

Hardware Group No. 23

For use on Door #(s):

003A

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA CONT. HINGE 112XY/224XY AS REQ'D  628 IVE

1 EA PUSH/PULL BAR 9190EZHD-12"-NO  630-
316

IVE

1 EA SURFACE CLOSER 4050A RW/PA  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA WEATHERSTRIP BY 
DOOR/FRAME 
MANUFACTURER
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DOOR HARDWARE 087100-25

Hardware Group No. 24

For use on Door #(s):

007A 028 029 030

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY. DOOR ALWAYS AVAILABLE FOR FREE 
EGRESS.

Hardware Group No. 25

For use on Door #(s):

007B 009

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA OH STOP 90S  630 GLY

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA GASKETING 188SBK PSA  BK ZER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY. DOOR ALWAYS AVAILABLE FOR FREE 
EGRESS.

Hardware Group No. 26

For use on Door #(s):

012A 013 027

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA PERMANENT CORE AS REQUIRED 626 SCH

1 EA SURFACE CLOSER 1450 REG OR PA AS REQ  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL AT CARD READER 
WILL UNLOCK LOCKSET AND ALLOW FOR ENTRY. DOOR ALWAYS AVAILABLE FOR FREE 
EGRESS.
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DOOR HARDWARE 087100-26

Hardware Group No. 27

For use on Door #(s):

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01 GR-01 GR-01 GR-01 GR-01 GR-01

GR-01

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA PRIVACY LATCH PDL 626 PEM

1 EA ADVANCE CARDLOCK PROVIDED BY OTHERS 626 ONI

1 EA OH STOP 450S  630 GLY

1 EA SURFACE CLOSER 1250 RW/PA SLIM  689 LCN

1 EA GASKETING 488SBK PSA  BK ZER

1 EA DOOR SWEEP 253A  A ZER

1 EA TRANSITION 
THRESHOLD

EV2325BL SS PEM

1 EA DOOR VIEWER 627 (WITH HINGED COVER) 626 ROC

PROVIDE TWO DOOR VIEWERS AT ADA UNITS.
ELECTRICALLY UNLOCKED VIA PRESENTATION OF VALID CREDENTIAL TO CARD READER.  
SELF-CLOSING.  DEADBOLT THROWN BY THUMBTURN INSIDE.  INSIDE LEVER RETRACTS 
DEADBOLT AND LATCHBOLT FOR IMMEDIATE EGRESS.
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DOOR HARDWARE 087100-27

Hardware Group No. 28

For use on Door #(s):

GR-02

Provide each BD door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA BARN DOOR KIT 2610SC AL JOH

2 EA DOOR PULL, 3/4" RND 8102HD 8" STD
(BTB MOUNT)

 630 IVE

Hardware Group No. 29

For use on Door #(s):

GR-03 GR-03 GR-03 GR-03 GR-03 GR-03

GR-03 GR-03 GR-03 GR-03 GR-03 GR-03

GR-03 GR-03 GR-03 GR-03 GR-03 GR-03

GR-03 GR-03

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 3PB1 4.5 X 4.5  652 IVE

1 EA PRIVACY LATCH PDL 626 PEM

1 EA EXIT LOCK AL25D NEP  626 SCH

1 EA DOOR BOLT B580  626 SCH

1 EA OH STOP 450S  630 GLY

1 EA GASKETING 488SBK PSA  BK ZER

1 EA DOOR BOTTOM 360AA6  AA ZER

1 EA THRESHOLD ADJ232V8BL BLK PEM

AL25 EXIT LOCK, BLANK PLATE OUTSIDE.  INSIDE LEVER ALWAYS UNLOCKED.  DEADBOLT 
THROWN AND RETRACTED BY THUMBTURN INSIDE.  NO OUTSIDE TRIM.  VERIFY USE OF 
DEADBOLT WITH LOCAL BUILDING OFFICIAL AND STATE FIRE MARSHALL'S OFFICE.

Hardware Group No. 30

For use on Door #(s):

GR-04

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 3PB1 4.5 X 4.5  652 IVE

1 EA PRIVACY LOCK AL40S NEP  626 SCH

1 EA OH STOP 450S J
- USE IN LIEU OF WALL STOP 
IF DOOR SWINGS INTO UNIT 
ENTRY DOOR

 630 GLY

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE
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DOOR HARDWARE 087100-28

Hardware Group No. 31

For use on Door #(s):

GR-05

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 3PB1 4.5 X 4.5  652 IVE

1 EA PRIVACY LOCK AL40S NEP  626 SCH

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

Hardware Group No. 32

For use on Door #(s):

001A 001B

Provide each SL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

NOTE: HARDWARE BY DOOR MANUFACTURE, REFERENCE SPEC SECTION FOR AUTOMATIC 
SLIDING DOOR SYSTEMS.

Hardware Group No. 33

For use on Door #(s):

025

Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

CASED OPENING, NO HARDWARE REQUIRED

END OF SECTION
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SECTION 08 8000
GLAZING

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes glazing for the following products and applications, including those specified in
other Sections where glazing requirements are specified by reference to this Section:
1. Aluminum storefront systems
2. Interior doors.
3. Interior borrowed lites.

B. Related Sections:
1. Section 088300 "Mirrors."
2. Section 081113 “Steel Doors and Frames"

1.03 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: defective manufacture, fabrication, or installation; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects in
construction.

B. Delegated Design: Design glass, including comprehensive engineering analysis according to
ASTM E 1300 by a qualified professional engineer, using the following design criteria:
1. Design Wind Pressures: As required by local code requirements.
2. Glass Type Factors for Wired, Patterned, and Sandblasted Glass:

a. Short-Duration Glass Type Factor for Wired Glass: 0.5.
b. Long-Duration Glass Type Factor for Wired Glass: 0.3.
c. Short-Duration Glass Type Factor for Patterned Glass: 1.0.
d. Long-Duration Glass Type Factor for Patterned Glass: 0.6.
e. Short-Duration Glass Type Factor for Sandblasted Glass: 0.5.

3. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass
deflection at design wind pressure to not more than 1/50 times the short-side length or 1
inch (25 mm), whichever is less.

4. Differential Shading: Design glass to resist thermal stresses induced by differential
shading within individual glass lites.

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on glass framing members and glazing components.
1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material

surfaces.

1.04 ACTION SUBMITTALS

A. Product Data: For each glass product and glazing material indicated.

B. Sustainable  Submittals:
1. Product Data for Credit IEQ 4.1: For glazing sealants used inside the weatherproofing

system, documentation including printed statement of VOC content.
2. Laboratory Test Reports for Credit IEQ 4: For glazing sealants used inside the

weatherproofing system, documentation indicating that they comply with the testing and
product requirements of the California Department of Health Services' "Standard Practice
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use
same designations indicated on Drawings.
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1.05 INFORMATIONAL SUBMITTALS

A. Product Certificates: For glass and glazing products, from manufacturer.

B. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for insulating glass.
1. For glazing sealants, provide test reports based on testing current sealant formulations

within previous 36-month period.

C. Preconstruction adhesion and compatibility test report.

D. Warranties: Sample of special warranties.

1.06 QUALITY ASSURANCE

A. Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer
for each product and installation method.

B. Safety Glazing Labeling: Where safety glazing labeling is indicated, permanently mark glazing
with certification label of a certification agency acceptable to authorities having jurisdiction.
Label shall indicate manufacturer's name, type of glass, thickness, and safety glazing standard
with which glass complies.

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least
one component lite of units with appropriate certification label of IGCC.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun,
or other causes.

B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing
units to avoid hermetic seal ruptures due to altitude change.

1.08 PROJECT CONDITIONS

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and when
glazing channel substrates are wet from rain, frost, condensation, or other causes.
1. Do not install glazing sealants when ambient and substrate temperature conditions are

outside limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C).

1.09 WARRANTY

A. Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form in which
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within
specified warranty period. Deterioration of insulating glass is defined as failure of hermetic seal
under normal use that is not attributed to glass breakage or to maintaining and cleaning
insulating glass contrary to manufacturer's written instructions. Evidence of failure is the
obstruction of vision by dust, moisture, or film on interior surfaces of glass.
1. Warranty Period: 10 years from date of Substantial Completion.

PART 2  PRODUCTS

2.01 GLASS PRODUCTS, GENERAL

A. Manufacturer: AGC Glass Company North America. see basis of design.

B. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass lites in
thicknesses as needed to comply with requirements indicated.
1. Minimum Glass Thickness for Exterior Lites: As required by Code.

C. Strength: Where float glass is indicated, provide annealed float glass, Kind HS heat-treated
float glass, or Kind FT heat-treated float glass as needed to comply with "Performance
Requirements" Article. Where heat-strengthened glass is indicated, provide Kind HS heat-
treated float glass or Kind FT heat-treated float glass as needed to comply with "Performance
Requirements" Article. Where fully tempered glass is required, provide Kind FT heat-treated
float glass.
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D. Windborne-Debris-Impact Resistance: Provide exterior glazing that passes basic-protection
testing requirements in ASTM E 1996 for local wind zone when tested according to ASTM E
1886. Test specimens shall be no smaller in width and length than glazing indicated for use on
the Project and shall be installed in same manner as glazing indicated for use on the Project.
1. Large-Missile Test: For glazing located within 30 feet (9.1 m) of grade.
2. Small-Missile Test: For glazing located more than 30 feet (9.1 m) above grade.
3. Large-Missile Test: For all glazing, regardless of height above grade.

E. Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures indicated
below:
1. For monolithic-glass lites, properties are based on units with lites.
2. For laminated-glass lites, properties are based on products of construction indicated.
3. For insulating-glass units, properties are based on units of thickness indicated for overall

unit and for each lite.
4. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K).
5. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values,

according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
6. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

2.02 GLASS PRODUCTS

A. Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.

B. Ultraclear Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I, complying with other
requirements specified and with visible light transmission not less than 91 percent[ and solar
heat gain coefficient to meet Energy Star].
1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:
a. AFG Industries, Inc.; Krystal Klear.
b. Guardian Industries Corp.; Ultrawhite.
c. Pilkington North America; Optiwhite.
d. PPG Industries, Inc.; Starphire.

2.03 INSULATING GLASS

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by
a dehydrated interspace, qualified according to ASTM E 2190, and complying with other
requirements specified.
1. Sealing System: Dual seal, with manufacturer's standard primary and secondary.
2. Spacer: Manufacturer's standard spacer material and construction.
3. Desiccant: Molecular sieve or silica gel, or blend of both.

B. Glass: Comply with applicable requirements in "Glass Products" Article.  Provide Low E coating
with SHG coefficient to meet Energy Star.

2.04 GLAZING GASKETS

A. Dense Compression Gaskets: Molded or extruded gaskets of profile and hardness required to
maintain watertight seal, made from[ one of] the following:
1. Neoprene complying with ASTM C 864.
2. EPDM complying with ASTM C 864.
3. Silicone complying with ASTM C 1115.
4. Thermoplastic polyolefin rubber complying with ASTM C 1115.

B. Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned gaskets
complying with ASTM C 509, Type II, black; of profile and hardness required to maintain
watertight seal.
1. Application: Use where soft compression gaskets will be compressed by inserting dense

compression gaskets on opposite side of glazing or pressure applied by means of
pressure-glazing stops on opposite side of glazing.
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C. Lock-Strip Gaskets: Neoprene extrusions in size and shape indicated, fabricated into frames
with molded corner units and zipper lock-strips, complying with ASTM C 542, black.

2.05 GLAZING SEALANTS

A. General:
1. Compatibility: Provide glazing sealants that are compatible with one another and with

other materials they will contact, including glass products, seals of insulating-glass units,
and glazing channel substrates, under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for selecting
glazing sealants suitable for applications indicated and for conditions existing at time of
installation.

3. Sealants used inside the weatherproofing system, shall have a VOC content of not more
than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

4. Sealants used inside the weatherproofing system shall comply with the testing and
product requirements of the California Department of Health Services' "Standard Practice
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

5. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range.

6. Provide manufacturer’s recommended glazing sealant for each application.

2.06 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; and
complying with ASTM C 1281 and AAMA 800 for products indicated below:
1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous

pressure.

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:
1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a

full bead of liquid sealant.

2.07 MISCELLANEOUS GLAZING MATERIALS

A. General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

D. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

E. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

F. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

G. Perimeter Insulation for Fire-Resistive Glazing: Product that is approved by testing agency that
listed and labeled fire-resistant glazing product with which it is used for application and fire-
protection rating indicated.
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2.08 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face
clearances, edge and surface conditions, and bite complying with written instructions of product
manufacturer and referenced glazing publications, to comply with system performance
requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges
with slight chamfers at junctions of edges and faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the
following:
1. Manufacturing and installation tolerances, including those for size, squareness, and

offsets at corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so
that exterior and interior surfaces are readily identifiable. Do not use materials that will leave
visible marks in the completed work.

3.03 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.

B. Adjust glazing channel dimensions as required by Project conditions during installation to
provide necessary bite on glass, minimum edge and face clearances, and adequate sealant
thicknesses, with reasonable tolerances.

C. Protect glass edges from damage during handling and installation. Remove damaged glass
from Project site and legally dispose of off Project site. Damaged glass is glass with edge
damage or other imperfections that, when installed, could weaken glass and impair
performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
1. Locate spacers directly opposite each other on both inside and outside faces of glass.

Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face
clearances and to comply with system performance requirements.

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to
sealant width. With glazing tape, use thickness slightly less than final compressed
thickness of tape.
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H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways
in glazing channel, as recommended in writing by glass manufacturer and according to
requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when
installation is subjected to movement.

L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.

3.04 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are
flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover
horizontal framing joints by applying tapes to jambs and then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until right before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant.

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense
compression gaskets formed and installed to lock in place against faces of removable stops.
Start gasket applications at corners and work toward centers of openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.05 GASKET GLAZING (DRY)

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place
with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks and
press firmly against soft compression gasket by inserting dense compression gaskets formed
and installed to lock in place against faces of removable stops. Start gasket applications at
corners and work toward centers of openings. Compress gaskets to produce a weathertight
seal without developing bending stresses in glass. Seal gasket joints with sealant
recommended by gasket manufacturer.

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks and
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints
with sealant recommended by gasket manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.06 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed
streamers to framing held away from glass. Do not apply markers to glass surface. Remove
nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction
operations. If, despite such protection, contaminating substances do come into contact with
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glass, remove substances immediately as recommended in writing by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum,
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged
from natural causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days before
date scheduled for inspections that establish date of Substantial Completion. Wash glass as
recommended in writing by glass manufacturer.

END OF SECTION 088000
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SECTION 08 8813
FIRE-RESISTANT GLAZING

FIRE-RESISTANT GLAZING

PART 1 GENERAL

2.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

2.02 SUMMARY

A. Section Includes:
1. Fire-protection-rated glazing.
2. Fire-resistance-rated glazing.

2.03 DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in
referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C 1036.

2.04 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and
face clearances, and adequate sealant thicknesses, with reasonable tolerances.

2.05 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Glass Samples: For each type of glass product; 12 inches (300 mm) square.

2.06 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of glass and glazing product, from manufacturer.

B. Sample Warranties: For special warranties.

2.07 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun,
or other causes.

2.08 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install fire-resistant glazing until spaces are
enclosed and weathertight and temporary HVAC system is operating and maintaining ambient
temperature conditions at occupancy levels during the remainder of the construction period.

PART 1 PRODUCTS

3.01 MANUFACTURERS

A. Source Limitations for Glass: Obtain from single source from single manufacturer for each glass
type.

B. Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer
for each product and installation method.

3.02 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and impact loads
(where applicable) without failure, including loss or glass breakage attributable to the following:
defective manufacture, fabrication, or installation; deterioration of glazing materials; or other
defects in construction.
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3.03 GLASS PRODUCTS, GENERAL

A. Glazing Publications: Comply with published recommendations of glass product manufacturers
and organization below unless more stringent requirements are indicated. Refer to these
publications for glazing terms not otherwise defined in this Section or in referenced standards.
1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual."

B. Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing
Certification Council or another certification agency acceptable to authorities having jurisdiction.
Label shall indicate manufacturer's name, type of glass, glass thickness, and safety glazing
standard with which glass complies.

3.04 GLASS PRODUCTS

A. Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.

B. Ultraclear Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear), with visible light
transmission not less than 91 percent.

C. Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless
otherwise indicated, Type I, Class I (clear) unless otherwise indicated, Quality-Q3.
1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel

to bottom edge of glass as installed unless otherwise indicated.

D. Laminated Glass: ASTM C 1172. Use materials that have a proven record of no tendency to
bubble, discolor, or lose physical and mechanical properties after fabrication and installation.
1. Construction: Laminate glass with polyvinyl butyral interlayer unless fire-protection or fire-

resistance rating is based on another product.
2. Interlayer Thickness: Provide thickness as needed to comply with requirements.
3. Interlayer Color: Clear unless otherwise indicated.

3.05 FIRE-PROTECTION-RATED GLAZING

A. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities
having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing
according to NFPA 257 or UL 9, including the hose-stream test, and shall comply with
NFPA 80.
1. Fire-protection-rated glazing required to have a fire-protection rating of 20 minutes shall

be exempt from the hose-stream test.

B. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall
indicate manufacturer's name; test standard; whether glazing is permitted to be used in doors
or openings; if permitted in openings, whether or not glazing has passed the hose-stream test;
whether or not glazing meets 450 deg F (250 deg C) temperature-rise limitation; and the fire-
resistance rating in minutes.

C. Fire-Protection-Rated Tempered Glass: fire-protection-rated tempered glass; and complying
with 16 CFR 1201, Category II.

3.06 FIRE-RESISTANCE-RATED GLAZING

A. Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to
authorities having jurisdiction, for fire-resistance ratings indicated, based on testing according
to ASTM E 119 or UL 263.

B. Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall
indicate manufacturer's name, test standard, that the glazing is approved for use in walls, and
the fire-resistance rating in minutes.

3.07 GLAZING ACCESSORIES

A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks,
and other glazing accessories that are compatible with glazing products and each other and are
approved by testing agencies that listed and labeled fire-resistant glazing products with which
products are used for applications and fire-protection ratings indicated.
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B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant
complying with ASTM C 920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and
glass manufacturers' written instructions for selecting glazing sealants suitable for applications
indicated.
1. Colors of Exposed Glazing Sealants: As indicated by manufacturer's designations Match

Architect's samples.

C. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; and
complying with ASTM C 1281 and AAMA 800 for products indicated below:

D. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:

3.08 MISCELLANEOUS GLAZING MATERIALS

A. General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

C. Perimeter Insulation for Fire-Resistive Glazing: Product that is approved by testing agency that
listed and labeled fire-resistant glazing product with which it is used for application and fire-
protection rating indicated.

3.09 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face
clearances, edge and surface conditions, and bite complying with written instructions of product
manufacturer and referenced glazing publications, to comply with system performance
requirements.

PART 1 EXECUTION

4.01 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with
manufacturing and installation tolerances, including those for size, squareness, and offsets at
corners, and for compliance with minimum required face and edge clearances.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

4.02 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate fire side and protected side. Label or mark units as needed so
that fire side and protected side are readily identifiable. Do not use materials that leave visible
marks in the completed work.

4.03 GLAZING, GENERAL

A. Use methods approved by testing agencies that listed and labeled fire-resistant glazing
products.

B. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials unless more stringent requirements are indicated, including those in
referenced glazing publications.

C. Protect glass edges from damage during handling and installation. Remove damaged glass
from Project site and legally dispose of off Project site. Damaged glass is glass with edge
damage or other imperfections that, when installed, could weaken glass and impair
performance and appearance.
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D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
1. Locate spacers directly opposite each other on both inside and outside faces of glass.

Install correct size and spacing to preserve required face clearances unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face
clearances and to comply with system performance requirements.

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to
sealant width. With glazing tape, use thickness slightly less than final compressed
thickness of tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways
in glazing channel, as recommended in writing by glass manufacturer and according to
requirements in referenced glazing publications.

I. Set glass lites with proper orientation so that coatings face fire side or protected side as
specified.

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when
installation is subjected to movement.

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.

4.04 CLEANING AND PROTECTION

A. Immediately after installation, remove nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry
surfaces at frequent intervals during construction, but not less than once a month, for buildup of
dirt, scum, alkaline deposits, or stains.
1. If, despite such protection, contaminating substances do come into contact with glass,

remove substances immediately as recommended in writing by glass manufacturer.

C. Remove and replace glass that is damaged during construction period.

D. Wash glass on both exposed surfaces in each area of Project not more than four days before
date scheduled for inspections that establish date of Substantial Completion. Wash glass as
recommended in writing by glass manufacturer.

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD SHAFT WALL ASSEMBLIES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes: Gypsum board shaft wall assemblies.

1.03 ACTION SUBMITTALS

A. Product Data: For each component of gypsum board shaft wall assembly.

B. Sustainable Submittals:
1. Product Data for Recycled Materials: For products having recycled content,

documentation indicating percentages by weight of postconsumer and preconsumer
recycled content. Include statement indicating cost for each product having recycled
content.

2. Product Certificates for Regional Materials:
a. For products and materials required to comply with requirements for regional

materials, certificates indicating location of material manufacturer and point of
extraction, harvest, or recovery for each raw material. Include statement indicating
distance to Project, cost for each regional material, and fraction by weight that is
considered regional.

b. For products and materials required to comply with requirements for regionally
manufactured[ and regionally extracted and manufactured] materials. Include
statement indicating cost for each regionally manufactured material.

c. Include statement indicating location of manufacturer and distance to Project for each
regionally manufactured material.

d. Include statement indicating location of manufacturer and point of extraction, harvest,
or recovery for each raw material used in regionally extracted and manufactured
materials. Indicate distance to Project and fraction by weight of each regionally
manufactured material that is regionally extracted.

3. Product Data for VOC:  For adhesives used to laminate gypsum board panels to
substrates, documentation including printed statement of VOC content.

1.04 INFORMATIONAL SUBMITTALS

A. Evaluation Reports: For shaft wall assemblies from ICC-ES.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather,
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack
panels flat and supported on risers on a flat platform to prevent sagging.

1.06 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C 840 requirements or with gypsum board
manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, moisture damaged, or mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,

discoloration, sagging, and irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy

surface contamination and discoloration.
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PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

B. Low-Emitting Materials: Gypsum shaft wall assemblies shall comply with the testing and
product requirements of the California Department of Health Services' "Standard Practice for
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

2.02 GYPSUM BOARD SHAFT WALL ASSEMBLIES - SEE DRAWINGS.

A. Fire-Resistance Rating: As indicated.

B. Studs: Manufacturer's standard profile for repetitive members, corner and end members, and
fire-resistance-rated assembly indicated.
1. Depth: 2-1/2 inches (64 mm).
2. Minimum Base-Metal Thickness: 0.018 inch (0.45 mm).

C. Runner Tracks: Manufacturer's standard J-profile track with manufacturer's standard long-leg
length, but at least 2 inches (51 mm) long and matching studs in depth.
1. Minimum Base-Metal Thickness: Matching steel studs

D. Firestop Tracks: Provide firestop track at head of shaft wall on each floor level.

E. Room-Side Finish: Gypsum board.

F. Shaft-Side Finish: Gypsum shaftliner board, Type X.

G. Insulation: Sound attenuation blankets.

2.03 PANEL PRODUCTS

A. Panel Size: Provide in maximum lengths and widths available that will minimize joints in each
area and that correspond with support system indicated.

B. Gypsum Shaftliner Board, Moisture- and Mold-Resistant Type X: ASTM C 1396/C 1396M;
manufacturer's proprietary fire-resistive liner panels with moisture- and mold-resistant core and
surfaces.
1. Products: Subject to compliance with requirements, provide one of the following:

a. CertainTeed Corp.; ProRoc Moisture and Mold Resistant Shaftliner.
b. Georgia-Pacific Gypsum LLC, Subsidiary of Georgia Pacific; Dens-Glass Ultra

Shaftliner.
c. Lafarge North America, Inc.; Firecheck Moldcheck Type X Shaftliner.
d. National Gypsum Company; Gold Bond Brand Fire-Shield Shaftliner XP.
e. PABCO Gypsum; Pabcore Mold Curb Shaftliner Type X.
f. Temple-Inland Inc.; Fire-Rated SilentGuard TS Mold-Resistant Gypsum Shaftliner

System.
g. USG Corporation; Sheetrock Brand Mold Tough Gypsum Liner Panel.

2. Long Edges: Double bevel.
3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

C. Gypsum Board: As specified in Section 092900 "Gypsum Board."

2.04 NON-LOAD-BEARING STEEL FRAMING

A. Recycled Content of Steel: Postconsumer recycled content plus one-half of preconsumer
recycled content not less than 25 percent.

B. Steel Framing Members: Comply with ASTM C 645 requirements for metal unless otherwise
indicated.
1. Protective Coating: Coating with equivalent corrosion resistance of ASTM A 653/A 653M,

G40 (Z120)] [ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise
indicated.
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C. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with
movement of the structure while maintaining continuity of fire-resistance-rated assembly
indicated; in thickness not less than indicated for studs and in width to accommodate depth of
studs.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Fire Trak Corp.; Fire Trak System attached to studs with Fire Trak Posi Klip.
b. Grace Construction Products; FlameSafe FlowTrak System.
c. Metal-Lite, Inc.; The System.
d. Steel Network Inc. (The); VertiClip SLD or VertiTrack VTD Series.

2.05 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with manufacturer's written recommendations.

B. Trim Accessories: Cornerbead, edge trim, and control joints of material and shapes as specified
in Section 092900 "Gypsum Board” that comply with gypsum board shaft wall assembly
manufacturer's written recommendations for application indicated.

C. Steel Drill Screws: ASTM C 1002 unless otherwise indicated.

D. Track Fasteners: Power-driven fasteners of size and material required to withstand loading
conditions imposed on shaft wall assemblies without exceeding allowable design stress of
track, fasteners, or structural substrates in which anchors are embedded.
1. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to

sustain, without failure, a load equal to 5 times design load, as determined by testing
according to ASTM E 488 conducted by a qualified testing agency.

2. Power-Actuated Anchors: Fastener system of type suitable for application indicated,
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a
load equal to 10 times design load, as determined by testing according to ASTM E 1190
conducted by a qualified testing agency.

E. Sound Attenuation Blankets: As specified in Section 092900 "Gypsum Board."

F. Acoustical Sealant: As specified in Section 092900 "Gypsum Board."

2.06 EXECUTION

2.07 EXAMINATION

A. Examine substrates to which gypsum board shaft wall assemblies attach or abut, with Installer
present, including hollow-metal frames, elevator hoistway door frames, cast-in anchors, and
structural framing. Examine for compliance with requirements for installation tolerances and
other conditions affecting performance.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, or mold
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

2.08 PREPARATION

A. Sprayed Fire-Resistive Materials: Coordinate with gypsum board shaft wall assemblies so both
elements of Work remain complete and undamaged. Patch or replace sprayed fire-resistive
materials removed or damaged during installation of shaft wall assemblies to comply with
requirements specified in Section 078100 "Applied Fireproofing."

B. After sprayed fire-resistive materials are applied, remove only to extent necessary for
installation of gypsum board shaft wall assemblies and without reducing the fire-resistive
material thickness below that which is required to obtain fire-resistance rating indicated. Protect
remaining fire-resistive materials from damage.

2.09 INSTALLATION

A. General: Install gypsum board shaft wall assemblies to comply with requirements of fire-
resistance-rated assemblies indicated, manufacturer's written installation instructions, and
ASTM C 754 other than stud-spacing requirements.
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B. Do not bridge building expansion joints with shaft wall assemblies; frame both sides of
expansion joints with furring and other support.

C. Install supplementary framing in gypsum board shaft wall assemblies around openings and as
required for blocking, bracing, and support of gravity and pullout loads of fixtures, equipment,
services, heavy trim, furnishings, wall-mounted door stops, and similar items that cannot be
supported directly by shaft wall assembly framing.
1. Elevator Hoistway: At elevator hoistway-entrance door frames, provide jamb struts on

each side of door frame.
2. Reinforcing: Where handrails directly attach to gypsum board shaft wall assemblies,

provide galvanized steel reinforcing strip with 0.033-inch (0.84-mm) minimum thickness of
base metal (uncoated), accurately positioned and secured behind at least one layer of
face panel.

D. Penetrations: At penetrations in shaft wall, maintain fire-resistance rating of shaft wall assembly
by installing supplementary steel framing around perimeter of penetration and fire protection
behind boxes containing wiring devices, elevator call buttons, elevator floor indicators, and
similar items.

E. Isolate perimeter of gypsum panels from building structure to prevent cracking of panels, while
maintaining continuity of fire-rated construction.

F. Firestop Tracks: Where indicated, install to maintain continuity of fire-resistance-rated assembly
indicated.

G. Control Joints: Install control joints [at locations indicated on Drawings] [according to ASTM C
840 and in specific locations approved by Architect] while maintaining fire-resistance rating of
gypsum board shaft wall assemblies.

H. Sound-Rated Shaft Wall Assemblies: Seal gypsum board shaft walls with acoustical sealant at
perimeter of each assembly where it abuts other work and at joints and penetrations within
each assembly.

I. Cant Panels: At projections into shaft exceeding 4 inches (102 mm), install 1/2- or 5/8-inch- (13-
or 16-mm-) thick gypsum board cants covering tops of projections.
1. Slope cant panels at least 75 degrees from horizontal. Set base edge of panels in

adhesive and secure top edges to shaft walls at 24 inches (610 mm) o.c. with screws
fastened to shaft wall framing.

2. Where steel framing is required to support gypsum board cants, install framing at 24
inches (610 mm) o.c. and extend studs from the projection to shaft wall framing.

J. Installation Tolerance: Install each framing member so fastening surfaces vary not more than
1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

2.10 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, or mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,

discoloration, sagging, and irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy

surface contamination and discoloration.

END OF SECTION 092116.23
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SECTION 09 2900
GYPSUM BOARD

PART 1  GENERAL

1.01 SUMMARY

A. This Section includes the following:
1. Interior gypsum board.
2. Tile and bath/shower backing panels
3. Moisture resistant gypsum board

B. Related Requirements:
1. Division 7 section for sound attenuation blankets.
2. Division 9 section for metal support for gypsum board.

1.02 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Sustainable Submittals:
1. Product Data for Recycled Materials: For products having recycled content,

documentation indicating percentages by weight of postconsumer and preconsumer
recycled content. Include statement indicating cost for each product having recycled
content.

2. Product Data for VOC:  For adhesives used to laminate gypsum board panels to
substrates, documentation including printed statement of VOC content.

1.03 QUALITY ASSURANCE

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

C. Owner will review gypsum board finish quality prior to installation of paint finishes and reserves
right to require reworking of areas that do not meet quality standards.

1.04

STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage from
weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat
to prevent sagging.

1.05 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board
manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold
damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,

discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy

surface contamination and discoloration.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
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independent testing agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

C. Low-Emitting Materials: For ceiling and wall assemblies, provide materials and construction
identical to those tested in assembly and complying with the testing and product requirements
of the California Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.02 INTERIOR GYPSUM BOARD

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type
of gypsum board indicated and whichever is more stringent.

B. Size:  Provide in maximum lengths and widths available that will minimize joints in each area
and that correspond with support system indicated.

C. Fire Resistant Type C:

D. Fire Resistant Type X:
1. Thickness:  5/8 inch (15.9 mm) and 1/2 inch (12.7 mm).
2. Long Edges:  Tapered.

E. Moisture- and Mold-Resistant Type:  With moisture- and mold-resistant core and surfaces.
1. Core:  5/8 inch (15.9 mm), Type X.
2. Long Edges:  Tapered.
3. Use in all damp locations like bath rooms.
4. Do not use behind shower or tub surrounds.  Use shower and tub backing panels.

2.03 EXTERIOR SOFFIT GYPSUM BOARD

A. General:  complying with ASTM C1396 and ASTM C931 and GA216 for IBC code.

B. Size:  Provide in maximum lengths and widths available that will minimize joints in each area
and that correspond with support system indicated.

C. Provide Type X and Type C rating x thickness, depending upon assembly requirements.

D. Seal exposed areas with exterior primer and one or more coats of exterior paint.

2.04 TRIM ACCESSORIES

A. Trim:  ASTM C 1047, galvanized or aluminum-coated steel sheet or rolled zinc at interior
applications and hot dip galvanized steel sheet or rolled zinc at exterior locations.  Provide the
following shapes, unless otherwise indicated:
1. Cornerbead:  Use at outside corners.
2. LC-Bead:  Use at exposed panel edges.
3. Expansion (Control) Joint:  Use where indicated.

2.05 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475.

B. Joint Tape:
1. Interior Gypsum Wallboard:  Paper.
2. Water Resistant Gypsum Board:  As recommended by panel manufacturer.
3. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is
compatible with other compounds applied on previous or for successive coats.
1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas,

use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, flanges of trim

accessories, and fasteners, use setting-type taping compound.
3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use setting-type, sandable topping compound.
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5. Skim Coat: For final coat of Level 5 finish, use high-build interior coating product designed
for application by airless sprayer and to be used instead of skim coat to produce Level 5
finish.

D. Joint Compound for Tile Backing Panels:
1. Cementitious Backer Units: As recommended by backer unit manufacturer.

2.06 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

B. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, latex
sealant complying with ASTM C 834 that effectively reduces airborne sound transmission
through perimeter joints and openings in building construction as demonstrated by testing
representative assemblies according to ASTM E 90.

C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
wool, or rock wool.
1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

2.07 TRIM ACCESSORIES

A. Interior Trim: ASTM C 1047.
1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced

galvanized steel sheet.
2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.
h. 5/8” steel furring channels or hat channels.

2.08 TILE AND SHOWER/TUB BACKING PANELS

A. Cementitious Backer Units: ANSI A118.9 and ASTM C 1288 or 1325, with manufacturer's
standard edges.  Use behind all shower and tub/shower surrounds.
1. Products: Subject to compliance with requirements, provide one of the following:

a. C-Cure; C-Cure Board 990.
b. CertainTeed Corp.; FiberCement BackerBoard.
c. Custom Building Products; Wonderboard or EasyBoard.
d. FinPan, Inc.; [Util-A-Crete Concrete Backer Board] [EZ Backer] [ProTEC].
e. James Hardie Building Products, Inc.; Hardiebacker.
f. National Gypsum Company, Permabase Cement Board.
g. USG Corporation; DUROCK Cement Board.

2. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
3. DO NOT USE IN RATED ASSEMBLIES - Use Dens Glass Gold gypsum sheathing in

place of gypsum board in rated assemblies.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal
frames and framing, for compliance with requirements and other conditions affecting
performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.02 PANEL PRODUCT INSTALLATION

A. Gypsum Board:  Comply with ASTM C 840 and GA-216.
1. Space screws a maximum of 12 inches o.c. for vertical applications, unless closer spacing

required by Code.
2. On ceilings, apply gypsum panels before wall/partition board application to the greatest

extent possible and at right angles to framing, unless otherwise indicated.
3. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), unless

otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate courses of

board.
b. At high walls, install panels horizontally, unless otherwise indicated or required by

fire-resistance-rated assembly.
4. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws.
5. Multilayer Fastening Methods:  Fasten base layers and face layers separately to supports

with screws.

3.03 FINISHING

A. Installing Trim Accessories:  For trim with back flanges intended for fasteners, attach to framing
with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's
written instructions.

B. Coordinate location of push-in concealed spaces vent with the architect.

C. Finishing Gypsum Board and cementitious panels:  Treat panel joints, interior angles, edge
trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to
prepare board surfaces for decoration.
1. Prefill open joints and damaged surface areas.
2. Apply joint tape over board joints, except those with trim having flanges not intended for

tape.

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C
840, for locations indicated:
1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where

indicated unless a higher level of finish is required for fire-resistance-rated assemblies and
sound-rated assemblies.

2. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to
tape, fasteners, and trim flanges at panel surfaces that will be exposed to view.

END OF SECTION 092900
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SECTION 09 3000
TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for floor applications.

B. Tile for wall applications.

C. Ceramic trim.

1.02 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium).; 2017.

B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar; 2017.

C. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a
Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar;
2017.

D. ANSI A108.1c - Contractor's Option: Installation of Ceramic Tile in the Wet-Set Method with
Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2021).

E. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

F. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2019.

G. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 2021.

H. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy; 1999 (Reaffirmed 2019).

I. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2019).

J. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reaffirmed 2019).

K. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

L. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2010 (Reaffirmed 2016).

M. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2019).

N. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2016).

O. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2017.

P. ANSI A118.1 - American National Standard Specifications for Dry-Set Cement Mortar; 2012
(Revised).

Q. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2013 (Revised).
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R. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2012 (Revised).

S. ANSI A118.5 - American National Standard Specifications for Chemical Resistant Furan
Mortars and Grouts for Tile Installation; 1999 (Reaffirmed 2016).

T. ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts for Tile
Installation; 2010 (Reaffirmed 2016).

U. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2010 (Reaffirmed 2016).

V. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 1999 (Reaffirmed 2016).

W. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded,
Waterproof Membranes For Thin-Set Ceramic Tile And Dimension Stone Installation; 2014.

X. ANSI A118.11 - American National Standard Specifications for EGP (Exterior Glue Plywood)
Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

Y. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014.

Z. ANSI A118.13 - American National Standard Specification for Bonded Sound Reduction
Membranes for Thin-Set Ceramic Tile Installation; 2014 (Reaffirmed 2019).

AA. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set
Cement Mortar; 2012.

BB. ANSI A136.1 - American National Standard for Organic Adhesives for Installation of Ceramic
Tile; 2008 (Reaffirmed 2013).

CC. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.

DD. ANSI A137.2 - American National Standard Specifications for Glass Tile; 2013.

EE. ANSI A137.3 - American National Standard Specifications for Gauged Porcelain Tile and
Gauged Porcelain Tile Panels/Slabs; 2021.

FF. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2016, with Editorial
Revision (2016).

GG. ASTM C150/C150M - Standard Specification for Portland Cement; 2017.

HH. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018.

II. ASTM C847 - Standard Specification for Metal Lath; 2018.

JJ. ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum
Backing Panel; 2013.

KK. ASTM D4068 - Standard Specification for Chlorinated Polyethylene (CPE) Sheeting for
Concealed Water-Containment Membrane; 2017.

LL. ASTM E492 - Standard Test Method for Laboratory Measurement of Impact Sound
Transmission through Floor-Ceiling Assemblies Using the Tapping Machine; 2022.

MM. ASTM E2179 - Standard Test Method for Laboratory Measurement of the Effectiveness of Floor
Coverings in Reducing Impact Sound Transmission Through Concrete Floors; 2003
(Reapproved 2016).

NN. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2017.

OO. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2016a.

PP. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2017.
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QQ. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2019.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

C. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic
accessories, and setting details.

D. Samples:  Mount tile and apply grout on two plywood panels, minimum 18 by 18 inches in size
illustrating pattern, color variations, and grout joint size variations.

E. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.05 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F
during installation and curing of setting materials.

PART 2  PRODUCTS

2.01 TILE

A. Manufacturers:  See basis of design.
1. Dal-Tile Corporation:  www.daltile.com/#sle.
2. Ceramic Technics .
3. Designer Tile and Stone .
4. Mincey Marble
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 TRIM AND ACCESSORIES

A. Ceramic Trim:  Matching bullnose, double bullnose, cove base, and cove ceramic shapes in
sizes coordinated with field tile.
1. Applications:

a. Open Edges:  Bullnose.
b. Inside Corners:  Jointed.
c. Floor to Wall Joints:  Cove base.

2. Manufacturers:  Same as for tile.

2.03 SETTING MATERIALS

A. Provide setting and grout materials from same manufacturer.

2.04 GROUTS

A. Provide setting and grout materials from same manufacturer.

2.05 MAINTENANCE MATERIALS

A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew
resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. ARDEX Engineered Cements; ARDEX SX:  www.ardexamericas.com/#sle.
b. Custom Building Products; Commercial 100% Silicone Caulk:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE LATASIL:  www.laticrete.com/#sle.
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d. Merkrete, by Parex USA, Inc; Merkrete Colored Caulking:  www.merkrete.com/#sle.
e. Rust-Oleum Corporation; Merkrete Colored Caulking:  www.rustoleum.com/#sle.
f. Substitutions:  See Section 01 6000 - Product Requirements.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

C. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561.
2. Test as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Internal Relative Humidity:  ASTM F2170.
c. Moisture Vapor Emission:  ASTM F1869.

3. Obtain instructions if test results are not within limits recommended by tiling material
 manufacturer and setting material manufacturer.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable
flatness tolerances.

3.03 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of
ANSI A108.1a through ANSI A108.19 , manufacturer's instructions, and TCNA (HB)
recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Sound tile after setting.  Replace hollow sounding units.

G. Keep control and expansion joints free of mortar, grout, and adhesive.

H. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

I. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

J. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 CLEANING

A. Clean tile and grout surfaces.
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3.05 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 09 5113
ACOUSTICAL PANEL CEILINGS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for ceilings.

1.02 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Samples for Verification:  For each component indicated and for each exposed finish required,
prepared on Samples of size indicated below.
1. Acoustical Panel:  Set of 6-inch- (150-mm-) square Samples of each type, color, pattern,

and texture.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension-system components, and accessories to Project site in
original, unopened packages and store them in a fully enclosed, conditioned space where they
will be protected against damage from moisture, humidity, temperature extremes, direct
sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.04 FIELD CONDITIONS

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete,
and ambient temperature and humidity conditions are maintained at the levels indicated for
Project when occupied for its intended use.

PART 1 PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing
agency.  Identify products with appropriate markings of applicable testing agency.
1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
2. Smoke-Developed Index:  50 or less.

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.
 Identify products with appropriate markings of applicable testing agency.
1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of

another qualified testing agency.

2.02 ACOUSTICAL PANELS, GENERAL

A. Source Limitations:
1. Acoustical Ceiling Panel:  Obtain each type from single source from single manufacturer.
2. Suspension System:  Obtain each type from single source from single manufacturer.

B. Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde.

C. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated
that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical
ratings, and light reflectances unless otherwise indicated.
1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test

specimen is 15-3/4 inches (400 mm) away from test surface according to ASTM E 795.

D. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each
product type.
1. Where appearance characteristics of acoustical panels are indicated by referencing

pattern designations in ASTM E 1264 and not manufacturers' proprietary product
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designations, provide products selected by Architect from each manufacturer's full range
that comply with requirements indicated for type, pattern, color, light reflectance,
acoustical performance, edge detail, and size.

2.03 ACOUSTICAL PANELS

A. Basis-of-Design Product: Subject to compliance with requirements, provide TECTUM Create by
Armstrong Ceilings or comparable product.

B. Classification:  Provide panels complying with ASTM E 1264 for type, form, and pattern as
follows:
1. As scheduled in the basis of design.

C. Color: see basis of design.

D. LR:  Not less than 0.80.

E. NRC:  Not less than 0.70.

F. CAC:  Not less than 35 .

G. Edge/Joint Detail:  Reveal sized to fit flange of exposed suspension-system members.

H. Thickness:  3/4 inch (19 mm).

I. Modular Size:  24 by 24 inches (610 by 610 mm).

2.04 METAL SUSPENSION SYSTEMS, GENERAL

A. Metal Suspension-System Standard:  Provide manufacturer's standard direct-hung metal
suspension systems of types, structural classifications, and finishes indicated that comply with
applicable requirements in ASTM C 635/C 635M.

B. Attachment Devices:  Size for five times the design load indicated in ASTM C 635/C 635M,
Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.

C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
2. Size:  Select wire diameter so its stress at three times hanger design load

(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but
provide not less than 0.106-inch- (2.69-mm-) diameter wire.

D. Angle Hangers:  Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch-
(1-mm-) thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating
designation; with bolted connections and 5/16-inch- (8-mm-) diameter bolts.

2.05 METAL SUSPENSION SYSTEM

A. Wide-Face, Capped, Double-Web, Steel Suspension System:  Main and cross runners roll
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip
galvanized according to ASTM A 653/A 653M, not less than G30 (Z90) coating designation;
with prefinished 15/16-inch- (24-mm-) wide metal caps on flanges.
1. Structural Classification:  Intermediate-duty system.
2. End Condition of Cross Runners:  Override (stepped) or butt-edge type.
3. Face Design:  Flat, flush.
4. Cap Material:  Steel or aluminum cold-rolled sheet.
5. Cap Finish:  Painted white.

2.06 METAL EDGE MOLDINGS AND TRIM

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not
indicated, manufacturer's standard moldings for edges and penetrations that comply with
seismic design requirements; formed from sheet metal of same material, finish, and color as
that used for exposed flanges of suspension-system runners.
1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and

suspension systems indicated and that match width and configuration of exposed runners
unless otherwise indicated.
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2. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal
of same depth and width as that formed between edge of panel and flange at exposed
suspension member.

3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required
to fit penetration exactly.

PART 1 EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical
panel ceilings attach or abut, with Installer present, for compliance with requirements specified
in this and other Sections that affect ceiling installation and anchorage and with requirements
for installation tolerances and other conditions affecting performance of acoustical panel
ceilings.

B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, moisture
damaged, or mold damaged.

3.02 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at
opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply
with layout shown on reflected ceiling plans.

3.03 INSTALLATION

A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic
design requirements indicated, according to manufacturer's written instructions and CISCA's
"Ceiling Systems Handbook."

B. Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within ceiling

plenum that are not part of supporting structure or of ceiling suspension system.
2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces

by bracing, countersplaying, or other equally effective means.
3. Where width of ducts and other construction within ceiling plenum produces hanger

spacings that interfere with location of hangers at spacings required to support standard
suspension-system members, install supplemental suspension members and hangers in
form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with a
minimum of three tight turns.  Connect hangers directly either to structures or to inserts,
eye screws, or other devices that are secure and appropriate for substrate and that will not
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. When steel framing does not permit installation of hanger wires at spacing required, install
carrying channels or other supplemental support for attachment of hanger wires.

6. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported
directly from hangers unless otherwise indicated; provide hangers not more than 8 inches
(200 mm) from ends of each member.

7. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical panels.
1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of

moldings before they are installed.
2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c.

and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to
a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  Miter corners accurately and connect
securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.
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D. Install suspension-system runners so they are square and securely interlocked with one
another.  Remove and replace dented, bent, or kinked members.

E. Install acoustical panels with undamaged edges and fit accurately into suspension-system
runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a
neat, precise fit.
1. For reveal-edged panels on suspension-system runners, install panels with bottom of

reveal in firm contact with top surface of runner flanges.
2. Paint cut edges of panel remaining exposed after installation; match color of exposed

panel surfaces using coating recommended in writing for this purpose by acoustical panel
manufacturer.

3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly.

3.04 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and
suspension-system members.  Comply with manufacturer's written instructions for cleaning and
touchup of minor finish damage.  Remove and replace ceiling components that cannot be
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient tile flooring.

B. Resilient base.

C. Resilient stair accessories.

D. Installation accessories.

1.02 REFERENCE STANDARDS

A. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2020.

1.03 SUBMITTALS

A. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

B. Verification Samples:  Submit two  samples, ___ by ___ inch  in size illustrating color and pattern
for each resilient flooring product specified.

1.04 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS

2.01 TILE FLOORING

A. Luxury Vinyl Plank : ____ . See basis of design.
1. Manufacturers:

a. Mohawk - Durkan; Waterproof Rigid Core Construction, Scratch and Indent Resistant
Finish

b. Milliken; FlexForm Sound LVT
c. Tarkett Hospitality; ProGen LVT
d. Substitutions:  See Section 01 6000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type
specified.

3. Color:  To be selected by Architect from manufacturer's full range.

B. Rubber Tile:  Recycled SBR (styrene butadiene rubber) and colored EPDM (ethylene propylene
diene monomer) granules with urethane binder. See basis of design.
1. Manufacturers:

a. Ecore;
2. Color: To be selected by Architect from manufacturer's full range.

C. Woven Vinyl Flooring, see basis of design.
1. Manufacturers:

a. Bolon
b. Substitutions: See Section01 6000-Product Requirements .

2.02 STAIR COVERING

A. Stair Treads:  See basis of design.

B. Stair Risers:  See basis of design.

C. Stair Stringers:  See basis of design.

D. Stair Nosings:  See basis of design.
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2.03 ACCESSORIES

A. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

B. Adhesive for Vinyl Flooring:

C. Moldings, Transition and Edge Strips: See basis of design .

D. Sealer and Wax:  Types recommended by flooring manufacturer.

E. Sound Control Underlayment: Core of fused entangled mesh filaments, attached to a water
resistant, non-woven fabric.
1. Manufacturers:

a. Maxxon; Acousti-mat .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Thickness: 3/8 inch , nominal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of sub-floor conditions.

B. Install in accordance with manufacturer's written instructions.

3.04 INSTALLATION - SOUND CONTROL UNDERLAYMENT

A. Install in accordance with underlayment manufacturer's instructions.

3.05 INSTALLATION - TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.

B. Install plank tile with a random offset of at least 6 inches from adjacent rows.

3.06 INSTALLATION - STAIR COVERINGS

A. Install stringers configured tightly to stair profile.

B. Adhere over entire surface.  Fit accurately and securely.

3.07 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.08 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 6513
RESILIENT WALL BASE AND ACCESSORIES

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Resilient base.
2. Resilient molding accessories.

1.02 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Environmental Submittals:
1. For adhesives, including printed statement of VOC content.

C. Samples:  For each type of product indicated, in manufacturer’s standard-size samples, but not
less than 12 inches long, of each resilient product color, texture, and pattern required.

1.03 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to
ASTM E 648 or NFPA 253 by a qualified testing agency.
1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

1.04 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to
receive resilient products.

B. Until Substantial Completion, maintain ambient temperatures within range recommended by
manufacturer.

C. Install resilient products after other finishing operations, including painting, have been
completed.

PART 2  PRODUCTS

2.01 RESILIENT BASE

A. Basis-of-Design Product:  Subject to compliance with requirements, provide listed product or
comparable product by one of the following:
1. Manufacturers:

a. Mohawk-Durkan
b. Tarkett Hospitality

2.02 RESILIENT MOLDING ACCESSORY

A. Resilient Molding Accessory:
1. Manufacturers:  Subject to compliance with requirements, provide products that

coordinate with the base and stair materials provided.

B. Description:  Carpet edge for glue-down applications, Reducer strip for resilient floor covering,
Joiner for tile and carpet, transition strips.

C. Material: Vinyl.

D. Profile and Dimensions: As indicated.

E. Colors and Patterns:  As selected by Architect from full range of industry colors.

2.03 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or
blended hydraulic-cement-based formulation provided or approved by manufacturer for
applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and
substrate conditions indicated.
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1. Use adhesives that comply with the following limits for VOC content when calculated
according to 40 CFR 59, Subpart D (EPA Method 24):
a. Cove Base Adhesives:  Not more than 50 g/L.

PART 3  EXECUTION

3.01 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound and remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until they are same temperature as the space where they are to
be installed.
1. Move resilient products and installation materials into spaces where they will be installed

at least 48 hours in advance of installation.

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before
installation.

3.02 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and
other permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of
adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

3.03 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates
throughout length of each piece.  Install reducer strips at edges of carpet, or resilient floor
covering that would otherwise be exposed.

3.04 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.

B. Cover resilient products until Substantial Completion.

END OF SECTION 096513



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 09 6813 - 1 Tile Carpeting

SECTION 09 6813
TILE CARPETING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.

1.02 SUBMITTALS

A. Product Data:  Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

B. Samples:  Submit two carpet tiles illustrating color for each carpet color selected.

1.03 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Tile Carpeting
1. Mohawk-Durkan
2. Milliken
3. See basis of design
4. Substitutions:  See Section 01 6000 - Product Requirements .

2.02 ACCESSORIES

A. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer; releasable type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of work
and are ready to receive carpet tile.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

3.02 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install carpet tile in accordance with manufacturer's instructions.

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in brick ashlar pattern pattern, with pile direction parallel to next unit, set parallel
to building lines.

F. Fully adhere carpet tile to substrate.

G. Trim carpet tile neatly at walls and around interruptions.

H. Complete installation of edge strips, concealing exposed edges.

3.03 CLEANING

A. Remove excess adhesive without damage, from floor, base, and wall surfaces.

B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 09 6816
SHEET CARPETING

PART 1  GENERAL

1.01 SUMMARY

A. Section includes carpet for building, see basis of design.

1.02 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  Show the following:
1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where

cutouts are required in carpet.
2. Carpet type, color, and dye lot.
3. Seam locations, types, and methods.
4. Pile direction.

C. Samples:  For each exposed product and for each color and texture specified.

1.04 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Warrant:  Sample of special warranty.

1.05 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced Installer who is certified by the International Certified
Floorcovering Installers.

B. Fire-Test-Response Ratings:  Where indicated, provide carpet identical to those of assemblies
tested for fire response per NFPA 253 by a qualified testing agency.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with CRI 104.

1.08 FIELD CONDITIONS

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.

PART 2  PRODUCTS

2.01 CARPET

A. Basis-of-Design for product.

B. Color:  As selected by Architect from full manufacturer’s color range.

C. Primary Backing:  Manufacturer's standard material

D. Width:  12 feet

E. Installation:  Install over fiber pad in all guest rooms NOTE:  Direct glue product in all accessible
guest rooms.

F. Applied Soil-Resistance Treatment:  Manufacturer's standard material.

G. Antimicrobial Treatment: Manufacturer's standard material.

H. Carpet Base: to match flooring, see basis of design.

2.02 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based
formulation provided or recommended by carpet manufacturer.
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B. Adhesives:  Water-resistant, mildew-resistant, nonstaining type to suit products and subfloor
conditions indicated, that complies with flammability requirements for installed carpet and is
recommended or provided by carpet manufacturer.
1. Use adhesives with VOC content not more than 50 g/L when calculated according to 40

CFR 59, Subpart D (EPA Method 24).
2. Use adhesives that comply with the product requirements of the California Department of

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

C. Tackless Carpet Stripping:  Water-resistant plywood, in strips as required to match cushion
thickness and that comply with CRI 104, Section 12.2.

D. Seam Adhesive:  Hot-melt adhesive tape or similar product recommended by carpet
manufacturer for sealing and taping seams and butting cut edges at backing to form secure
seams and to prevent pile loss at seams.

PART 3  EXECUTION

3.01 INSTALLATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for maximum moisture content, alkalinity range, installation tolerances, and other
conditions affecting carpet performance.  Examine carpet for type, color, pattern, and potential
defects.

B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

D. Preparation:  Comply with CRI 104, Section 7.3, "Site Conditions; Floor Preparation," and with
carpet manufacturer's written installation instructions for preparing substrates.

E. Installation:  Comply with CRI 104 and carpet manufacturer's written installation instructions for
the following:
1. Direct-Glue-Down Installation:  Comply with CRI 104, Section 9, "Direct Glue-Down

Installation."
2. Preapplied Adhesive Installation:  Comply with CRI 104, Section 11.4, "Pre-Applied

Adhesive Systems (Peel and Stick)."
3. Hook-and-Loop Installation:  Comply with CRI 104, Section 11.5, "Hook and Loop

Technology."
4. Stretch-in Installation:  Comply with CRI 104, Section 12, "Stretch-in Installations."

F. Comply with carpet manufacturer's written recommendations and Shop Drawings for seam
locations and direction of carpet; maintain uniformity of carpet direction and lay of pile.  At
doorways, center seams under the door in closed position.

G. Cut and fit carpet to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture
including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as
recommended by carpet manufacturer.

H. Extend carpet into toe spaces, door reveals, closets, open-bottomed obstructions, removable
flanges, alcoves, and similar openings.

I. Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking
device.

J. Install pattern parallel to walls and borders to comply with CRI 104, Section 15, "Patterned
Carpet Installations" and with carpet manufacturer's written recommendations.

K. Perform the following operations immediately after installing carpet:
1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner

recommended by carpet manufacturer.
2. Remove yarns that protrude from carpet surface.
3. Vacuum carpet using commercial machine with face-beater element.
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L. Protect installed carpet to comply with CRI 104, Section 16, "Protecting Indoor Installations."

END OF SECTION 096816
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SECTION 09 9113
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SUMMARY

A. Section includes surface preparation and the application of paint systems on exterior
substrates. See basis of design.

1.02 ACTION SUBMITTALS

A. Product Data:  For each type of product.  Include preparation requirements and application
instructions.

B. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.04 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

1.05 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.
1. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material, finish and color applied.

PART 2  PRODUCTS

2.01 PAINT, GENERAL

A. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one another

and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. Colors:  As selected by Architect from manufacturer's full range

2.02 METAL PRIMERS

A. Primer, Alkyd, Anti-Corrosive for Metal

B. Primer, Galvanized, Water Based

2.03 SOLVENT-BASED PAINTS

A. Alkyd, Exterior, Semi-Gloss (Gloss Level 5)

B. Alkyd, Exterior Gloss (Gloss Level 6)
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PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

C. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.

3.02 PREPARATION

A. Remove hardware, covers, plates, and similar items already in place that are removable and
are not to be painted.  If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to reinstall

items that were removed.  Remove surface-applied protection.

B. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.
1. Remove incompatible primers and reprime substrate with compatible primers or apply tie

coat as required to produce paint systems indicated.

C. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods
recommended in writing by paint manufacturer

D. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of
shop paint, and paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations.
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final

installation, paint surfaces behind permanently fixed items with prime coat only.
3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door

frames.
4. Paint entire exposed surface of window frames and sashes.
5. Do not paint over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.
6. Primers specified in painting schedules may be omitted on items that are factory primed or

factory finished if acceptable to topcoat manufacturers.

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate
identification of each coat if multiple coats of same material are to be applied.  Provide
sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color
breaks.

3.04 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.
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B. After completing paint application, clean spattered surfaces.  Remove spattered paints by
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

END OF SECTION 099113
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SECTION 09 9123
INTERIOR PAINTING

PART 1  GENERAL

1.01 SUMMARY

A. Section includes surface preparation and the application of paint systems on interior substrates.
See basis of design.

1.02 RELATED REQUIREMENTS:

A. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with primers
specified in this Section.

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product.  Include preparation requirements and application
instructions.

B. Samples for Initial Selection:  For each type of topcoat product.

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F .
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.05 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5
deg F above the dew point; or to damp or wet surfaces.

1.06 EXTRA MATERIALS

A. See Division 1 section “Project Closeout”.

PART 2  PRODUCTS

2.01 PAINT, GENERAL

A. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one another

and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for
interior paints and coatings applied at Project site, the VOC limits shall be, exclusive of
colorants added to a tint base, calculated according to 40 CFR 59, Subpart D (EPA Method
24).

C. Colors:  As selected by Architect from manufacturer's full range.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.
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B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter
as follows:
1. Wood:  15 percent.
2. Gypsum Board:  12 percent.

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.

D. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.

3.02 PREPARATION

A. Comply with manufacturer's written instructions and recommendations.

B. Remove hardware, covers, plates, and similar items already in place that are removable and
are not to be painted.  If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to reinstall

items that were removed.  Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.
1. Remove incompatible primers and reprime substrate with compatible primers or apply tie

coat as required to produce paint systems indicated.

D. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods
recommended in writing by paint manufacturer.

E. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of
shop paint, and paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

F. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that
promote adhesion of subsequently applied paints.

G. Wood Substrates:
1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood

filler.  Sand smooth when dried.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations.
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed

surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed or
factory finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of
same material are to be applied.  Tint undercoats to match color of topcoat, but provide
sufficient difference in shade of undercoats to distinguish each separate coat.
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C. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color
breaks.

3.04 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces,
fixtures or equipment.

C. Protect work of other trades against damage from paint application.  Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.05 INTERIOR PAINTING SCHEDULE

A. Steel Substrates:
1. Alkyd System:

a. Prime Coat:  Primer, alkyd, quick dry, for metal.
b. Intermediate Coat:  Alkyd, interior, matching topcoat.
c. Topcoat:  Alkyd, interior.

B. Galvanized-Metal Substrates:
1. Latex over Waterborne Primer System:

a. Prime Coat:  Primer, galvanized, water based.
b. Intermediate Coat:  Alkyd, interior, matching topcoat.
c. Topcoat:  Alkyd, interior.

C. Opaque Finish Wood Substrates:  Including wood trim, architectural woodwork, and wood-
based panel products
1. Latex System:

a. Prime Coat: Primer sealer, latex, interior.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior.

D. Transparent Finish Wood Substrates:
1. Semitransparent Stain System:

a. Prime Coat: Stain, semi-transparent, matching topcoat.
b. Topcoat: Stain, semi-transparent, for interior wood.

E. Gypsum Board Substrates:
1. Latex System:

a. Prime Coat: Primer sealer, latex, interior.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior

END OF SECTION 099123
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SECTION 09 9500
WALLCOVERING AND WINDOW FILM

PART 1 - GENERAL

1.01 TYPES OF WALLCOVERING REQUIRED INCLUDE THE FOLLOWING:

A. Per basis of design.

PART 2 - PRODUCTS

2.01 WALL COVERING AND WINDOW FILM:

A. Per basis of design.

2.02 ACCESSORY ITEMS:

A. Adhesives: Provide manufacturer's recommended strippable adhesive, produced expressly for
use with selected wallcovering on substrate as shown on drawings.  Provide materials which
are mildew-resistant and non-staining to wallcovering.

2.03 EXECUTION

A. Examine substrates for compliance with requirements.  Make certain surfaces are free from
defects and imperfections that could show through the finished surface.
1. Do not install over oil-based wood stains or felt-tip pen markings.
2. Check painted surfaces for possibility of pigment bleed-through.
3. Do not proceed until unsatisfactory conditions have been corrected.

B. ACCLIMATIZE wallcovering materials by removing from packaging in the installation area not
less than 24 hours before application.

C. REMOVE switchplates, wall plates, and surface-mounted fixtures where wallcovering is
applied.  On completion of installation, reinstall items using workmen skilled in trades involved.

D. TEST SUBSTRATE with electronic moisture meter to verify that surfaces do not exceed
moisture content permitted.

E. VERIFY that colors and patterns are those specified before beginning installation.

F. VINYL WALLCOVERING:  Place panels consecutively in order cut from rolls, including filling
spaces above or below openings.  Hang by reversing alternative strips, except on match
patterns.

G. Wallboard is to be sized or use strippable adhesive before vinyl fabric is installed.  Contractor to
submit on selected method.

H. Apply adhesive to back of wallcovering and place in accordance with manufacturer's
instructions.  Install seams plumb, at least 6" away from corners.  Horizontal seams will not be
permitted.  Overlap seams and double-cut to assure tight closure.  Roll, brush, or use a broad
knife to remove bubbles, wrinkles, blisters, and other defects.  Cut evenly to edges of wall
penetrations.  Trim salvages to assure color uniformity and pattern match.

I. Trim salvages as required to assure color uniformity and pattern match.

J. Remove excess adhesive along finished seams while it is still wet using warm water and clean
sponge, and wipe dry.

K. Install wallcovering to cleanout plates that are located on walls scheduled for wallcovering.

2.04 ADJUST AND CLEAN:

A. Replace removed plates and fixtures; verify cut edges of wall coverings are completely
concealed.

B. Remove surplus materials, rubbish, and debris resulting from wall covering installation upon
completion of work, and leave areas of installation in neat, clean condition.

C. Provide protection needed to ensure that wallcoverings will be without deterioration or damage
at time of substantial completion.
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D. Pattern match at no additional charge.

END OF SECTION
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SECTION 10 1423
SIGNAGE - INTERIOR/EXTERIOR

PART 1  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Room-identification signs for building and identification numbers. See basis of design.
2. Exterior Signage - see basis of design.

1.02 COORDINATION

A. Furnish templates for placement of sign-anchorage devices embedded in permanent
construction by other installers.

B. Furnish templates for placement of electrical service embedded in permanent construction by
other installers.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For panel signs.
1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided by

others, and accessories.
3. Show message list, typestyles, graphic elements, including raised characters and Braille,

and layout for each sign at least half size.
4. Show locations of electrical service connections.
5. Include diagrams for power, signal, and control wiring.

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and
exposed finish.
1. Include representative Samples of available typestyles and graphic symbols.

D. Samples for Verification: For each type of sign assembly showing all components and with the
required finishes, in manufacturer's standard size unless otherwise indicated and as follows:
1. Room-Identification Signs: Full-size Sample.
2. Variable Component Materials: Full-size Sample of each base material, character (letter,

number, and graphic element) in each exposed color and finish not included in Samples
above.

3. Exposed Accessories: Full-size Sample of each accessory type.

E. Sign Schedule: Use same designations indicated in a sign schedule.

1.04 CLOSEOUT SUBMITTALS

A. Maintenance Data: For signs to include in maintenance manuals.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer of products.

1.06 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in
materials or workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Deterioration of embedded graphic image.
c. Separation or delamination of sheet materials and components.

2. Warranty Period: Five years from date of Substantial Completion.
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PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings
and Facilities and ICC A117.1 for signs.

2.02 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signage,
noncorrosive and compatible with each material joined, and complying with the following:
1. Use concealed fasteners and anchors unless indicated to be exposed.

B. Adhesives: As recommended by sign manufacturer and with a VOC content of 70 g/L or less for
adhesives used inside the weatherproofing system and applied on-site when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch (1.14 mm)
thick, with adhesive on both sides.

D. Hook-and-Loop Tape: Manufacturer's standard two-part tape consisting of hooked part on sign
back and looped side on mounting surface.

E. Magnetic Tape: Manufacturer's standard magnetic tape with adhesive on one side.

2.03 FABRICATION

A. General: Provide manufacturer's standard sign assemblies according to requirements
indicated.
1. Preassemble signs and assemblies in the shop to greatest extent possible. Disassemble

signs and assemblies only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and installation; apply markings in locations concealed from
view after final assembly.

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist
water penetration and retention.

3. Comply with AWS for recommended practices in welding and brazing. Provide welds and
brazes behind finished surfaces without distorting or discoloring exposed side. Clean
exposed welded and brazed connections of flux, and dress exposed and contact surfaces.

4. Conceal connections if possible; otherwise, locate connections where they are
inconspicuous.

5. Internally brace signs for stability and for securing fasteners.
6. Provide rebates, lugs, and brackets necessary to assemble components and to attach to

existing work. Drill and tap for required fasteners. Use concealed fasteners where
possible; use exposed fasteners that match sign finish.

2.04 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long
dimension of finished trim or border surface unless otherwise indicated.

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but
before applying contrasting polished finishes on raised features unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of signage
work.
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B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or
irregularities between backs of signs and support surfaces unless otherwise indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General: Install signs using mounting methods indicated and according to manufacturer's
written instructions.
1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign

surfaces free of distortion and other defects in appearance.
2. Install signs so they do not protrude or obstruct according to the accessibility standard.
3. Before installation, verify that sign surfaces are clean and free of materials or debris that

would impair installation.
4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout,

concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

B. Room-Identification Sign and Other Accessible Signage: Install in locations on walls according
to accessibility standard.

C. Mounting Methods:
1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of

sign. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for

displaced adhesive. Place sign in position and push until flush to surface, embedding
studs in holes. Temporarily support sign in position until adhesive fully sets.

b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install washers
and nuts on studs projecting through opposite side of surface, and tighten.

2. Projecting Studs: Using a template, drill holes in substrate aligning with studs on back of
sign. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for

displaced adhesive. Place spacers on studs, place sign in position, and push until
spacers are pinched between sign and substrate, embedding the stud ends in holes.
Temporarily support sign in position until adhesive fully sets.

b. Thin or Hollow Surfaces: Place spacers on studs, place sign in position with spacers
pinched between sign and substrate, and install washers and nuts on stud ends
projecting through opposite side of surface, and tighten.

3. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template.
Countersink holes in sign if required. Place sign in position and flush to surface. Install
through fasteners and tighten.

4. Brackets: Remove loose debris from substrate surface and install backbar or bracket
supports in position so that signage is correctly located and aligned.

5. Adhesive: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of
suitable quantity to support weight of sign after cure without slippage. Keep adhesive
away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility
of cured adhesive at sign edges. Place sign in position, and push to engage adhesive.
Temporarily support sign in position until adhesive fully sets.

6. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign
edges. Place sign in position, and push to engage tape adhesive.

7. Hook-and-Loop Tape: Clean bond-breaking materials from substrate surface and remove
loose debris. Apply sign component of two-part tape strips symmetrically to back of sign
and of suitable quantity to support weight of sign without slippage; push to engage tape
adhesive. Keep tape strips 0.250 inch (6.35 mm) away from edges to prevent visibility at
sign edges when sign is initially installed or reinstalled. Apply substrate component of tape
to substrate in locations aligning with tape on back of sign; push and rub well to fully
engage tape adhesive to substrate.
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8. Magnetic Tape: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign
edges. Place sign in position.

3.03 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed signs and signs that do not comply with specified
requirements. Replace signs with damaged or deteriorated finishes or components that cannot
be successfully repaired by finish touchup or similar minor repair procedures.

B. Remove temporary protective coverings and strippable films as signs are installed.

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's
written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean
condition during construction and protect from damage until acceptance by Owner.

END OF SECTION 101423
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SECTION 10 2600
WALL AND DOOR PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

1.02 REFERENCE STANDARDS

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics; 2010, with Editorial Revision (2015).

B. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies; 2023.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Include plans, elevation, sections, and attachment details. Show design and
spacing of supports for protective corridor handrails, required to withstand structural loads.

C. Samples:  Submit  samples  illustrating component design, configurations, joinery, color and
finish.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver wall and door protection items in original, undamaged protective packaging.  Label
items to designate installation locations.

1.05 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.01 PERFORMANCE CRITERIA

A. Impact Strength:  Unless otherwise noted, provide protection products and assemblies that
have been successfully tested for compliance with applicable provisions of ASTM D256 and/or
ASTM F476.

2.02 PRODUCT TYPES

A. Corner Guards - Flush Mounted:
1. Width of Wings:  1 inches .
2. Corner:  Square.
3. Color:  As selected from manufacturer's standard colors.
4. Length:  One piece, full height

2.03 FABRICATION

A. Fabricate components with tight joints, corners and seams.

PART 3  EXECUTION

3.01 INSTALLATION

A. Position corner guard 4 inches  above finished floor to 48 inches high .

3.02 TOLERANCES

A. Maximum Variation From Required Height:  1/4 inch.

B. Maximum Variation From Level or Plane For Visible Length:  1/4 inch.

3.03 CLEANING

A. Clean wall and door protection items of excess adhesive, dust, dirt, and other contaminants.

END OF SECTION
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SECTION 10 2800
TOILET AND BATH ACCESSORIES

PART 1 GENERAL

VERIFY ALL MANUFACTURERS AND STYLES WITH OWNERSHIP AND BRAND.  

2.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

2.02 SUMMARY

A. This Section includes the following:
1. Guest room bathroom.
2. Public-use bathroom.
3. Under lavatory guards.

2.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include the following:
1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cut-outs in other work

and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.

2.04 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation,
cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.

2.05 WARRANTY

A. Special Mirror Warranty: Manufacturer's standard form in which manufacturer agrees to replace
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship
within specified warranty period.
1. Warranty Period: 15 years from date of Substantial Completion.

2.06 EXTRA MATERIALS

A. See Division 1 section “Project Closeout”.

PART 2 PRODUCTS

3.01 MATERIALS

A. Ensure accessories' finish aligns with hardware & plumbing fixtures in the space (either
polished chrome, brushed nickel, or brushed chrome are acceptable at guestrooms.  Same at
public/ pool restrooms, plus brushed stainless steel.)

B. Stainless Steel: ASTM A 666, Type 304, 0.0312-inch (0.8-mm) minimum nominal thickness,
unless otherwise indicated.

C. Brass: ASTM B 19 flat products; ASTM B 16 (ASTM B 16M), rods, shapes, forgings, and flat
products with finished edges; or ASTM B 30, castings.

D. Steel Sheet: ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.0359-
inch (0.9-mm) minimum nominal thickness.

E. Galvanized Steel Sheet: ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.

F. Galvanized Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.
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G. Fasteners: Screws, bolts, and other devices of same material as accessory unit and tamper-
and-theft resistant where exposed, and of galvanized steel where concealed.

H. Chrome Plating: ASTM B 456, Service Condition Number SC 2 (moderate service).

I. ABS Plastic: Acrylonitrile-butadiene-styrene resin formulation.

3.02 GUEST ROOM BATHROOM ACCESSORIES

A. Double Toilet Tissue (Roll) Dispenser; Kohler, American Standard, Delta, Helvex, HRG, MOEN,
PBA, Source Direct, Speakman, TOTO, WingIts; see basis of design.

B. Shower Panel: Cultured marble surrounds; see basis of design.

C. Curved Shower Rod:
1. Standard Tub and Accessible Tub: Kohler, American Standard, Delta, Helvex, HRG,

MOEN, PBA, Source Direct, Speakman, TOTO, WingIts; see basis of design.
2. Accessible Roll-in Shower: see basis of design.

D. Towel Bar
1. BATH ACCESSORY: Kohler, Grohe, Helvex, HRG, MOEN, PBA, Source Direct,

Speakman, Symmons, TOTO, WingIts
2. See basis of design.

E. Grab Bars:
1. Preferred Bath Accessories; Kohler, American Standard, Delta, Helvex, HRG, MOEN,

PBA, Source Direct, Speakman, TOTO, WingIts, see basis of design.

F. Foot Rest: see basis of design.

G. Soap Dish: Kohler, Delta, Duravit USA, Grohe, HRG, IMI, Mincey Marble, PBA, Source Direct,
WingIts; see basis of design.

H. Mirror:
1. See basis of design

I. Substitutions allowed, see basis of design.

3.03 PUBLIC-USE BATHROOM ACCESSORIES

A. Toilet Tissue (Roll) Dispenser:
1. Manufacturer: Kohler, American Standard, Delta, Helvex, HRG, MOEN, PBA, Speakman,

Symmons, TOTO, WingIts; see basis of design.
2. Provide one in each toilet room.
3. See basis of design

B. Soap Dispenser:
1. Manufacturer: Helvex, HRG, Stern, TOTO
2. Decorative touchless liquid soap dispenser
3. Provide one in each toilet room.
4. See basis of design.

C. Paper Towel Dispenser:
1. Manufacturer: Delta, HRG
2. Provide one in each toilet room.
3. Motion-activated towel dispenser
4. See basis of design

D. Facial Tissue Dispenser
1. Recessed in wall is acceptable with a wall-hung sink
2. See basis of design

E. Freestanding Decorative Trash Receptacle
1. See basis of design

F. Grab Bar:
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1. Manufacturer: Preferred Bath Accessories; Kohler, American Standard, Delta, Helvex,
HRG, MOEN, PBA, Source Direct, Speakman, TOTO, WingIts.

2. See basis of design

G. Sanitary Napkin Disposal:
1. Provide one in each toilet room (women and unisex restroom).
2. See basis of design

H. Coat Hook:
1. Manufacturer: Kohler, American Standard, Delta, Grohe, HRG, Moen, PBA, Speakman,

Symmons, TOTO
2. Provide one at each toilet room at the back of the door.
3. See basis of design

I. Baby Changing Station:
1. Manufacturer: HRG
2. See basis of design.

J. Seat Cover Dispenser
1. Manufacturer: HRG
2. Provide one in each toilet room
3. See basis of design.

K. Substitutions allowed, see basis of design.

3.04 UNDERLAVATORY GUARDS

A. Under lavatory Guard:
1. Description: Insulating pipe covering for supply and drain piping assemblies that prevent

direct contact with and burns from piping, and allow service access without removing
coverings.

2. Material and Finish: Antimicrobial, molded-plastic, white.

3.05 FABRICATION

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors
and access panels with full-length, continuous hinges. Equip units for concealed anchorage
and with corrosion-resistant backing plates.

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.

PART 3 EXECUTION

4.01 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and
firmly anchored in locations and at heights indicated in drawings.

B. Grab Bars: Install to withstand a downward load of at least 250 lbf (1112 N), when tested
according to method in ASTM F 446.

4.02 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.

B. Remove temporary labels and protective coatings.

C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

END OF SECTION 102800
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SECTION 10 2819
TUB AND SHOWER ENCLOSURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Framed tub and shower doors; enclosures.

B. Semi-frameless tub and shower doors; enclosures.

C. Frameless tub and shower doors; enclosures.

D. Tub and shower surrounds.

1.02 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).

C. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for
Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix);
2017a.

D. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

E. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015.

F. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2017.

G. ASTM A480/A480M - Standard Specification for General Requirements for Flat-Rolled
Stainless and Heat-Resisting Steel Plate, Sheet, and Strip; 2017.

H. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical Tubing; 2016.

I. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

J. ASTM B138/B138M - Standard Specification for Manganese Bronze Rod, Bar, and Shapes;
2011 (Reapproved 2017).

K. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2014.

L. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

M. ASTM B455/B455M - Standard Specification for Copper-Zinc-Lead Alloy (Leaded-Brass)
Extruded Shapes; 2020.

N. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

O. ASTM C1036 - Standard Specification for Flat Glass; 2016.

P. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2012.

Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2020.

R. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

S. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate layout, dimensions, identification of components, and interface with
adjacent construction.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Tub and Shower Enclosures: see basis of design.

B. Cast Polymer Tub and Shower Surrounds: see basis of design.

2.02 FRAMED SHOWER ENCLOSURES

A. Configuration:  Framed shower  enclosure with framed bypass sliding  double doors  and  inline
panel .

B. Configuration:  As noted on drawings.

C. Metal Header, Sill, Jamb, and Panel Framing:  Extruded aluminum.

D. Framed Glass Doors:
1. Door Glass Thickness:  1/4 inch , tempered.
2. Sliding By-pass Doors:

a. Door Support:  Overhead-mounted with concealed vertically-adjustable roller
assembly and anti-lift safety feature.  Door panels to be removable for cleaning.

b. Walk through clearance - 72 inch minimum
c. Frameless with smooth-tempered clear or frosted glass
d. Tubular pull bars 8 inches long or towel bar handless horizontal
e. Stabilizer bars for bracing are not allowed
f. The frame must be aluminum or stainless steel
g. Metal components to match bath accessories and fixtures

2.03 MATERIALS

A. Tempered Glass:  Annealed clear flat glass meeting requirements of ASTM C1036, Type I,
Quality Q3, fully tempered in accordance with ASTM C1048, Kind FT, and as follows:
1. Comply with 16 CFR 1201, Category 2 and ANSI Z97.1.

2.04 ACCESSORIES

A. Protective Glass Coatings:  Transparent coatings designed to seal and protect surface of glass
subject to wear, soiling, and degradation from environmental exposure.
1. Hydrophobic Coatings:  Coatings that repel water causing it to bead up and have a very

large contact angle on surface being protected.
a. Oleophobic action.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until supports and adjacent substrates are complete.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean substrates thoroughly prior to installation.

B. Prepare substrates as recommended by the manufacturer.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings.

B. Fit and align tub and shower enclosure level and plumb.

3.04 FIELD QUALITY CONTROL

A. Verify enclosure does not leak while shower is running and door is fully closed and catch is
engaged.

3.05 ADJUSTING

A. Adjust tub and shower enclosure doors to operate smoothly.
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3.06 CLEANING

A. Remove protective film and temporary stickers from exposed metal and glass surfaces.

B. Metal:  Clean exposed metal finishes with potable water and mild detergent, in accordance with
manufacturer recommendations; do not use abrasive materials or chemicals, detergents or
other substances that may damage the material or finish.

C. Glass and Glazing:  Clean glazing surfaces; remove excess glazing sealant compounds, dirt,
and other substances; do not use abrasive materials or chemicals, detergents or other
substances that may damage the material or finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

3.08 PROTECTION

A. Protect installed products until Date of Substantial Completion.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 10 4413
FIRE EXTINGUISHER CABINETS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

1.02 DRAWINGS AND GENERAL PROVISIONS OF THE CONTRACT, INCLUDING GENERAL AND
SUPPLEMENTARY CONDITIONS AND DIVISION 01 SPECIFICATION SECTIONS, APPLY TO
THIS SECTION.

1.03 SUMMARY

A. Section Includes:
1. Fire protection cabinets for the following:

a. Portable fire extinguishers located at public spaces.

1.04 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for fire protection
cabinets.
1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting

methods, relationships of box and trim to surrounding construction, door hardware,
cabinet type, trim style, and panel style.

1.05 QUALITY ASSURANCE

A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in ASTM
E 814 for fire-resistance rating of walls where they are installed.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

1.06 COORDINATION

A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers
indicated are accommodated.

B. Coordinate sizes and locations of fire protection cabinets with wall depths.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.

B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick,
Class 1 (clear).

2.02 FIRE PROTECTION CABINET

A. Manufacturers:
1. Amera Products
2. Larsen’s Manufacturing Company
3. Potter Roemer
4. J.L. Industries

B. Cabinet Type:  Suitable for fire extinguisher.

C. Cabinet Construction:  1-hour fire rated at all locations.
1. Fire-Rated Cabinets:  Construct fire-rated cabinets with double walls fabricated from

0.0428-inch- thick, cold-rolled steel sheet lined with minimum 5/8-inch- thick, fire-barrier
material.  Provide factory-drilled mounting holes.

D. Semi-recessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style
of trim indicated; with one-piece combination trim and perimeter door frame overlapping
surrounding wall surface with exposed trim face and wall return at outer edge (backbend).
 Provide where walls are of insufficient depth for recessed cabinets but are of sufficient depth to
accommodate semi-recessed cabinet installation.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 10 4413 - 2
FIRE EXTINGUISHER

CABINETS

1. Rolled-Edge Trim:  2-1/2-inch backbend depth.

E. Cabinet Trim Material:  Stainless-steel sheet.

F. Door Material:  Stainless-steel sheet.

G. Door Style:  Full glass.

H. Door Glazing:  Clear tempered glass.

I. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet
type, trim style, and door material and style indicated.
1. Provide manufacturer's standard hinge permitting door to open 180 degrees.

J. Accessories:
1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to

fire protection cabinet, of sizes required for types and capacities of fire extinguishers
indicated, with plated or baked-enamel finish.

2. Identification:  Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location.  Locate as indicated.
a. Identify fire extinguisher in fire protection cabinet with the words "FIRE

EXTINGUISHER."
1) Location:  Applied to cabinet door.
2) Application Process:  Decals.
3) Lettering Color:  Black.

K. Finishes:
1. Manufacturer's standard baked enamel paint for the following:

a. Exterior of cabinet trim except for those surfaces indicated to receive another finish.
b. Interior of cabinet.

2. As selected by Architect from the full range of manufacturer's standard colors.

2.03 FABRICATION

A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and
hardware to suit cabinet type, trim style, and door style indicated.
1. Weld joints and grind smooth.
2. Provide factory-drilled mounting holes.
3. Prepare doors and frames to receive locks.
4. Install door locks at factory.

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials
indicated and coordinated with cabinet types and trim styles selected.
1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2

inch thick.
2. Miter and weld perimeter door frames.

C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground
smooth.

2.04 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by
applying a strippable, temporary protective covering before shipping.

C. Finish fire protection cabinets after assembly.

D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.
 Variations in appearance of adjoining components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Examine walls and partitions for suitable framing depth and blocking where semi-recessed
cabinets will be installed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Prepare recesses for semi-recessed fire protection cabinets as required by type and size of
cabinet and trim style.

3.03 INSTALLATION

A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not
indicated, at heights acceptable to authorities having jurisdiction.

B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
1. Unless otherwise indicated, provide semi-recessed fire protection cabinets.
2. Provide inside latch and lock for break-glass panels.
3. Fasten mounting brackets to inside surface of fire protection cabinets, square and plumb.

3.04 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets
are installed unless otherwise indicated in manufacturer's written installation instructions.

B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking
devices operate properly.

C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as
recommended by manufacturer.

D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-
finished appearance.  Use only materials and procedures recommended or furnished by fire
protection cabinet and mounting bracket manufacturers.

E. Replace fire protection cabinets that have been damaged or have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 104413
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SECTION 10 4416
FIRE EXTINGUISHERS

PART 1  GENERAL

1.01 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rating and classification, material
descriptions, dimensions of individual components and profiles, and finishes for fire
extinguishers.

B. Operation and Maintenance Data:  For fire extinguishers to include in maintenance manuals.

1.02 QUALITY ASSURANCE

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable
Fire Extinguishers."

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent
testing agency acceptable to authorities having jurisdiction.
1. Provide fire extinguishers approved, listed, and labeled by FMG.

1.03 COORDINATION

A. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and
function.

PART 2  PRODUCTS

2.01 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers:  Type, size, and capacity for each fire protection cabinet indicated.
1. Valves:  Manufacturer's standard.
2. Handles and Levers:  Manufacturer's standard.
3. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B

and bar coding for documenting fire extinguisher location, inspections, maintenance, and
recharging.

B. Multipurpose Dry-Chemical Type:  UL-rated nominal capacity, with mono-ammonium
phosphate-based dry chemical in manufacturer's standard enameled container.

C. Provide 3 lb multi-purpose extinguisher mounted with a bracket under each kitchen sink.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged fire extinguishers.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General:  Install fire extinguishers in locations indicated and in compliance with requirements of
authorities having jurisdiction.

END OF SECTION 104416
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SECTION 10 5000
METAL LOCKERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
conditions and Division 1 General Requirements, apply to work of this section.

1.02 SUBMITTALS: IN ADDITION TO PRODUCT DATA AND INSTALLATION INSTRUCTIONS,
PROVIDE SAMPLES OF EACH COLOR AND FINISH REQUIRED.

A. Submit shop drawings for metal lockers, verifying dimensions affecting locker installation;
include installation details, bases, trim, and accessories.

PART 2 - PRODUCTS

2.01 MANUFACTURER: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE
PRODUCTS BY ONE OF THE FOLLOWING:

A. Hadrian Inc; Emperor Corridor Lockers

B. Substitutions: See Section 01 6000-Product Requirements.

2.02 FABRICATION, GENERAL:

A. Construction: Square, rigid, without warp, exposed edges safe to touch. Frames welded
together; other joints welded, riveted, or bolted as standard with manufacturer with no bolts or
rivets, exposed on front of doors and frames.  Welds ground flush.

B. Frames: Steel 16-gauge channels, with continuous stops/strike formed on vertical members.
 Corners to be electrically welded.  Frame width to equal clear door width.

C. Hinges: Steel, full loop, 5 knuckle, tight pin, 2" high, welded to frame, screwed to door.  Provide
2 hinges for doors.

D. Finish: Manufacturer’s standard baked enamel colors. Color to be equivalent to ASI Storage
Solutions, Inc. – Black No. 11.

2.03 LOCKERS:

A. Size:12" wide x 15" deep x 36" high

B. Body: Fabricate back, sides, and top of 24-gauge sheet steel, and bottom with 20-gauge steel
with double-flanged connections extending full height at back and sides, flanged edges at top
and bottom.

C. Doors: Provide 180º opening, one-piece doors formed of 16-gauge sheet steel, flanged at all
edges, constructed to prevent springing when opening or closing.
1. Ventilation: Provide stamped, louvered vents in door face, as follows:

a. Minimum 3 louver openings, top and bottom.

D. Recessed Handle and Latch: Pry-resistant latch, housing forming recess for latch lifter and
locking devices, and non-protruding latch lifter with eye and strike for padlock.  Provide
minimum 2-point latching.

E. Provide sloped top on top tier.

F. See basis of design.

2.04 LOCKER ACCESSORIES:

A. Equipment: One double-prong ceiling hook and not less than 2 single prong wall hooks, per
locker.

B. Trim: Manufacturer’s standard for surface mounted with sloped top panel.

C. Filler Panels: 24-gauge steel sheet minimum, factory fabricated and finished to match locker
units.

D. Cushion Silencers: Doors must rest against rubber bumpers on frame latch hooks.  Bumpers
shall be 2" long by 3/16" thick, and offset to provide a cushion for door impact and shall be
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riveted to the hook with no less than two rivets.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Install plumb, level, rigid in compliance with manufacturer’s instruction.

B. Provide trim and filler panels as required using concealed fasteners.

C. Fasten lockers to a 6" raised wood curb/platform constructed by General Contractor with 6”
high straight base applied to front face.

END OF SECTION
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SECTION 10 5550
KEY KEEPER ENTRY SPECIALTIES

PART 1  GENERAL

1.01 WORK INCLUDED

A. Provide Knox box in location shown on the drawings.
1. Fire Department-approved key keeper entry box.

B. Related Sections:
1. Division 04 Masonry.

1.02 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for each type of
postal specialty.

B. Shop Drawings:  For entry specialties.  Include plans, elevations, sections, details, and
attachments to other work.
1. Include setting drawings, templates, and installation instructions for anchor bolts and other

anchorages installed as part of the work of other Sections.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Coordinate installation of lock with Fire Department.

1.04 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace components of postal specialties which fail in materials or workmanship within specified
warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures.
b. Faulty operation of hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
2. Warranty Period:  Five years from date of Substantial Completion.

PART 2  PRODUCTS

2.01 KEY KEEPER RAPID ENTRY SYSTEM (KNOX BOX ON DRAWINGS): CONSISTING OF
SINGLE COMPARTMENT WITH DOOR; INTERIOR COMPARTMENT SIZE NOT LESS THAN 4
INCHES HIGH BY 5 INCHES WIDE X 3 INCHES DEEP OR AS APPROVED BY LOCAL FIRE
DEPARTMENT.

A. Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Knox Company.
2. Mounting: Recessed.
3. Style: Compartment door with recessed Knox Vault and recessed mounting kit, no

exposed frame.
4. Type of Operation: Per local Fire Department.
5. Door Lock: Door prepared to receive lock furnished by local Fire Department.
6. UL Tamper Switch:  not required.
7. Exposed Materials: Fabricated from extruded or sheet steel.

a. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from
manufacturer's full range.

PART 3  EXECUTION

3.01 INSTALLATION

A. All mailboxes in accordance with local Fire Department regulations and manufacturer’s
instructions.  Verify said regulations prior to ordering mailboxes.
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3.02 FIELD QUALITY CONTROL

A. Arrange for local Fire Department personnel to examine and test entry specialties after they
have been installed according to their regulations.

B. Obtain written final approval of entry specialties to be served by local Fire Department.

3.03 ADJUSTING, CLEANING, AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as entry specialties are
installed unless otherwise indicated in manufacturer's written installation instructions.

B. Adjust doors, hardware, and moving parts to function smoothly, and lubricate as recommended
by manufacturer.  Verify that integral locking devices operate properly.

C. Touch-up marred finishes or replace entry specialties that cannot be restored to factory-finished
appearance.  Use only materials and procedures recommended or furnished by entry specialty
manufacturer.

D. Replace entry specialties that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.

E. On completion of entry specialty installation, clean interior and exterior surfaces as
recommended by manufacturer.

3.04 DEMONSTRATION

A. Engage local Fire Department representative to train Owner's maintenance personnel to adjust,
operate, and maintain entry specialties.

END OF SECTION 105500.13
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SECTION 10 5723
WIRE CLOSET AND UTILITY SHELVING

PART 1 GENERAL

CONFIRM WITH OWNER –  STORAGE AND HOUSEKEEPING SHELVING IS TO BE FREE-
STANDING OR BUILT-IN.

2.01 SUBMITTALS

A. Product Data: For each type of ventilated wire storage shelving specified.  Include details of
construction and connections relative to materials, dimensions of individual components, and
accessories.  Include manufacturer's fabrication and assembly instructions of shelving
connections, bracing and hardware attachments to other work.

B. Samples: Of each ventilated wire storage shelving required, not less than 12 inches long in
size.

2.02 QUALITY ASSURANCE

A. Single Source Responsibility: Obtain ventilated wire storage shelving from a single
manufacturer.

2.03 DELIVERY, STORAGE AND HANDLING

A. Comply with instructions and recommendations of manufacturer for special delivery, storage,
and handling requirements.

B. Store Shelving in a manner to avoid significant or permanent deflection of shelves.

2.04 COORDINATION

A. Coordinate layout and installation of ventilated wire storage shelving with other construction to
which it is attached including floor, partitions and wall assemblies.

PART 2  PRODUCTS

3.01 MANUFACTURERS

A. Basis of Specification:
1. Container Store; Elfa

3.02 MATERIALS

A. All ventilated wire storage shelving shall be constructed of Grade C-1008 bright, basic, cold-
drawn steel wire with average tensile strength of 100,000 psi.

B. All steel wire shall be resistance welded at intersections of cross deck wires spaced at 1"
increments and trimmed smooth.

C. Tight mesh steel wire spacing shall be on 1/2" increments and trimmed smooth.

3.03 FINISHES

A. Material shall be cleaned and covered with an iron phosphate coating to ensure proper bond
with finish coat.

B. Finish all ventilated wire shelving with baked-on non-toxic and environmentally friendly epoxy
coating.

C. Finish coat shall consist of a continuous 3-5 mil epoxy-polyester hybrid powder coating to
provide a hard, smooth, durable finish.

3.04 MOUNTING HARDWARE

A. Mounting hardware components shall provide shelving installation to drywall partitions, walls
without requiring mounting to concealed structural members.

B. Support braces are required for 36" to 42" span.

C. Back clips shall be mounted on 12" increments beginning 1-1/2" to 2" from side wall.

3.05 SHELVING ACCESSORIES

A. Shelving installation aids available to assist in the installation of shelving components.
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1. 12" and 16" installation templates
2. 9" and 20" installation templates
3. Pneumatic cutter
4. Cutter replacement jaws
5. White epoxy touch-up paint

B. Fast Set preloaded installation system developed to secure shelving system to adjacent walls.
1. 1/2" and 5/8" back clips
2. 1/2" and 5/8" flapless back clips
3. Wall bracket
4. Free slide wall bracket
5. Shoe shelf support
6. Wall anchor

C. Support braces used to support front edge of shelving system.
1. 9", 10", 12", and 16" support brace-Fast Set
2. 12" joiner support brace
3. 9", 12" and 16" universal support brace

D. Miscellaneous hardware for complete installation of shelving system.
1. Small, large and tight mesh end caps
2. Metal corner bracket
3. Phillips screws
4. 1/4" anchors
5. Rod spacer clips
6. Free slide rod spacer cap
7. Joiner plate set
8. Free slide joiner plate
9. Free slide joiner plate and rod spanner
10. All purpose clamp
11. Wall bracket
12. Free slide wall bracket
13. Angle wall bracket
14. Anchorless back clips
15. Shoe shelf support
16. Shelf edge trim
17. F channel, 8 ft. lengths

3.06 FABRICATION

A. Fabricate ventilated wire storage shelving square, rigid, flat, and free of dents or distortion.
Fabricate connections to form a rigid structure, free of buckling and warping.

PART 3  EXECUTION

4.01 INSPECTION

A. Examine areas and conditions for compliance with requirements for installation tolerances,
clearances, and other conditions affecting installation.

B. Examine walls to which ventilated wire storage shelving will be attached for proper selection of
appropriate fastening hardware.

C. Installation hardware shall be included which does not require attachment to concealed
structural framing.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

4.02 INSTALLATION

A. Install shelving system and accessories after finishing operations, including painting have been
completed. Install system to comply with final layout drawings, in strict compliance with
manufacturers printed instructions.  Position units level, plumb; at proper location relative to
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adjoining units and related work.  Adjust accessories to provide visually acceptable installation.

4.03 FIELD QUALITY CONTROL

A. Remove and replace shelving components that are chipped, scratched, or otherwise damaged
and which do not match adjoining work.  Provide new matching units, installed as specified and
in manner to eliminate evidence of replacement.

4.04 ADJUST

A. Adjust components and accessories to provide visually acceptable installation.

4.05 CLEANING

A. Remove surplus materials, rubbish and debris resulting from installation upon completion of
work and leave areas of installation in neat, clean condition.

END OF SECTION 105723.13
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SECTION 10 7313
AWNINGS

PART 1 - GENERAL

SUMMARY

2.01 SECTION INCLUDES:

A. Building supported metal awnings including framing, enclosure, and attachment hardware.
1. Related Sections:

a. Division 01: Administrative, procedural, and temporary work requirements.

B. REFERENCES
1. American Society of Civil Engineers (ASCE) 7 - Minimum Design Loads for Buildings and

Other Structures.
2. ASTM International (ASTM)

a. B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes.

b. B429 - Standard Specification for Aluminum-Alloy Extruded Pipe and Tube.

C. SYSTEM DESCRIPTION
1. Design Requirements: Design awning system to withstand:

a. Standards for wind pressure, snow load, and drifting snow load in accordance with
current adopted form of the Uniform Construction code or accepted requirements of
local municipality.

D. SUBMITTALS
1. Submittals for Review:

a. Shop Drawings: Indicate system components, dimensions, attachments, and
accessories.

b. Samples:
1) 3 x 3 inch coating samples in specified color.
2) 6 inch decking/ siding samples showing profile and finish.

E. QUALITY ASSURANCE
1. Installer Qualifications: Minimum 5 years experience in installation of MASA products.

PART 2 - PRODUCTS

MANUFACTURER

4.01 CONTRACT DOCUMENTS ARE BASED ON: EXTRUDECK

A. MASA Architectural Canopies 21 Randolph Ave.
1. Avenel, NJ 07001
2. 800-761-7446
3. www.architecturalcanopies.com.
4. Acceptable alternates:  per requirements of Division 1.

B. MATERIALS
1. Aluminum Extrusions:

a. ASTM B221& ASTM B429 6061-T6 alloy and temper.
2. Hardware:

a. All fasteners shall be stainless steel or hot dip galvanized for corrosion resistance.

C. ACCESSORIES
1. Anchors and Fasteners: Stainless steel or hot dip galvanized and corrosion resistant

D. FABRICATION
1. Fabricate canopy system in accordance with approved Shop Drawings.

E. FINISHES
1. Aluminum Framing:

a. Color: (color) to be selected by architect from EXTRUDECK color range
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PART 3 - EXECUTION

FIELD DIMENSIONS

6.01 FIELD VERIFY DIMENSIONS OF SUPPORTING STRUCTURE AND ANY OPENINGS AT SITE
OF INSTALLATION PRIOR TO FABRICATION.

A. INSTALLATION
1. Install in accordance with manufacturer's instructions and approved Shop Drawings.
2. Install components plumb and level, in proper plane, free from warp and twist.
3. Anchor system to building components; provide adequate clearance for movement caused

by thermal expansion and contraction and wind loads.

B. ADJUSTING
1. Touch up minor scratches and abrasions on finished surfaces to match original finish.

END OF SECTION
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SECTION 10 7500
FLAGPOLES

PART 1  GENERAL

CONFIRM FLAGPOLE INSULLATION WITH OWNERSHIP

2.01 SECTION INCLUDES

A. Aluminum  ground-set flagpoles.

2.02 REFERENCE STANDARDS

A. AASHTO M 36 - Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers
and Drains; 2016.

B. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube; 2016.

C. NAAMM FP 1001 - Guide Specifications for Design Loads of Metal Flagpoles; 2007.

2.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on pole, accessories, and configurations.

C. Shop Drawings:  Indicate detailed dimensions, base  details, anchor requirements, and imposed
loads. Include section and details of foundation system.

D. Maintenance Data:  Provide lubrication and periodic maintenance requirement schedules.

2.04 QUALITY ASSURANCE

A. Designer Qualifications:  Design flagpole foundation under direct supervision of a Professional
Structural Engineer experienced in design of this Work and licensed the State in which the
Project is located.

2.05 DELIVERY, STORAGE, AND HANDLING

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or
containers.

B. Protect flagpole and accessories from damage or moisture.

PART 2  PRODUCTS

3.01 MANUFACTURERS

A. Flagpoles:
1. American Flagpole :  www.americanflagpole.com/#sle.
2. Concord Industries, Inc :  www.concordindustries.com/#sle.
3. Pole-Tech Co, Inc :  www.poletech.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

3.02 FLAGPOLES

A. Flagpoles:  Designed in accordance with NAAMM FP 1001
1. Material:  Aluminum.
2. Design:  Cone tapered.
3. Mounting:  Ground mounted type.
4. Nominal Height:  25' ft ; measured from nominal ground elevation. 
5. Halyard:  Internal  type , cam cleat .

B. Performance Requirements:
1. Wind Pressure Loading on Flagpole with Flag:  Resistant without permanent deformation

to 95 miles/hr  wind speed, in accordance with NAAMM FP 1001 ; the factor of safety used
is 2.5 .  Base flagpole design on polyester flags of maximum standard size suitable fo ruse
with flagpole.
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3.03 POLE MATERIALS

A. Aluminum:  ASTM B241/B241M , 6063 alloy , T6 temper.

3.04 ACCESSORIES

A. Finial Ball:  Aluminum, 6 inch diameter.

B. Truck Assembly:  Cast aluminum; revolving, stainless steel ball bearings, non-fouling.

C. Cleats:  9 inch size, aluminum with galvanized steel fastenings, one per halyard.

D. Cleat Box:  Aluminum, with built-in hinge and hasp assembly, attached to pole with tamper
proof screws inside box.

E. Halyard:  5/16 inch  diameter polypropylene, braided, white.   Plastic

F. Plastic Halyard Flag Clips:  Made from injection-molded, UV-stabilized, acetal resin.  Clips
attache to flag and have two eyes for inserting both runs of halyards.   Furnish two per Halyard.
 
1. Product:  Subject to compliance with requirements, provide "Quiet Halyard" flag clasp by

Acme/Lingo Flagpoles

3.05 MOUNTING COMPONENTS

A. Foundation Tube Sleeve:  AASHTO M 36, corrugated 16 gauge, 0.0598 inch  steel, galvanized,
depth as designed.

B. Pole Base Attachment:  Flush; steel base with base cover.

3.06 FINISHING

A. Metal Surfaces in Contact With Concrete:  Asphaltic paint.

B. Aluminum:  Mill finish.

C. Finial:  Mill  finish.

PART 3  EXECUTION

4.01 EXAMINATION

A. Verify that concrete foundation is ready to receive work and dimensions are as indicated on
shop drawings.

4.02 PREPARATION

A. Coat metal sleeve surfaces below grade and surfaces in contact with dissimilar materials with
asphaltic paint.

4.03 INSTALLATION

A. Install flagpole , base assembly, and fittings in accordance with manufacturer's instructions.

B. Install foundation plate and centering wedges for flagpoles base set in concrete base and
fasten.

4.04 TOLERANCES

A. Maximum Variation From Plumb:  1 inch.

4.05 ADJUSTING

A. Adjust operating devices so that halyard and flag function smoothly.

END OF SECTION
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SECTION 10 8213
EXTERIOR GRILLES AND SCREENS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Exterior aluminum grilles and screens attached to structure.

1.02 RELATED REQUIREMENTS

A. Section 05 1200 - Structural Steel Framing:  Mounting substrates.

1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).

B. AAMA 612 - Voluntary Specification, Performance Requirements, and Test Procedures for
Combined Coatings of Anodic Oxide and Transparent Organic Coatings on Architectural
Aluminum; 2017a.

C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

D. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

E. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2017.

F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2014 (Editorial 2017).

G. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2010 (Reapproved 2015).

H. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

I. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2014.

J. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

K. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position; 2014.

L. ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as
Protective Coatings for Metal; 1997 (Reapproved 2018).

M. ASTM D1929 - Standard Test Method for Determining Ignition Temperature of Plastics; 2016.

N. ASTM D2843 - Standard Test Method for Density of Smoke from the Burning or Decomposition
of Plastics; 2022.

O. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2020.

P. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs;
2017.

Q. NFPA 268 - Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies Using
a Radiant Heat Energy Source; 2012.

R. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2012.

S. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2023,
with Errata.
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1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Submit detailed shop drawings, indicating component profiles, sections,
finishes, fastening details, special details, and manufacturer's technical and descriptive data.

C. Samples:  Submit samples for color verification, 10 inches by 10 inches minimum.

D. Design Data:  Submit comprehensive structural analysis of design for the specified loads.
Stamp and sign calculations by professional engineer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in manufacturer's original, unopened packaging, with labels
clearly identifying manufacturer and material.

B. Store materials indoors, protected from moisture, humidity, and extreme temperature
fluctuations.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a one year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Exterior Aluminum Grilles and Screens:
1. Architectural Grilles & Sunshades, Inc : www.agsshade.com/#sle.
2. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
3. DAMS Incorporated :  www.damsinc.com/#sle.
4. Industrial Louvers, Inc :  www.industriallouvers.com/#sle.
5. Metalwerks :  www.metalwerksusa.com/#sle.
6. Nelson Industrial, Inc :  www.nelsonii.com/arch/#sle.
7. Patriot Custom Metals DBA PalmSHIELD :   www.palmshieldlouvers.com/#sle.
8. Ruskin Company : www.ruskin.com/#sle.
9. ________.
10. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SCREENS

A. Aluminum Screens:  Provide shop fabricated, shop finished screens assembled into panels.
1. Panel Size and Configuration:  As indicated on drawings.
2. Frame/Support:  Extruded aluminum tube or flat aluminum bar.

2.03 FABRICATION

A. Shop fabricate grilles and screens to the greatest extent possible.

B. Disassemble as necessary for shipping and handling, clearly mark units for proper reassembly.

C. Provide supports, anchorages, and accessories as required for complete assembled system.

D. Provide inserts as required for installation into concrete or masonry based support materials.

2.04 FINISHES

A. Finish Color:  As selected by Architect from manufacturer's standard color range.

2.05 ACCESSORIES

A. Fasteners:  ASTM F593 stainless steel or ASTM A307 carbon steel, sizes to suit installation
conditions.

B. Anchors and Inserts:  Corrosion resistant; type, size, and material required for loading and
installation as indicated.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that painting, roofing, masonry work, and other adjacent work that might damage grille
finish have been completed prior to start of installation.

C. Verify that anchorage devices have been properly installed and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's written installation instructions.

B. Set grilles level, plumb, with uniform joints, and in alignment with adjacent work as indicated.

C. Mechanically secure grilles to supporting structure.

D. Do not cut or trim aluminum members without approval of manufacturer; do not install damaged
members.

3.03 CLEANING

A. Clean finished surfaces as recommended by manufacturer and maintain clean condition until
Date of Substantial Completion.

B. Touch-up damaged finish coating using material provided by manufacturer to match original
coating.

3.04 PROTECTION

A. Protect installed grilles to ensure grilles are without damage until Date of Substantial
Completion.

END OF SECTION
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SECTION 11 3100
APPLIANCES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:
1. Cooking equipment:

a. Freestanding microwave oven
2. Garbage Disposals.
3. Refrigerator/freezers.
4. Dishwashers.
5. Washers and Dryers
6. All Common Areas

B. Related Sections include the following:
1. Division 12 Section "Residential Casework" for standard cabinets and countertops that

receive residential appliances.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include operating characteristics,
dimensions of individual appliances, and finishes for each appliance.

B. Maintenance Data:  For each product to include in maintenance manuals.

C. Warranties:  Special warranties specified in this Section.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer for
installation and maintenance of units required for this Project.

B. Source Limitations:  Obtain residential appliances through one source from a single
manufacturer.
1. Provide products from same manufacturer for each type of appliance required.
2. To the greatest extent possible, provide appliances by a single manufacturer for entire

Project.

C. Product Options:  Information on Drawings and in Specifications establishes requirements for
product's aesthetic effects and performance characteristics.  Aesthetic effects are indicated by
dimensions, arrangements, alignment, and profiles of components and assemblies as they
relate to sightlines, to one another, and to adjoining construction.  Performance characteristics
are indicated by criteria subject to verification by one or more methods including
preconstruction testing, field testing, and in-service performance.

D. Regulatory Requirements:  Comply with provisions of the following product certifications:
1. NFPA:  Provide electrical appliances listed and labeled as defined in NFPA 70, Article

100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

2. UL and NEMA:  Provide electrical components required as part of residential appliances
that are listed and labeled by UL and that comply with applicable NEMA standards.

3. NAECA:  Provide residential appliances that comply with NAECA standards.

E. Regulatory Requirements, Accessibility:  Where residential appliances are indicated to comply
with accessibility requirements, comply with the U.S. Architectural & Transportation Barriers
Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for
Buildings and Facilities (ADAAG)."  ANSI A117.1. FED-STD-795, "Uniform Federal Accessibility
Standards."
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1. Operable Parts:  Provide controls with forward reach no higher than 48 inches (1219 mm)
above the floor, horizontal front reach no more than 25 inches (635 mm), horizontal side
reach no more than 24 inches (610 mm), and that do not require tight grasping, pinching,
or twisting of the wrist and that operate with a force of not more than 5 lbf (22.2 N).

2. Range or Cooktop:  Per ANSI 117.1-2003, 1003.12.6.4 accessible units in this project
have been designed for parallel approach.  Kneespace is not required for parallel
approach, but front controls must be provided.

3. Refrigerator/Freezer:  Provide 50 percent of freezer space within 54 inches (1370 mm) of
the floor.

F. AHAM Standards:  Provide appliances that comply with the following AHAM standards:
1. Electric Ranges:  AHAM ER-1.
2. Household Refrigerators:  AHAM HRF-1.
3. Household Freezers:  AHAM HRF-1.

G. Energy Ratings:  Provide residential appliances that carry labels indicating energy-cost analysis
(estimated annual operating costs) and efficiency information as required by the FTC Appliance
Labeling Rule.
1. Provide appliances that qualify for the EPA/DOE ENERGY STAR product labeling

program.

1.05 WARRANTY

A. Special Warranties:  Manufacturer's standard form in which manufacturer of each appliance
specified agrees to repair or replace residential appliances or components that fail in materials
or workmanship within specified warranty period.
1. Electric Range:  Five-year limited warranty for in-home service on surface-burner

elements.
2. Refrigerator/Freezer:  Five-year limited warranty for in-home service on the sealed

refrigeration system.

PART 2  PRODUCTS

2.01 GENERAL - MANUFACTURERS OF OTHER PRODUCTS MEETING THESE SPECIFICATIONS
CAN BE SUBMITTED AS EQUALS.

2.02 DISPOSALS

A. Disposal - GE Appliances, see basis of design.

2.03 REFRIGERATION APPLIANCES

A. Refrigerator and accessible refrigerator
1. Absocold, see basis of design.
2. Energy Star rated.
3. ADA compliant.

2.04 DISHWASHING APPLIANCES

A. Dishwasher
1. GE Appliances Sales, See basis of design
2. ENERGY STAR® qualified
3. 62 dBA sound level with light on the door
4. 5 cycles with three options, hard food disposer

B. Accessible Dishwasher
1. Whirlpool, See basis of design
2. ENERGY STAR® qualified
3. Optimizes water temperature, hard food disposer
4. ADA Compliant

2.05 MICROWAVE

A. Microwave for countertop
1. GE Appliance Sales, see basis of design.
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2.06 ALL COMMON AREA APPLIANCES

A. Reference Basis of Design.

2.07 WASHING APPLIANCES FOR PUBLIC AREA LAUNDRIES

A. Guest Laundry - Washer
1. Speed Queen; SWNNC2SP116TW01
2. Speed Queen; LFNESBSP115TW01
3. See basis of design.

B. Guest Laundry- Dryer
1. Speed Queen; SDESXRGS173TW01
2. Speed Queen; SDGSXRGS113TW01
3. Speed Queen; SDEBCASG171TW01
4. See basis of design.

C. Guest Laundry - Stacked Dryer
1. Electric-Speed Queen; SSEBCAGS171TW01
2. Gas - Speed Queen; SSGBCASGS111TW01
3. See basis of design

2.08 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

C. Color-Coated Finish:  Provide appliances with manufacturer's standard finish complying with
manufacturer's written instructions for surface preparation including pretreatment, application,
baking, color, gloss, and minimum dry film thickness for painted finishes

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of work.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before
equipment installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL

A. General:  Comply with manufacturer's written instructions.

B. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with concealed
fasteners.  Verify that clearances are adequate for proper functioning and rough openings are
completely concealed.

C. Freestanding Equipment:  Place units in final locations after finishes have been completed in
each area.  Verify that clearances are adequate to properly operate equipment.

D. Utilities:  Refer to Divisions 22 and 26 for plumbing and electrical requirements.

3.03 CLEANING AND PROTECTION

A. Test each item of residential appliances to verify proper operation.  Make necessary
adjustments.

B. Verify that accessories required have been furnished and installed.

C. Remove packing material from residential appliances and leave units in clean condition, ready
for operation.



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 11 3100 - 4 APPLIANCES

3.04 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain residential appliances.  Refer to Division 01 Section
"Demonstration and Training."

END OF SECTION 113100
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SECTION 12 2413
ROLLER WINDOW SHADES / DRAPERY

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:
1. Manually/Motorized operated roller shades with single rollers.
2. Blackout shades
3. Draperies

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components

and profiles, features, finishes, and operating instructions for roller shades.

B. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband
materials, their orientation to rollers, and their seam and batten locations.

C. Samples: For each exposed product and for each color and texture specified, 10 inches (250
mm) long.

D. Samples for Initial Selection: For each type and color of shade band material.
1. Include Samples of accessories involving color selection.

E. Samples for Verification: For each type of roller shade.
1. Shade band Material: Not less than 10 inches (250 mm) square. Mark interior face of

material if applicable.

1.03 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

1.04 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For roller shades to include in maintenance manuals.

1.05 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Roller Shades: Full-size units equal to 5 percent of quantity installed for each size, color,

and shade band material indicated, but no fewer than two units.

1.06 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for fabrication and installation.
1. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such deviations
in writing.

2. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and
location of installation using same designations indicated on Drawings.

1.08 FIELD CONDITIONS

A. Environmental Limitations: Do not install roller shades until construction and finish work in
spaces, including painting, is complete and dry and ambient temperature and humidity
conditions are maintained at the levels indicated for Project when occupied for its intended use.
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B. Field Measurements: Where roller shades are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate
measurements on Shop Drawings. Allow clearances for operating hardware of operable glazed
units through entire operating range. Notify Architect of installation conditions that vary from
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Source Limitations: Obtain roller shades from single source from single manufacturer.

B. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00
- Product Requirements.

2.02 ROOM DIVIDER AND CLOSET DRAPERY

A. Manufacturers: Per Basis of Design:
1. Room Divider Hardware: WingIts Innovations, LLC
2. Drapery: P Kaufmann

2.03 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS

A. Manufacturers: Per Basis of Design:
1. Fabtex
2. Hunter Douglas Contract
3. Standard Textile
4. EE Sewing

B. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that
stops shade movement when bead chain is released; permanently adjusted and lubricated.
1. Bead Chains: Manufacturer's standard.

a. Loop Length: Full length of roller shade.
b. Limit Stops: Provide upper and lower ball stops.
c. Chain-Retainer Type: Chain tensioner, jamb mounted. Chain-guards at Memory Care

Residential Units.

C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall
thicknesses required to accommodate operating mechanisms and weights and widths of
shadebands indicated without deflection. Provide with permanently lubricated drive-end
assemblies and idle-end assemblies designed to facilitate removal of shadebands for service.
1. Roller Drive-End Location: Right side of interior face of shade.
2. Direction of Shadeband Roll: Regular, from back (exterior face) of roller.
3. Shade band-to-Roller Attachment: Manufacturer's standard method.

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller
assembly, operating mechanism, installation accessories, and mounting location and conditions
indicated.

E. Shadebands:
1. Shadeband Bottom (Hem) Bar: Steel.

a. Color and Finish: As selected by Architect from manufacturer's full range.

F. Installation Accessories:
1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating

mechanism and attaches to roller endcaps without exposed fasteners.
a. Shape: L-shaped.
b. Height: Manufacturer's standard height required to conceal roller and shadeband

assembly when shade is fully open, but not less than 3 inches (76 mm).
2. Endcap Covers: To cover exposed endcaps.

2.04 MOTOR-OPERATED, SINGLE-ROLLER SHADES

A. Manufacturers: Per Bais of Design:
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1. EE Sewing
2. Fabtex
3. Hunter Douglas Hospitality
4. Standard Textile

B. Motorized Operating System: Provide factory-assembled, shade-operator system of size and
capacity and with features, characteristics, and accessories suitable for conditions indicated,
complete with electric motor and factory-prewired motor controls, power disconnect switch,
enclosures protecting controls and operating parts, and accessories required for reliable
operation without malfunction. Include wiring from motor controls to motors. Coordinate
operator wiring requirements and electrical characteristics with building electrical system. Note:
Refer to drawings for top-down motor-operated and bottom-up operated units. Bottom-up units
shall be two tubes at bottom-pulley at top style with appropriate mfr snap-locfascia.

C. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.
1. Electric Motor: Manufacturer's standard tubular, enclosed in roller.

a. Electrical Characteristics: 110-V ac.
b. Maximum Total Shade Width: As required to operate roller shades indicated.
c. Maximum Shade Drop: As required to operate roller shades indicated.
d. Maximum Weight Capacity: As required to operate roller shades indicated.

2. Remote Control: Electric controls with NEMA ICS 6, Type 1 enclosure for recessed or
flush mounting. Provide the following for remote-control activation of shades:
a. Keyed Control Station: Keyed, [maintained] [momentary]-contact, three-position,

switch-operated control station with open, close, and off functions. Provide two keys
per station.

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller
assembly, operating mechanism, installation accessories, and mounting location and conditions
indicated.

E. Installation Accessories:
1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating

mechanism and attaches to roller endcaps without exposed fasteners.
a. Shape: L-shaped.
b. Height: Manufacturer's standard height required to conceal roller and shadeband

assembly when shade is fully open, but not less than 4 inches (102 mm).
2. Endcap Covers: To cover exposed endcaps.

2.05 SHADEBAND MATERIALS

A. Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.

B. Light-Filtering Fabric: Woven fabric, stain and fade resistant.
1. Source: Roller shade manufacturer.
2. Type: Woven polyester and PVC-coated polyester.
3. Weave: Mesh.
4. Roll Width: as determined by window width.
5. Orientation on Shadeband: Up the bolt.
6. Color: As selected by Architect from manufacturer's full range.
7. Features: Washable.

2.06 ROLLER SHADE FABRICATION

A. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, including
requirements for flexible, chain-loop devices; lead content of components; and warning labels.

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74
deg F (23 deg C):
1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening in

which shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus or
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minus 1/8 inch (3.1 mm). Length equal to head-to-sill or -floor dimension of opening in
which shade is installed less 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm).

C. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible.

2.07 DRAPERY

A. Per basis of design

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, operational clearances, and other conditions affecting
performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 ROLLER SHADE INSTALLATION

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's
written instructions.

B. Roller Shade Locations: Per Basis of Design

3.03 ADJUSTING

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or
malfunction throughout entire operational range.

3.04 CLEANING AND PROTECTION

A. Clean roller shade surfaces, after installation, according to manufacturer's written instructions.

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that roller shades are without damage or deterioration at time of
Substantial Completion.

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect,
before time of Substantial Completion.

3.05 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain roller shades.

END OF SECTION 122413
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SECTION 12 3530
RESIDENTIAL CASEWORK

RESIDENTIAL CASEWORK

1.01 PART 1 - GENERAL

A. SECTION INCLUDES
1. Wood Cabinetry:

B. REFERENCES
1. American National Standards Institute (ANSI).
2. National Kitchen Cabinet Association (NKCA).

C. SUBMITTALS
1. Product Data: Manufacturer's data sheets on each product to be used, including:

a. Preparation instructions and recommendations.
b. Storage and handling requirements and recommendations.
c. Installation methods.

2. Shop Drawings: Indicate type, location, size, and hand of each component. Include
requirements for blocking and relationship with adjacent construction.

3. Verification Samples: For each finish product specified, two samples, minimum size 6
inches square representing actual product, color, and patterns.

D. QUALITY ASSURANCE
1. Manufacturer Qualifications: Minimum ten years experience manufacturing similar

products.
2. Installer Qualifications: Minimum two years experience installing similar products.

E. DELIVERY, STORAGE, AND HANDLING
1. Store products in manufacturer's unopened packaging until ready for installation.
2. Store and dispose of solvent-based materials, and materials used with solvent-based

materials, in accordance with requirements of local authorities having jurisdiction.

F. PROJECT CONDITIONS
1. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.02 PART 1 - PRODUCTS

A. MANUFACTURERS
1. Foliot Furniture Inc.
2. Prime Hospitality
3. Kimball Hospitality
4. Klem Hospitality
5. Elkay Interior Systems - FOR PUBLIC AREA/ BACK-OF-HOUSE MILLWORK
6. See Basis of Design.

1.03 PART 1 - EXECUTION

A. EXAMINATION
1. Do not begin installation until substrates have been properly prepared.
2. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.

B. PREPARATION
1. Clean surfaces thoroughly prior to installation.
2. Prepare surfaces using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.

C. INSTALLATION
1. Install in accordance with manufacturer's instructions.

D. PROTECTION
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1. Protect installed products until completion of project.
2. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 12 3600
COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for manufactured casework.

B. Wall-hung counters and vanity tops.

1.02 REFERENCE STANDARDS

A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014, with Errata (2018).

B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.1;
2016, with Errata (2018).

C. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material; 2013.

D. MIA (DSDM) - Dimensional Stone Design Manual, Version VIII; 2016.

E. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.03 SUBMITTALS

A. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

B. Verification Samples:  For each finish product specified, minimum size 6 inches square,
representing actual product, color, and patterns.

C. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.05 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Countertops:  High-pressure decorative laminate (HPDL) sheet bonded to
substrate.
1. Laminate Sheet:  NEMA LD 3, Grade HGS, 0.048 inch nominal thickness. See basis of

design.
a. Manufacturers:

1) Wilsonart :  www.wilsonart.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements .

b. Surface Color and Pattern:  As selected by Architect from the manufacturer's full line.
2. Exposed Edge Treatment:  Postformed laminate; front edge substrate built up to minimum

1-1/4 inch thick with raised radiused edge, integral coved backsplash with radiused top
edge.

3. Back and End Splashes:  Same material, same construction.

C. Plastic Laminate Countertops:  Self-supporting high-pressure decorative laminate (HPDL) panel
with decorative surface over structural members.
1. Panels:  Phenolic resin impregnated Kraft paper core with melamine impregnated

decorative surface papers; NEMA LD 3 Grade CGS.
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a. Panel Thickness:  1 inch.
b. Finish:  Matte or suede, gloss rating of 5 to 20.
c. Surface Color and Pattern:  As selected by Architect from manufacturer's full line.

2. Exposed Edge Treatment:  Square natural cut sanded and polished to semi-gloss sheen.
3. Back and End Splashes:  Same material, same construction; minimum 4 inches high.

D. Natural Quartz and Resin Composite Countertops:  Sheet or slab of natural quartz and plastic
resin over continuous substrate.
1. Flat Sheet Thickness:  1-1/4 inch, minimum.
2. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthophthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard
woodworking tools; no surface coating; color and pattern consistent throughout thickness.
a. Factory fabricate components to the greatest extent practical in sizes and shapes

indicated; comply with the MIA Dimension Stone Design Manual.
b. Finish on Exposed Surfaces:  Polished.
c. Color and Pattern:  As selected by Architect from manufacturer's full line.

3. Other Components Thickness:  3/4 inch, minimum.
4. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.

2.02 MATERIALS

A. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

B. Joint Sealant:  Mildew-resistant silicone  sealant, clear .

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise
indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches, unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.
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B. Attach plastic laminate countertops using screws with minimum penetration into substrate
board of 5/8 inch.

C. Seal joint between back/end splashes and vertical surfaces.

3.04 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.

B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.

C. Field Joints:  1/8 inch wide, maximum.

3.05 CLEANING

A. Clean countertops surfaces thoroughly.

3.06 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 12 3640
STONE COUNTERTOPS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes stone countertops.

1.02 ACTION SUBMITTALS

A. Product Data: For each variety of stone, stone accessory, and manufactured product.

B. Shop Drawings: Include plans, sections, details, and attachments to other work.
1. Show locations and details of joints.
2. Show direction of veining, grain, or other directional pattern.

C. Samples for Verification:
1. For each stone type indicated, in sets of Samples not less than 12 inches (300 mm)

square. Include three or more Samples in each set and show the full range of variations in
appearance characteristics expected in completed Work.

1.03 CLOSEOUT SUBMITTALS

A. Maintenance Data: For stone countertops to include in maintenance manuals. Include product
data for stone-care products used or recommended by Installer, and names, addresses, and
telephone numbers of local sources for products.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store and handle stone and related materials to prevent deterioration or damage due to
moisture, temperature changes, contaminants, corrosion, breaking, chipping, and other causes.
1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining.

Move stone, if required, using dollies with cushioned wood supports.
2. Store stone on wood A-frames or pallets with nonstaining, waterproof covers. Arrange to

distribute weight evenly and to prevent damage to stone. Ventilate under covers to
prevent condensation.

1.05 FIELD CONDITIONS

A. Field Measurements: Verify dimensions of construction to receive stone countertops by field
measurements before fabrication.

PART 1 PRODUCTS

2.01 MANUFACTURERS

A. Source Limitations for Stone: Obtain stone, from a single quarry with resources to provide
materials of consistent quality in appearance and physical properties.
1. For stone types that include same list of varieties and sources, provide same variety from

same source for each.

2.02 ENGINEERED QUARTZ

A. Material Standard: Comply with ASTM C 615.

B. Products: As indicated in the Basis of Design. No substitutions.

2.03 ADHESIVES, GROUT, SEALANTS, AND STONE ACCESSORIES

A. General: Use only adhesives formulated for stone and ceramic tile and that are recommended
by their manufacturer for the application indicated.

B. Water-Cleanable Epoxy Adhesive: ANSI A118.3, with a VOC content of 65 g/L or less.

C. Water-Cleanable Epoxy Grout: ANSI A118.3, chemical-resistant, water-cleanable, tile-setting
and -grouting epoxy.

D. Stone Adhesive: Two-part epoxy or polyester adhesive, formulated specifically for bonding
stone to stone, with an initial set time of not more than two hours at 70 deg F (21 deg C), and
with a VOC content of 65 g/L or less.
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1. Color:  Match stone.

E. Sealant for Countertops: Manufacturer's standard sealant of characteristics indicated below that
complies with applicable requirements in Section 079200 "Joint Sealants" and will not stain the
stone it is applied to.
1. Mildew-Resistant Joint Sealant:  Mildew resistant, single component, nonsag, neutral

curing, silicone.
2. Color:  As selected by Architect from manufacturer's full range.
3. Sealants shall have a VOC content of 250 g/L or less.

F. Stone Cleaner: Specifically formulated for stone types, finishes, and applications indicated, as
recommended by stone producer and, if a sealer is specified, by sealer manufacturer. Do not
use cleaning compounds containing acids, caustics, harsh fillers, or abrasives.

G. Stone Sealer: Colorless, stain-resistant sealer that does not affect color or physical properties
of stone surfaces, as recommended by stone producer for application indicated.

2.04 STONE FABRICATION, GENERAL

A. Select stone for intended use to prevent fabricated units from containing cracks, seams, and
starts that could impair structural integrity or function.
1. Repairs that are characteristic of the varieties specified are acceptable provided they do

not impair structural integrity or function and are not aesthetically unpleasing, as judged by
Architect.

B. Grade and mark stone for final locations to produce assembled countertop units with an overall
uniform appearance.

C. Fabricate stone countertops in sizes and shapes required to comply with requirements
indicated.
1. Clean sawed backs of stones to remove rust stains and iron particles.
2. Dress joints straight and at right angle to face unless otherwise indicated.
3. Cut and drill sinkages and holes in stone for anchors, supports, and attachments.
4. Provide openings, reveals, and similar features as needed to accommodate adjacent

work.
5. Fabricate molded edges with machines having abrasive shaping wheels made to reverse

contour of edge profile to produce uniform shape throughout entire length of edge and
with precisely formed arris slightly eased to prevent snipping, and matched at joints
between units. Form corners of molded edges as indicated with outside corners slightly
eased unless otherwise indicated.

6. Finish exposed faces of stone to comply with requirements indicated for finish of each
stone type required and to match approved Samples and mockups. Provide matching
finish on exposed edges of countertops, splashes, and cutouts.

D. Carefully inspect finished stone units at fabrication plant for compliance with requirements for
appearance, material, and fabrication. Replace defective units.

2.05 STONE COUNTERTOPS

A. General: Comply with recommendations in MIA's "Dimension Stone - Design Manual VI."

B. Nominal Thickness: Provide thickness indicated, but not less than 3/4 inch (20 mm). Gage
backs to provide units of identical thickness.

C. Edge Detail:  As indicated.

D. Splashes: Provide 3/4-inch- (20-mm-) thick backsplashes and end splashes unless otherwise
indicated.
1. Height:  4 inches (100 mm).
2. Top-Edge Detail:  Straight, slightly eased at corner.

E. Joints: Fabricate countertops without joints.

F. Joints: Fabricate countertops in sections for joining in field, with joints at locations indicated and
as follows:
1. Bonded Joints: 1/32 inch (0.8 mm) or less in width.
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G. Cutouts and Holes:
1. Undercounter Fixtures: Make cutouts for undercounter fixtures in shop using template or

pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves.
a. Provide vertical edges, slightly eased at juncture of cutout edges with top and bottom

surfaces of countertop and projecting 3/16 inch (5 mm) into fixture opening.
b. Provide vertical edges, rounded to 3/8-inch (10-mm) radius at juncture of cutout

edges with top surface of countertop, slightly eased at bottom, and projecting 3/16
inch (5 mm) into fixture opening.

c. Provide 3/4-inch (20-mm) full bullnose edges projecting 3/8 inch (10 mm) into fixture
opening.

2. Counter-Mounted Fixtures: Prepare countertops in shop for field cutting openings for
counter-mounted fixtures. Mark tops for cutouts and drill holes at corners of cutout
locations. Make corner holes of largest radius practical.

3. Fittings: Drill countertops in shop for plumbing fittings, undercounter soap dispensers, and
similar items.

PART 1 EXECUTION

3.01 EXAMINATION

A. Examine substrates to receive stone countertops and conditions under which stone countertops
will be installed, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of stone countertops.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of
stone countertops.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Advise installers of other work about specific requirements for placement of inserts and similar
items to be used by stone countertop Installer for anchoring stone countertops. Furnish
installers of other work with Drawings or templates showing locations of these items.

B. Before installing stone countertops, clean dirty or stained stone surfaces by removing soil,
stains, and foreign materials. Clean stone by thoroughly scrubbing with fiber brushes and then
drenching with clear water. Use only mild cleaning compounds that contain no caustic or harsh
materials or abrasives. Allow stone to dry before installing.

3.03 CONSTRUCTION TOLERANCES

A. Variation from Level: Do not exceed 1/8 inch in 96 inches (3 mm in 2400 mm), 1/4 inch (6 mm)
maximum.

B. Variation in Joint Width: Do not vary joint thickness more than one-fourth of nominal joint width.

C. Variation in Plane at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference between
planes of adjacent units.

D. Variation in Line of Edge at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference
between edges of adjacent units, where edge line continues across joint.

3.04 INSTALLATION OF COUNTERTOPS

A. General: Install countertops over plywood subtops with full spread of water-cleanable epoxy
adhesive.

B. General: Install countertops by adhering to supports with water-cleanable epoxy adhesive.

C. Do not cut stone in field unless otherwise indicated. If stone countertops or splashes require
additional fabrication not specified to be performed at Project site, return to fabrication shop for
adjustment.

D. Do necessary field cutting as stone is set. Use power saws with diamond blades to cut stone.
Cut lines straight, true, and at right angles to finished surfaces unless beveling is required for
clearance. Ease edges slightly to prevent snipping.
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E. Set stone to comply with requirements indicated. Shim and adjust stone to locations indicated,
with uniform joints of widths indicated and with edges and faces aligned according to
established relationships and indicated tolerances.

F. Bond joints with stone adhesive and draw tight as countertops are set. Mask areas of
countertops adjacent to joints to prevent adhesive smears.
1. Clamp units to temporary bracing, supports, or each other to ensure that countertops are

properly aligned and joints are of specified width.

G. Space joints with 1/16-inch (1.5-mm) gap for filling with sealant. Use temporary shims to ensure
uniform spacing.

H. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to
prevent damage while cutting. Use power saws with diamond blades to cut stone. Make cutouts
to accurately fit items to be installed, and at right angles to finished surfaces unless beveling is
required for clearance. Ease edges slightly to prevent snipping.

I. Install backsplashes and end splashes by adhering to wall with water-cleanable epoxy
adhesive and to countertops with stone adhesive. Mask areas of countertops and splashes
adjacent to joints to prevent adhesive smears.

J. Apply sealant to joints and gaps specified for filling with sealant; Remove temporary shims
before applying sealant.

3.05 ADJUSTING AND CLEANING

A. In-Progress Cleaning: Clean countertops as work progresses. Remove adhesive, grout, mortar,
and sealant smears immediately.

B. Remove and replace stone countertops of the following description:
1. Broken, chipped, stained, or otherwise damaged stone. Stone may be repaired if methods

and results are approved by Architect.
2. Defective countertops.
3. Defective joints, including misaligned joints.
4. Interior stone countertops and joints not matching approved Samples and mockups.
5. Interior stone countertops not complying with other requirements indicated.

C. Replace in a manner that results in stone countertops matching approved Samples and
mockups, complying with other requirements, and showing no evidence of replacement.

D. Clean stone countertops no fewer than six days after completion of sealant installation, using
clean water and soft rags. Do not use wire brushes, acid-type cleaning agents, cleaning
compounds with caustic or harsh fillers, or other materials or methods that could damage stone.

E. Sealer Application: Apply stone sealer to comply with stone producer's and sealer
manufacturer's written instructions.

END OF SECTION
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SECTION 12 4813
ENTRANCE FLOOR MATS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Extruded aluminum entrance floor grilles.

B. Recessed mat/frames.

1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating properties of walk-off surface, component dimensions
and recessed frame characteristics.

C. Shop Drawings:  Indicate dimensions and details for recessed frame.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Entrance Floor Grilles and Gratings:

B. Floor Mats:
1. American Floor Products Company, Inc; ______:  www.afco-usa.com/#sle.

2.02 ENTRANCE FLOOR GRILLES AND GRATINGS

A. Entrance Floor Grilles:  Recessed extruded aluminum grille assembly with nominal 1 inch wide
tread strips running perpendicular to traffic flow, slots between treads, and perimeter frame
forming sides of recess; grille hinged for access to recess.
1. Recess Depth:   7/16 inches .
2. Colors:  To be selected by Architect from manufacturer's standard selection.
3. Length in Direction of Traffic Flow:   72 inches.
4. Width Perpendicular to Traffic Flow:  Full width of entrance door opening.
5. Frame:  Anodized aluminum for embedding in concrete; minimal exposed trim; stud or

hook concrete anchors.

B. Mounting:  Top of non-resilient members level with adjacent floor.

C. Structural Capacity:  Capable of supporting a rolling load of 500 pounds without permanent
deformation or noticeable deflection.

D. Vibration Resistant Fabrication:  All members welded, riveted, or bolted; no snap or friction
connections.

2.03 FABRICATION

A. Construct recessed mat frames square, tight joints at corners, rigid.  Coat surfaces with
protective coating where in contact with cementitious materials.

B. Fabricate mats in single unit sizes; fabricate multiple mats where indicated on drawings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that floor opening for mats are ready to receive work.

3.02 PREPARATION

A. Vacuum clean floor recess.

3.03 INSTALLATION

A. Install frames to achieve flush plane with finished floor surface.

B. Install walk-off surface in floor recess flush with finish floor after cleaning of finish flooring.
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3.04 TOLERANCES

A. Maximum Gap Formed at Recessed Frame From Mat Size:  1/4 inch.

END OF SECTION
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SECTION 14 2123
ELECTRIC TRACTION PASSENGER ELEVATORS

GENERAL

1.01 SECTION INCLUDES

A. Electric traction passenger elevators.

1.02 RELATED SECTIONS

A. Section 015000 – Temporary Facilities and Controls:  Protection of floor openings and
personnel barriers; temporary power and lighting.

B. Section 033000 – Cast-in-Place Concrete:  Elevator pits.

C. Section 036000 – Grouts (Grouting):  Grouting door frames and sills.

D. Section 042000 – Masonry Units (Unit Masonry):  Setting sleeves, inserts, and anchoring
devices in masonry for guide-rail brackets.

E. Section 051200 – Metal Stairs Structural Steel (Structural Steel Framing):  Support steel,
divider beams, and hoist beams.

F. Section 055000 – Gypsum Metal Fabrications:  Pit ladders, supports for entrances in drywall
hoistways.

G. Section 061053 – Miscellaneous Rough Carpentry: Temporary platform assembly.

H. Section 071600 – Cementitious Waterproofing: Waterproofing of elevator pit.

I. Section 092900 – Gypsum Board:  Hoistway walls.

J. Section 099000 – Paints and Coatings (Painting and Coating):  Field painting of elevator
entrances over primer.

K. Section 283100 – Detection and Alarm (Fire Detection and Alarm):  Heat, smoke, and products
of combustion sensing devices, fire alarm signal lines to contacts in machine space.

L. Section 23000 – Heating, Ventilating, and Air Conditioning Equipment (Heating, Ventilating,
and Air-Conditioning (HVAC)):  Heating, cooling, and ventilation of control and machinery
space.

M. Section 260500 – Wiring Methods (Common Work Results for Electrical):  Light outlets,
convenience outlets, light switches, and conduits.

N. Section 262400 – Switchboards, Panelboards, and Control Centers (Switchboards and
Panelboards):  Disconnect switches.

O. Section 265000 – Lighting:  Light fixtures.

P. Section 221429 – Sump Pumps: For sump pumps, sumps, and sump covers in elevator pits.

Q. Section 271500 – Communications Horizontal Cabling: For Telephone service for elevators and
for Internet connection to elevator controllers for remote monitoring.

R. Section 273000 – Telephone and Intercommunication Equipment (Voice Communications):
 Telephone outlets and elevator telephones.

S. Section 31000 – Earthwork:  Excavation of elevator pit.

1.03 REFERENCES

A. ANSI/ASME A17.1/CAN/CSA B44 – Safety Code for Elevators and Escalators.

B. ADAAG – Americans with Disabilities Act Accessibility Guidelines.

C. ANSI/NFPA 70 – National Electrical Code.

D. ANSI/NFPA 80 – Fire Doors and Windows.

E. ANSI/UL 10B – Fire Tests of Door Assemblies.

F. CAN/CSA C22.1 – Canadian Electrical Code.
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G. Model and Local Building CodesH. ISO 9001: 2000 - Quality Management Systems -
Requirements.

1.04 DESIGN REQUIREMENTS

A. Arrange elevator components in control closet or machinery space so equipment can be
removed for repairs or replaced with minimal disturbance to other equipment and components.

B. Where permitted by code, provide all elevator equipment including controls, drives,
transformers, and rescue features within the elevator hoistway.

1.05 SUBMITTALS

A. Comply with Section 013300 (01 33 00) – Submittal Procedures.

B. Product Data:  Submit manufacturer/installer’s product data, including,
1. Descriptive brochures or detail drawings of car and hall fixtures, cab ceilings, and product

features.
2. Power Information:  Horsepower, starting current, running current, machine and control

heat release, and electrical requirements.

C. Shop Drawings:  Submit manufacturer/installer’s shop drawings, including plans, elevations,
sections, and details, indicating location of equipment, loads, dimensions, tolerances, materials,
components, fabrication, fasteners, hardware, finish, options, accessories, and other
information to render totally functional elevators.

D. Samples:  Submit manufacturer/installer’s samples of standard colors and finishes of finish
materials.

E. Operation and Maintenance Manual:  Submit manufacturer/installer’s operation and
maintenance manual; including operation, maintenance, adjustment, and cleaning instructions;
trouble shooting guide; renewal parts catalogs; and electrical wiring diagrams.

F. Warranty:  Submit manufacturer/installer’s standard warranty.

1.06 QUALITY ASSURANCE

A. Manufacturer/Installer’s Qualifications:  Specialize in manufacturing and installing elevator
equipment, with a minimum of 10 years successful experience.

B. Regulatory Requirements:
1. Elevator design, clearances, construction, workmanship, materials, and installation, unless

specified otherwise, shall be in accordance with ANSI/ASME A17.1, handicap
accessibility, Americans with Disabilities Act, and other codes having legal jurisdiction.

2. ANSI/ASME A17.1 shall govern, except where codes having legal jurisdiction include
more rigid requirements or conflict with ANSI/ASME A17.1.

3. Elevator shall follow design and manufacturing procedures certified in accordance with
ISO 9001-2000 to meet product and service requirements for quality assurance for new
products.

4. Where product is in variance to the published ANSI/ASME A17.1 model code, provide a
3rd party AECO certification demonstrating equivalent function, safety, and performance.

C. Pre-installation Meeting:
1. Convene pre-installation meeting before start of installation of elevators.
2. Require attendance of parties directly affecting work of this section, including Contractor,

Architect, and elevator manufacturer/installer.
3. Review examination, installation, field quality control, adjusting, cleaning, protection, and

coordination with other work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Delivery:  Deliver materials to site in manufacturer/installer’s original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer/installer.

B. Storage:  Store materials in clean, dry area indoors in accordance with manufacturer/installer’s
instructions.
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C. Handling:  Protect materials during handling and installation to prevent damage.

1.08 PROJECT CONDITIONS

A. Temporary Electrical Power:
1. Owner will arrange for temporary 220 VAC, single-phase, 60 Hz., GFCI-protected

electricity to be available for installation of elevator components.
2. Comply with Section 015100 – Temporary Utilities.

B. Installation of the Elevator:
1. General Contractor will provide permanent three-phase power prior to installation start.
2. General Contractor will provide clear, rollable access to a 20’ x 10’ secure and dry storage

area prior to delivery.
3. General Contractor will provide a clean, dry, and complete hoistway along with temporary

installation platform and all required OSHA-compliant barricades prior to delivery.

C. Temporary Use of Elevator:
1. Owner will negotiate with manufacturer/installer for temporary use of elevator, if required.
2. Temporary use of elevator shall be in accordance with terms and conditions of

manufacturer/installer’s temporary acceptance form.

1.09 SCHEDULING

A. Coordinate elevator work with work of other trades, for proper time and sequence to avoid
construction delays.

1.10 WARRANTY

A. Manufacturer/installer shall guarantee materials and workmanship of equipment installed under
these specifications and make good, defects not due to ordinary wear or to improper use, which
may develop within 1 year after completion of installation or acceptance thereof by beneficial
use, whichever is earlier.

1.11 MAINTENANCE SERVICE

A. Elevator maintenance service shall be performed by elevator manufacturer/installer.

B. Elevators shall receive regular maintenance on each unit for period of 12 months after
completion of work specified herein or acceptance thereof by beneficial use, whichever is
earlier.

C. Trained employees shall make periodic examinations and perform work including necessary
adjusting, greasing, oiling, and replacing parts to keep elevators in operation, except parts that
require replacement because of accidents, vandalism, misuse, or negligence by parties other
than manufacturer/installer.

D. Manufacturer/installer shall perform all Work, except emergency minor adjustment call-back
service, during regular working hours. Manufacturer/installer shall provide emergency minor
adjustment call-back service, during regular working hours.

E. Should Owner request that examinations, cleaning, lubrication, adjustments, repairs,
replacements, or emergency minor adjustment call-back service, unless specified herein, be
performed on other than manufacturer/installer’s regular working hours of regular working days,
manufacturer/installer shall absorb straight-time labor charges and Owner will compensate
manufacturer/installer for overtime premium, travel time, and expense at normal billing rates.

F. Elevator Control System:
1. Include built-in remote diagnostic module to relay constant status of elevators and control

system to a 24-hour, 7-days-a-week central-monitoring facility.
2. Remote Monitoring Device:  Transmit information on current status of elevators, including

malfunctions, system errors, and shutdown.

1.12 PRODUCTS

1.13 BASIS OF DESIGN

A. ThyssenKrupp; Synergy, see basis of design.
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B. Equal products by other manufacturers may be submitted.

1.14 ELEVATOR SYSTEM AND COMPONENTS

A. Elevator Equipment Summary:
1. Application: Machine Room Less (MRL)
2. Counterweight Location: Side
3. Service: General Purpose Passenger
4. Quantity: 2 Units
5. Capacity: 3500 lbs
6. Speed: 150 fpm
7. Front Openings: 4
8. Rear Openings: 0
9. Operation: Microprocessor Group Automatic Operation
10. Guide Rails: Equivalent to 12 lb. per foot
11. Entrance Type and Width: Two Speed Side Opening 3' 6" Wide X 7' 0" High doors
12. Entrance Height: 7'-0"
13. Power Supply: 208 Volts 3 Phase 60 Hz
14. Meets local codes for gurney and wheelchair access

B. Performance:
1. Car Speed:  -10% to +5% of contract speed under any loading condition or direction of

travel.
2. Car Capacity:  Safely lower, stop and hold up to 125% of rated load per code.

C. Ride Quality:
1. Vertical Vibration (maximum):  25 mg
2. Horizontal Vibration (maximum):  15 mg
3. Vertical Jerk (maximum):  2 ft/sec^3
4. Acceleration (maximum):  1.6 ft/sec^2
5. In Car Noise:  53-60 dB(A)
6. Stopping Accuracy:  ±5mm
7. Starts per hour (maximum):  180

D. Elevator Operation:
1. Simplex Collective Operation:  Using a microprocessor-based controller, operation shall

be automatic by means of the car and hall buttons.  When all calls have been answered,
the car shall park at the last landing served.

2. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable
group automatic system that assigns cars to hall calls based on a dispatching algorithm
designed to minimize passenger waiting time.

E. Operating Features - Standard:
1. Door Light Curtain Protection
2. Static AC Drive
3. Phase Monitor Relay
4. Cab Overload with Indicator
5. Load-weighing
6. Central Alarm
7. Remote Monitoring
8. Firefighter’s Operation
9. Automatic Evacuation
10. When the main line power is lost for longer than 5 seconds the emergency battery power

supply provides power automatically to the elevator controller.  If the car is at a floor when
the power fails, it remains at that floor, opens its doors, and shuts down.  If the car is
between floors, it is raised or lowered to the first available landing, opens it doors, and
shuts down.

11. Independent Service
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F. Operating Features - Optional:

1.15 EQUIPMENT: CONTROL COMPONENTS AND CONTROL SPACE

A. Controller:  Provide microprocessor-based control system to perform all of the functions of safe
elevator operation, as well as perform car and group operational control.
1. All high voltage (110v or above) contact points inside the inspection and test panel shall

be protected from accidental contact in a situation where the access panels are open.
2. The controller shall be distributed throughout the elevator system located in the overhead,

cab and inspection and test panel.  The inverter will be mounted in the overhead adjacent
to the hoist machine and an inspection and test panel will be located in the door jamb at
the top floor or one floor below the top floor.  No elevator equipment mechanical rooms or
closets are required.

3. Provide multi-bus control architecture to reduce cabling, material and waste.

B. Drive:  Provide a Variable Voltage Variable Frequency AC Closed Loop drive system. Provide
stable start without high peak current, quickly reaching a low energy consumption level.

C. Inspection and Test Panel:  Integrated control equipment, main inspection and test panel in
door frame at top level served or at one floor below the top level served.

1.16 EQUIPMENT: HOISTWAY COMPONENTS

A. Machine:
1. Gearless asynchronous AC motor with integral drive sheave, service and emergency

brakes.
2. Design machine to enable direct power transfer, thereby avoiding loss of power.
3. Design machine to be compact, lightweight and durable to optimize material usage and

save space.
4. Mount to structural support channels on top of guide rail system as applicable in hoistway

overhead.

B. Governor:
1. Tension type over-speed governor with remote manual reset.
2. Mount to structural support channels as applicable in hoistway overhead.

C. Buffers, Car and Counterweight:  Compression spring type buffers to meet code.

D. Hoistway Operating Devices:
1. Emergency Stop switch in the pit.
2. Terminal stopping switches.
3. Emergency stop switch on the machine.

E. Positioning System:  System consisting of proximity sensors and door zone vanes.

F. Guide Rails and Attachments:  Provide Tee-section steel rails with brackets and fasteners. Side
counterweight arrangements shall have a dual purpose bracket that combines both
counterweight guide rails, and one of the car guide rails to building fastening.

G. Suspension System:  Non circular Elastomeric coated suspension media with high tensile
grade steel cords.

H. Governor rope:  Steel wire rope with 6 mm diameter.

1.17 EQUIPMENT: HOISTWAY ENTRANCES

A. Hoistway Doors and Frames:
1. UL rated with required fire rating.
2. Doors:  Rigid flush panel construction with reinforcement ribs.
3. Frames:  Securely fasten at corners to form unit frame.  Frames shall be bolted.

B. Entrance Markings and Jamb Plates: Provide standard entrance jamb tactile markings on both
jambs, at all floors. Plate Mounting: Refer to manufacturer drawings.

C. Smoke control curtains as required by building code.
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1.18 EQUIPMENT:  CAR COMPONENTS

A. Car Frame and Safety:  Provide car frame with adequate bracing to support the platform and
car enclosure. The safety shall be integral to the car frame and shall be flexible guide clamp
type.

B. Platform:  Provide platform of steel construction with plywood subfloor and aluminum threshold.

C. Car Guides:  Provide sliding guide shoes mounted to top and bottom of both car and
counterweight frame.  Arrange each guide shoe assembly to maintain constant contact on the
rail surfaces.  Provide retainers in areas with Seismic design requirements.

D. Provide central guiding system to reduce mechanical friction and energy consumption.

E. Steel Cab:
1. Fire rating:  Provide Class B fire rating for cab, or Class A fire rating where required by

local Code.
2. Design cab to comply with LEED Indoor Environmental Quality requirements through use

of Low-Emitting Materials on walls, ceiling and subflooring.
3. Car wall finish: As selected by Architect from  all standard finishes.
4. Base and frieze:  Aluminum.
5. Car front finish:  Brushed stainless steel.
6. Car door finish:  Brushed stainless steel.
7. Ceiling:  Canopy ceiling, finished in #4 Stainless Steel With Down Lit Led Lighting. Provide

lighting consisting of four compact fluorescent energy saving lights located in two semi-
oval lateral cutouts located on the center-sides of the cab ceiling, Lexan lens cover.

8. Handrail: 1 3/8" Round And Curved Painted Aluminum. Locate on Rear Wall.
9. Flooring:  By others. Not to exceed 3/8” finished depth.
10. Ventilation:  Provide one-speed fan in canopy.
11. Emergency Car Lighting:  Provide an emergency power unit employing a 12 volt sealed

rechargeable battery and static circuits to illuminate the elevator car and provide current to
the alarm bell in the event of building power failure.

12. Emergency Siren:  Provide siren mounted on top of the car that is activated when the
Alarm button in the car operating panel is engaged.

13. Emergency Exit Switch:  Provide an electrical contact to open the safety circuit when the
emergency car top exit is opened.  When the exit door is opened, the top exit switch shall
signal the control and the car will be unable to move.

14. Emergency Exit Lock:  Provide an emergency exit lock where required by local code.
15. Emergency Exit Guard:  Provide emergency exit guard on top of car when required for

hoistway wall to platform clearance exceeds 12” or for multiple cars in hoistway.

1.19 DOOR OPERATOR AND REOPENING DEVICES

A. Door Operator:  Provide a closed loop VVVF high performance door operator with frequency-
controlled drive for fast and reliable operation to open and close the car and hoistway doors
simultaneously.

B. In case of interruption or failure of electric power, the doors can be readily opened by hand
from within the car, in accordance with applicable code. Provide emergency devices and keys
for opening doors from the landing as required by local code.

C. Doors shall open automatically when the car has arrived at or is leveling at the respective
landings.  Doors shall close after a predetermined time interval or immediately upon pressing of
a car button. Provide door open button in the car operating panel.  Momentary pressing of this
button shall reopen the doors and reset the time interval.

D. Provide door hangers and tracks for each car and hoistway door.  Contour tracks to match the
hanger sheaves.  Design hangers for power operation with provisions for vertical and lateral
adjustment.  Hanger sheaves shall have polyurethane tires and pre-lubricated sealed for life
bearings.

E. Electronic Door Safety Device:  Equip car doors with concealed transmitter and receiver
infrared beam devices to detect presence of object in process of passing through hoistway
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entrance and car doorway (light curtain device).
1. Use multi-beam scanning without moving parts to detect obstructions in door opening.
2. Detector Device:  Prevent doors from closing, or if they have already started closing,

cause doors to reopen and remain open while object is within detection zone.
3. Horizontal Beams:  Minimum of 33 infra red beams to fill doorway from ground level to a

height of 6 feet.

1.20 EQUIPMENT:  SIGNAL DEVICES AND FIXTURES

A. Car Operating Panel:  Provide a car operating panel with all push buttons, key switches and
message indicators for elevator operation.
1. Full height car operating panel shall be surface mounted on front return.
2. Comply with handicap requirements.
3. Push Buttons:  Mechanical, illuminating using long-lasting LEDs for each floor served.
4. Emergency Buttons:  Provide in accordance with code. Emergency alarm button, door

open and door close buttons.

B. Features of the Car Operating Panel Shall Include:
1. Audible chime to signal that the car is either stopping at or passing a floor served by the

elevator.
2. Raised markings and Braille provided to the left-hand side of each push button.
3. Car Lantern:  Provide LED illuminated car lantern with direction arrows to comply with

local code when hall lanterns are not provided.
4. Door open and close push buttons.
5. Firefighter’s hat and Phase 2 Key-switch
6. Inspection key-switch.
7. Key-switch for optional Independent Service Operation
8. Illuminated alarm button with raised marking.
9. Elevator Data Plate marked with elevator capacity and car number.
10. Help Button:  Activation of help button will initiate two-way communication between car

and a location inside the building, switching over to alternate location if call is unanswered,
where personnel are available to take the appropriate action. Visual indicators are
provided for call initiation and call acknowledgement.

C. Hall Fixtures:  Provide hall fixtures with necessary push buttons and key switches for elevator
operation.
1. Push buttons:  Metallic tactile push buttons, up button and down button at intermediate

floors, single button at each terminal floor.
2. Height:  Comply with handicap requirements.
3. Illumination:  Illuminating using long-lasting low power LEDs.

D. Hall Lanterns and Position Indicators.
1. LED illuminated direction arrows with audible and visible call acknowledgement.

E. Hoistway access switches:  Provide key-switch at top and/or bottom floor in entrance jamb as
required by local code.

F. Firefighter’s Phase 1 Service:  Key switch in brushed stainless steel cover plate.

G. Fixture Cover Plates:  For push buttons, hall lanterns and position indicators, resistant white
back-printed glass, no screws required for mounting. Provide stainless steel cover plates for
Firefighter's Phase I switch and hoistway access switches, with tamper resistant screws in
same finish.

H. Mounting:  Mount hall fixtures in entrance frames.

1.21 EXECUTION

1.22 EXAMINATION

A. Examine hoistways, hoistway openings, and pits before starting elevator installation.

B. Verify hoistway, pit, overhead, and openings are of correct size, within tolerances, and are
ready for work of this section.
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C. Verify walls are plumb where openings occur and ready for entrance sill installation.  Traditional
sill angle or concrete sill support shall not be required.

D. Verify hoistway is clear and plumb, with variations not to exceed -0 to +1 inch at any point.
 Verify projections greater than 4” must be beveled not less than 75 degrees from horizontal.
No negative tolerance is permitted for minimum hoistway dimensions.

E. Verify minimum 2-hour fire-resistance rating of hatch walls.

F. Notify Architect in writing of dimensional discrepancies or other conditions detrimental to proper
installation or performance of elevators.

G. Do not proceed with elevator installation until unsatisfactory conditions have been corrected in
a manner acceptable to manufacturer/installer.

1.23 INSTALLATION

A. Install elevators in accordance with manufacturer/installer’s instructions and ANSI/ASME A17.1.

B. Set entrances in vertical alignment with car openings, and aligned with plumb hoistway lines.

1.24 FIELD QUALITY CONTROL

A. Perform tests of elevator as required by ANSI/ASME A17.1 and governing codes.

1.25 ADJUSTING

A. Adjust elevators for proper operation in accordance with manufacturer/installer’s instructions.

B. Adjust elevators for smooth acceleration and deceleration of car so not to cause passenger
discomfort.

C. Adjust doors to prevent opening of doors at landing on corridor side, unless car is at rest at that
landing, or is in leveling zone and stopping at that landing.

D. Adjust automatic floor leveling feature at each floor to within 1/4 inch of landing.

E. Repair minor damages to finish in accordance with manufacturer/installer’s instructions and as
approved by Architect.

F. Remove and replace damaged components that cannot be successfully repaired as determined
by Architect.

1.26 CLEANING

A. Clean elevators promptly after installation in accordance with manufacturer/installer’s
instructions.

B. Do not use harsh cleaning materials or methods that could damage finish.

1.27 PROTECTION

A. Protect installed elevators from damage during construction in accordance with the negotiated
temporary use agreement between Owner and manufacturer’s installer.

END OF SECTION
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SECTION 14 5600
LAUNDRY CHUTES AND DOORS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 General Requirements, apply to work of this section.

1.02 DESCRIPTION OF WORK:

A. Extent and location of each chute door is indicated on the drawings and by provisions of this
Section.

B. Types of chute required include the following:

LAUNDRY CHUTE.

2.01 REFERENCE STANDARDS:

A. NFPA 82: “Standard on Incinerators and Waste and Linen Handling Systems and Equipment”
has not been adopted by the municipality where the building is located. However, the local
authority having jurisdiction may require linen chute to be vented to exterior at top.  A 2-hour
horizontal assembly at top of shaft (below roof deck) is shown on drawings. If required, provide
termination cap, flashing, etc. (but only if deemed necessary by authority having jurisdiction)

2.02 SUBMITTALS:

A. Product Data:  Submit manufacturer's product specifications, standard details, installation
instructions and general recommendations for total pre-engineered chute system.  Mark-up
data sheets to indicate actual selections for sizes and other details of installation.

PART 2 - PRODUCTS

3.01 ACCEPTABLE MANUFACTURERS:

A. Manufacturer:  Subject to compliance with listed requirements (including intake door handle
style), provide products of the following:
1. Chutes International, see basis of design.
2. Substitutions: See Section01 6000-Product Requirements .

3.02 MATERIALS AND FABRICATION:

A. Chute Metal:  16 GA aluminized steel.

B. Chute Diameter: 24 inch

C. Chute Intake Door/Frame Units:
1. Chute Intake Door/Frame Units: Provide self-closing units at each landing and at heights

above floor as indicated. Use manufacturer's recommended heights if not otherwise
shown. Provide manufacturer standard 21 inch x 21 inch door size. Equip doors with fixed
handle with latch release. T-Handle type is not allowed. Door must have a low profile pull
with thumb turn latch.  Style of door latch must meet the style on the attached drawing in
order to be considered meeting the specifications.  Provide a cut sheet of the door and
door handle assembly for approval. Provide manufacturer's standard stainless steel door
units, AISI Type 302/304 with standard satin finish or No. 3 directional polish. Doors to be
side hinged.

2. UL Labeled Door Units:  Provide UL "B" labeled door units (1.5 hour with 30-min temp.
rise of 250 deg.F, 139 deg.C), complete with closers; comply with NFPA 82 for rubbish
chute doors.

D. Chute Accessories:
1. General:  Provide Manufacturer's/Fabricator's standard chute accessories as indicated

and as required for a complete chute assembly and installation.

E. Fire Sprinklers (FrSpk):  Equip chute with sprinkler heads in accordance with NFPA Standard
No. 13, ready for piping connection (as work of another specification section).  Provide access
for maintenance of heads.  Except as otherwise indicated or required by governing regulations,



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 14 5600 - 2
LAUNDRY CHUTES AND

DOORS

provide ½" I.P.S. heads, one located in chute above highest intake door, and one located at
intake door on alternate floors.

PART 3 - EXECUTION

4.01 INSTALLATION:

A. General:  Comply with chute Manufacturer's/Fabricator's instructions and recommendations;
and comply with applicable recommendations and details of "Architectural Sheet Metal Manual"
by SMACNA.  Assemble components with tight, nonleaking joints; and securely to supporting
structure with sufficient anchorages to withstand impacts from uses, and wind loading stresses
on vent units.  Provide for thermal expansion movement of chute sections.  Except as otherwise
indicated, install chutes plumb, without offsets or obstructions, for free fall of materials within
chutes.  Install chute systems complete with doors, and with safety, sanitizing and fire-resistive
components and accessories.

B. Linen chute discharge doors must be top-hinged with fusible link release and fire/smoke seals,
and when closed, must be at least 6' aff

C. Intake and Discharge Doors:  Install doors at heights and locations indicated.  Provide
anchorages, wall/chute interfaces, self-closing operation, self-latching and similar features of
installation to comply with labeling and fire-resistive requirements for fire-resistive door
construction.  Interface door units with thread sections of chutes in a manner which will ensure
safe, snag-proof, sanitary depositing of materials in chutes by users.

4.02 TESTING, ADJUSTING, CLEANING:

A. Test operate components of chute system upon completion of installation; demonstrate use
and safety features to Owner's personnel.  Operate doors, locks and interlock system to
demonstrate that hardware is adjusted.  Where possible, complete test operations prior to
installation of shaft enclosure walls and ceilings (if any).

B. Cleaning:  Following completion of enclosure walls and ceilings, clean exposed surfaces of
finished metal components of chute system.  Remove foreign substances and repair
imperfections in finishes, but do not remove UL labels.

END OF SECTION
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SECTION 31 2113
RADON MITIGATION

PART 1  GENERAL

1.01 SUMMARY

A. Provide all work necessary to reduce and maintain radon concentration levels below 4.0
PicoCuries per liter (pCi/L) in various buildings specified herein.  Perform pre-mitigation
diagnostic testing and analysis, provide mitigation system design and installation, and perform
post-mitigation testing and monitoring for radon.

1.02 REFERENCES

A. The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to within the text by the basic designation only.
1. ACI INTERNATIONAL (ACI)

a. ACI 301(2005; Errata 2008) Specifications for Structural Concrete
2. AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

a. AMCA 210(2007) Laboratory Methods of Testing Fans for Aerodynamic Performance
Rating

3. ASTM INTERNATIONAL (ASTM)
a. ASTM B 209(2007) Standard Specification for Aluminum and Aluminum-Alloy Sheet

and Plate
b. ASTM B 209M(2007) Standard Specification for Aluminum and Aluminum-Alloy

Sheet and Plate (Metric)
c. ASTM C 1002(2007) Standard Specification for Steel Self-Piercing Tapping Screws

for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs
or Steel Studs

d. ASTM C 1047(2010) Standard Specification for Accessories for Gypsum Wallboard
and Gypsum Veneer Base

e. ASTM C 36/C 36M(2003e1) Gypsum Wallboard
f. ASTM C 475/C 475M(2002; R 2007) Joint Compound and Joint Tape for Finishing

Gypsum Board
g. ASTM C 514(2004; R 2009e1) Standard Specification for Nails for the Application of

Gypsum Board
h. ASTM C 645(2009a) Nonstructural Steel Framing Members
i. ASTM C 834(2010) Latex Sealants
j. ASTM C 840(2008) Application and Finishing of Gypsum Board
k. ASTM C 920(2010) Standard Specification for Elastomeric Joint Sealants
l. ASTM D 2665(2009) Standard Specification for Poly(Vinyl  Chloride) (PVC) Plastic

Drain, Waste, and Vent  Pipe and Fittings
4. GYPSUM ASSOCIATION (GA)

a. GA 216(2010) Application and Finishing of Gypsum Panel Products
5. INTERNATIONAL CODE COUNCIL (ICC)

a. ICC IMC(2009) International Mechanical Code
b. ICC UMC(1997; Errata 2 & 3 1997) Uniform Mechanical  Code

6. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
a. NEMA MG 1(2009) Motors and Generators

7. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
a. NFPA 70(2011) National Electrical Code

8. NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)
a. NELMA Grading Rules(2006) Standard Grading Rules for Northeastern  Lumber

9. SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)
a. SMACNA 1378(1995) Thermoplastic Duct (PVC) Construction Manual, 2nd Edition

10. SOUTHERN PINE INSPECTION BUREAU (SPIB)
a. SPIB 1003(2002) Standard Grading Rules for Southern Pine Lumber
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11. U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
a. EPA 402-R-92-004(1992) Indoor Radon and Radon Decay Product Measurement

Device Protocols
b. EPA 402-R-92-014(1993) Radon Measurement in Schools
c. EPA 402-R-93-003(1993) Protocols for Radon and Radon Decay Product

Measurements in Homes
d. EPA 402-R-93-078(1993; R 1994) Radon Mitigation Standards
e. EPA 625-R-92-016(1993; Am 1994) Radon Prevention in Design and Construction of

Schools and Other Large Buildings
f. EPA 625-R-93-011(1993) Radon Reduction Technique for Existing Detached

Houses:  Technical Guidance for Active  Soil Depressurization Systems
12. U.S. GENERAL SERVICES ADMINISTRATION (GSA)

a. CID A-A-2246(Rev B) paint, Latex
b. FS TT-P-650(Rev D) Primer Coating, Latex Base, Interior, White (for Gypsum

Wallboard, or Plaster)
13. WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

a. WCLIB 17(2000) Standard Grading Rules
14. WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

a. WWPA G-5(1998) Western Lumber Grading Rules

1.03 DEFINITIONS

A. Design

B. Design Drawings
1. Documentation showing in graphic and quantitative form the extent, design, arrangement,

location, relationships, and dimensions of the construction to be provided by the
Contractor.

C. Designer
1. USEPA RCP listed mitigation contractor associated with the Contractor who is responsible

for the design and has the qualifications and experience specified.

D. Contract Documents
1. Documents furnished to prospective bidders/proposers containing information and

specifying criteria and project requirements for diagnostic testing, design, construction and
monitoring of multiple radon mitigation systems.  The documents include this specification
and the drawings listed in and accompanying this specification.

E. Long Term Radon Detectors
1. Alpha track, electretion chamber, or approved equivalent.  Devices capable of sensing

and recording the presences of radon during a time period of 91 days to 12 months which
when analyzed provide a numeric value, measured in pCi/L, for radon concentrations
during the time exposed.

F. Short Term Radon Detectors
1. Charcoal, electretion chamber, or approved equivalent.  Devices capable of sensing and

recording the presences of radon during a time period of 48 hours to 90 days which when
analyzed provide a numeric value, measured in pCi/L, for radon concentrations during the
time exposed.

G. Suction Hole
1. Location at which vacuum is created for sub-slab communication testing.

H. Suction Point
1. Vertical standpipe penetrating into the soil gas environment containing radon and serving

as the conduit to exhaust radon gas to the atmosphere.

I. Test Hole
1. Location at which pressure readings are taken during sub-slab communication testing.

 Readings are used to evaluate potential effectiveness of a sub-slab depressurization
system.
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1.04 SYSTEM DESCRIPTION AND REQUIREMENTS

A. Performance Requirements
1. Radon mitigation systems shall reduce and maintain radon concentration levels below 4.0

pCi/L in various buildings specified herein.  Test, design and construct radon mitigation
systems in accordance with EPA 402-R-93-078, EPA 402-R-93-003, and EPA 402-
R-92-004 and as specified herein.  Additional guidance for testing, designing and
constructing radon mitigation systems is contained in EPA 625-R-92-016 and EPA 625-
R-93-011.

B. Criteria for  Diagnostic Testing and Suction Points
1. Test locations,  suction point locations, pipe sizes, number of fans and discharge points to

the building exterior, routing of  the radon mitigation systems piping, provision of
associated enclosures, and all other work necessary to achieve  the desired results
specified are the Contractor's responsibility and shall be based on the requirements and
 restrictions, if any, specified herein.

1.05 SUBMITTALS

A. Shop Drawings
1. Radon mitigation
2. Radon mitigation systems enclosures

B. Product Data
1. Radon mitigation systems components
2. Radon mitigation systems enclosure components
3. Radon diagnostic testing devices

C. Design Data
1. Radon mitigation systems design narrative

D. Test Reports
1. Pre-mitigation testing
2. Post mitigation testing

E. Certificates
1. Contractor qualifications
2. Contractor experience
3. Worker protection plan

F. Manufacturer's Instructions
1. Radon mitigation systems components
2. Radon mitigation systems enclosure components

G. Operation and Maintenance Data
1. Radon Mitigation Systems, Data Package 2

H. Closeout Submittals
1. Radon Detector Location Log
2. Testing laboratory certification
3. Proof of current calibration for testing devices

1.06 DESIGN REQUIREMENTS

A. Prepare designs in accordance with the requirements of EPA 402-R-93-078 except that when
the contract specification requirements are more stringent, the contract specification shall take
precedence.  The Contractor shall:
1. Prepare design drawings and assemble and provide product data for construction of

multiple  radon mitigation systems;
2. Prepare design narrative supporting the design shown;
3. Coordinate all elements of the design to ensure there are no conflicts;
4. For each building, present information 100 percent complete in a single submission and in

sufficient detail to permit a complete review by the Architect.  The Architect's review is to
check the design for conformance with the requirements contained in the contract



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 31 2113 - 4 RADON MITIGATION

documents.   Design review shall not be construed as a waiver from performing
requirements contained in the contract which may have been omitted from the Contractor
prepared design documents.

5. Provide three copies of the complete design documents.

B. Design Drawing Requirements
1. Prepare, organize, and present drawings in the format considered standard industry

practice for radon mitigation work and as described herein.   Provide drawings complete,
accurate and explicit enough to show compliance with the contract requirements and to
permit construction.  Drawings illustrating systems proposed to meet the requirements of
the contract specification shall reflect proper detailing for each system to assure
appropriate use, proper fit, compatibility of components and coordination with the design
narrative and the contract specification.   Coordinate drawings to ensure there are no
conflicts between design disciplines and between drawings and the contract specification.
 Each Contractor prepared drawing shall bear the certification number and signature of the
RCP listed individual responsible for the work portrayed on that drawing and proposed to
meet the contract requirements.
a. Radon Mitigation Systems(Format and Content)

1) On copies of the building floor plans, locate and identify each diagnostic test
performed using alpha numeric designations.  Prepare a separate drawing for
each type of diagnostic test performed in each building.  Provide grab sample
(GS) data.  Provide sub-slab communication (SSC) test data on.  Provide short
term detector (STD) data on copies of the "Device Placement Log" contained in
EPA 402-R-92-014.

2) On copies of the building floor plans, show suction point(s) and routing of the
radon mitigation system(s) piping to the building exterior.  Indicate pipe size,
length of piping in the network, number and nature of flow obstructions, such as
fittings, and fan characteristics for each system. Supplement the floor plan
information with additional drawings keyed to each floor plan location showing
riser diagrams, utility connections and routing, component installations,
elevations, sections and details of the radon mitigation system(s).  Also, provide
construction and installation details such as supporting systems, attachment
methods and surface penetration and sealing methods.

3) Drawings shall not be smaller than A4 - 8 1/2 by 11 inch.
b. Radon Mitigation Systems Enclosures(Format and Content)

1) Prepare drawings not smaller than A4 - 8 1/2 by 11 inch portraying the proposed
method for enclosing each radon mitigation system in occupied spaces.  All
spaces shall be considered to be occupied spaces except for mechanical and
electrical rooms, warehouses, storerooms, janitor closets, crawl spaces, and
attic spaces.  Enclosures are not required for portions of systems installed
above suspended acoustical ceilings.

2) Drawings shall indicate methods and materials to be used in constructing the
enclosures and accesses for all operating components.  Drawings showing
typical enclosures and installations are acceptable (i.e. corner installation, mid-
wall installation, etc.).

C. Design Narrative
1. Format

a. The design narrative shall include a cover page indicating the project title, location,
construction contract number and preparer, a table of contents and tabbed or colored
page separations for quick reference.   Submit design narrative prepared on A4 - 8
1/2 by 11 inch white paper.  The design narrative shall be bound in one volume.

2. Content
a. The design narrative shall include a basis of design and calculations. Specific

requirements relative to the technical content to be provided are specified in this
specification section.  The design narrative shall be a presentation of facts to
demonstrate that the project requirements are fully understood and that the design is
based on sound engineering.  The design narrative shall include and address the



City Submission
April 17, 2024

22023/Home2 Suites by Hilton 31 2113 - 5 RADON MITIGATION

following:
1) Executive summary.
2) Scope of work.
3) Building description.
4) Diagnostic testing performed and results of the testing (include Attachments C

and D and the Device Placement Logs for the short-term detectors).
5) Diagnostic test devices and equipment used.
6) Locations where readings were recorded (include floor plans).
7) Suspected or confirmed entry points of radon into the buildings (narrative or

show on floor plans).
8) Potential problems which may be caused by active (fan-powered) radon

mitigation systems, if any.
9) Conclusions and recommendations.
10) Radon mitigation method chosen to reduce radon concentrations levels below

4.0 pCi/L and reasons for choosing the method.
11) Data and calculations to verify negative pressure exists throughout the soil gas

environment containing radon sufficient to exhaust the soil gas to the
atmosphere under all weather and building operating conditions.

12) Statement of compliance with applicable laws, ordinances, criteria, rules, and
regulations of Federal, State, regional and local authorities regarding radon
mitigation.

13) Appendices (to include design drawings, forms and logs, laboratory analysis
sheets, etc.).

D. Design Review and Approval
1. The design will be reviewed by the Architect prior to start of construction.  The Architect’s

review is to check the design for conformance with the contract requirements.  Design
review does not relieve the Contractor of the responsibility of meeting the requirements of
the contract and providing radon mitigation systems which, while active, reduce and
maintain radon concentration levels below 4.0 pCi/L.  The design of the radon mitigation
systems and enclosures shall be approved prior to submission of construction submittals
for the materials to be used in the construction of the systems and enclosures.

1.07 RADON DETECTOR LOCATION LOG

A. Prepare and provide to the Owner a Radon Detector Location Log for each building detailing
the identity and location of each short-term radon detector.  Prepare the log using copies of the
"Device Placement Log" contained in EPA 402-R-92-014 and provide the appropriate
information as line items.  In addition to the log, on a copy of the building floor plans, locate and
identify each short-term detector.

1.08 WORKER HEALTH AND SAFETY

A. Provide in accordance with EPA 402-R-93-078.  Prepare a worker protection plan in
accordance with EPA 402-R-93-078.

1.09 QUALITY ASSURANCE

A. Contractor Qualifications and Experience
1. Within 15 days after award, submit written evidence or data demonstrating that the

Contractor and/or one or more subcontractors employed by the Contractor possess the
qualifications and experience specified below.

B. Contractor Qualifications
1. The person responsible for diagnostic testing, design, construction and on-site

supervision, as required by the specifications, shall have successfully completed the
requirements of and shall be maintaining a current listing in the USEPA RCP Program.
 Alternatively, in a State with legislation requiring mandatory credentialing for this work,
compliance with the State legislation is acceptable.  Evidence showing successful
completion of the requirements of the USEPA National RCP Program shall include copy of
current, valid USEPA RCP photo identification card or equivalent documentation issued by
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the State.
2. Contractor Experience

a. Submit written evidence demonstrating that the Contractor has successfully designed
and installed at least two radon mitigation systems of the same or similar to the type
required herein.  Experience proof shall include but not be limited to:
1) The contract name and number, completion dates of the project and the total

cost of the project;
2) The names, telephone numbers and fax number of the facility or installation for

whom the radon mitigation system design, construction and/or testing were
performed;

3) The name, telephone number and fax number of a supervisory level point of
contact at each facility or installation who has knowledge of the Contractor's
performance.

C. Testing Laboratory
1. Submit testing laboratory certification as proof that the testing laboratory performing radon

detector analysis has successfully completed the requirements of the USEPA Radon
Measurement Proficiency (RMP) Program and is qualified and authorized to perform such
analysis.  Alternatively, in a State with legislation requiring mandatory credentialing for this
work, compliance with the State legislation is acceptable.

D. Diagnostic Testing Equipment
1. Submit proof of current calibration for testing devices used in performing diagnostic

testing.

E. On-Site Supervision
1. No work at the site will be permitted without the presence of a person possessing the

qualifications specified elsewhere in this section, namely USEPA RCP listing or the State
equivalent, where applicable.

1.10 DELIVERY, STORAGE AND HANDLING

A. Delivery of Products
1. Deliver materials to the site in an undamaged condition.  Deliver proprietary items in

manufacture's original unopened and undamaged containers of packages with
manufacture's name and brand and other pertinent data such as specification number,
type, and class, date of manufacture.  Schedule deliveries of materials to coincide with
scheduled installation.

B. Storage and Handling
1. Carefully store materials off the ground to provide proper ventilation, drainage and

protection against weather and dampness.  Protect materials from marring, staining, rust,
damage and overload and from contaminants such as grease, oil and dirt.  Store materials
at temperatures recommended by the manufacturer.  Handle material to avoid damage
such as chipping and breaking.  Replace damaged material.

PART 2  PRODUCTS

2.01 RADON MITIGATION SYSTEMS

A. System Performance
1. Radon mitigation systems shall reduce and maintain radon concentration levels below 4.0

pCi/L after activation of the mitigation systems.
a. System Piping

1) Route radon mitigation systems piping so as not to interfere with the daily
operations and functions of the building occupants.  Keep visibility of the
systems to a minimum.  Enclose each radon mitigation system in occupied
spaces, however, all operating components shall be accessible for maintenance
and repair.  All spaces shall be considered to be occupied spaces except for
mechanical and electrical rooms, warehouses, storerooms, janitor closets, crawl
spaces, and attic spaces.  Enclosures are not required for portions of systems
installed above suspended acoustical ceilings.
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b. System Outlet Location
1) Mitigation system discharge points shall be as specified in EPA 402-R-93-078.

 Prevent foreign objects from entering the outlet.  Maintain water tight seal
through all penetrations to the building exterior.

c. System Failure Warning Monitor
1) Provide a means to detect and announce each radon mitigation system failure.

 System failure is defined as:
(a) System blockage: foreign debris.
(b) Mechanical failure: fan or other mechanical failure.
(c) System leakage: pipe breakage or crack.

2) Provide an audio or visual annunciator device to indicate system failure and
locate the annunciator device in an occupied space.  Conform to the
requirements of EPA 402-R-93-078.

d. Air Cleaners
1) Air cleaners shall NOT be used as a radon reduction method.

e. Ventilation Devices
1) Devices which reduce radon solely by increasing ventilation to the occupied

space shall NOT be used.
f. Back Drafting

1) Radon mitigation system shall NOT cause back drafting of building chimneys.

B. Radon Mitigation Systems Components
1. Mechanical and electrical materials, fabrication, construction and installation shall conform

to the following industry standards:
a. Poly(vinyl chloride) (PVC) Piping:  ASTM D 2665, Schedule 40.
b. In-line Tubular Centrifugal Fans:  AMCA 210and UL listed.
c. Electrical Work:  NFPA 70, NEMA MG 1 and EPA 402-R-93-078, No. 12 AWG

minimum wire size, solid copper installed in EMT or surface metal raceway.
d. Mechanical Work:  ICC IMC, ICC UMC, SMACNA 1378 and EPA 402-R-93-078.
e. Sealants:  ASTM C 920, polyurethane, Type S, Grade P for horizontal application,

Grade NS for vertical application, Class 25, Use T.
f. Crawl space soil-gas retarder membrane shall be minimum 40 mils thick.

2.02 RADON MITIGATION SYSTEMS ENCLOSURES

A. Radon mitigation systems enclosure components, materials, fabrication, construction and
installation for concrete, wood studs and furring, metal studs and furring, gypsum wallboard,
sealants and painting shall conform to the requirements specified in the respective specification
sections addressing this work contained in the project specification.

PART 3  EXECUTION

3.01 RADON TESTING

A. Perform radon testing in accordance with EPA 402-R-93-003 and EPA 402-R-92-004.  The
Contractor shall arrange that all laboratory test results are sent from the testing laboratory
directly to the Owner with one copy to the Contractor.

B. Site investigation data and results obtained from diagnostic testing shall be used to design the
radon mitigation systems.

C. Each sub-slab communication test shall include a suction hole and at least four test holes.  Use
non-shrink grout to repair all holes resulting from diagnostic testing and restore floor and wall
finishes to match existing adjacent surfaces.

3.02 DESIGN RADON MITIGATION SYSTEMS AND SYSTEMS ENCLOSURES

A. Design radon mitigation systems as required to achieve radon detection test results below 4.0
pCi/L based on radon diagnostic test results, EPA 402-R-93-078 and the information provided
herein.  Design the systems enclosures to accommodate the radon mitigation systems
configurations and the adjacent or surrounding walls, partitions, ceilings and roof construction.
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3.03 RADON MITIGATION SYSTEMS INSTALLATION

A. Installation
1. Provide radon mitigation systems as indicated in the approved design drawings, as

specified in EPA 402-R-93-078 and as required by the specifications and standards
referenced herein for the respective materials using workmen skilled in the trades
involved.  Install piping plumb and parallel to existing walls, partitions and ceilings as
appropriate, slope horizontal runs to drain, and secure in place in a rigid and substantial
manner.

2. Seal new and existing floor slab penetrations in accordance with EPA 402-R-93-078 and
as specified herein.  Prevent entry of soil gas into the building and exhausting of
conditioned air via the radon mitigation system. Seal cracks and openings around floor
slab penetrations with polyurethane sealant.  Provide backer rod or comparable filler
material as required.  Insure that all penetrations to the building exterior are weathertight.

3. Lay work out in advance.  Exercise care where cutting, channeling, chasing or drilling
floors, walls, partitions, ceilings or other surfaces as necessary for proper installation,
support or anchorage.  Patch and repair damage to buildings, piping and equipment using
workmen skilled in the trades involved.

4. As part of the site investigation, the Contractor shall identify furniture, carpeting or other
portable materials and equipment which must be relocated to provide for the installation of
the radon mitigation systems, if any.  The Owner will work with the Contractor to
coordinate relocations.

5. Coordinate all work with the Owner.

B. Supervision
1. Installation of the radon mitigation systems shall be supervised by the RCP listed

individual responsible for the design of the systems.

C. Electrical Work
1. NFPA 70 and EPA 402-R-93-078, No. 12 AWG minimum wire size, solid copper installed

in EMT or surface metal raceway.   A source of electric power should be available within
50 feet of each fan installation.

D. Mechanical Work
1. ICC IMC, ICC UMC, SMACNA 1378 and EPA 402-R-93-078.

E. System Identification
1. Label all components of the radon mitigation systems including, but not limited to, piping

(every ten feet), enclosures, fans, electrical conduit (every ten feet) and circuit breakers.
  Labels shall read:
a. Radon Reduction System.  Do Not Turn Off.

3.04 RADON MITIGATION SYSTEM ENCLOSURES INSTALLATION

A. Provide enclosures as indicated in the approved design drawings and as required by the
specifications and standards referenced herein for the respective materials using workmen
skilled in the trades involved.  Install enclosures plumb, level and parallel to existing walls,
partitions and ceilings as appropriate, and secure in place in a rigid and substantial manner.

3.05 FIELD QUALITY CONTROL

A. Radon Mitigation System Inspection
1. Each system shall be inspected and approved in writing by the RCP listed individual

responsible for the design of the system.  Verify the presence of fire stops.  Deficiencies
shall be corrected by the Contractor at no additional cost to the Owner.

B. Post Mitigation Testing and Monitoring
1. Perform post mitigation radon testing in the buildings as specified in EPA 402-R-93-078

and herein.
a. Short Term

1) Test each radon mitigation system for effectiveness no sooner than 24 hours nor
later than 15 days after activation of the radon mitigation system.  Provide short
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term radon detectors (charcoal, electret ion chamber or approved equivalent) at
the rate of one detector per 2,000 square feet but not less than one detector per
enclosed space, except for closets.  On copies of the building floor plans, locate
and identify each short-term detector and provide short term detector data on
copies of the "Device Placement Log" contained in EPA 402-R-92-014.

2) At the end of the testing period, the Contractor shall collect the detectors and
send the detectors to the testing laboratory for analysis. Provide radon test
results of the effectiveness of the mitigation systems not later than 30 days after
collecting the detectors.  Radon test results shall be sent from the testing
laboratory directly to the Owner with one copy to the Contractor.  Complete the
line item information on the "Device Placement Log."

3) Radon test results above 4.0 pCi/L shall require system redesign and installation
modifications as necessary to achieve radon test results below 4.0 pCi/L.
 Submit design modifications to the Government for review and approval.  After
approval of the design modifications, provide installation modifications to the
radon mitigation system and retest for effectiveness.  Repeat this short-term test
procedure until test results below 4.0 pCi/L are achieved.

4) System modifications (as-built systems installations) shall be reflected in the
Contractor's design documents (drawings and design narrative).

END OF SECTION 312113
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SECTION 31 3116
TERMITE CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Chemical soil treatment.

B. Site-applied termiticide for wood, steel, and concrete.

1.02 SUBMITTALS

A. Product Data:  Submit manufacturers' data on manufactured products showing compliance with
specified requirements.

B. Manufacturer's Instructions:  Indicate caution requirement.

C. Warranty:  Submit warranty and ensure that forms have been completed in Owner's name.

1.03 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing this type of work and:
1. Licensed in the State in which the Project is located.

PART 2  PRODUCTS

2.01 CHEMICAL SOIL TREATMENT

A. Toxicant Chemical:  EPA Title 7, United States Code, 136 through 136y approved; synthetically
color dyed to permit visual identification of treated soil.

B. Diluent:  Recommended by toxicant manufacturer.

C.  Mixes:  Mix toxicant to manufacturer's instructions.

2.02 SITE-APPLIED TERMITICIDE

A. Site Applied Termiticide for Wood, Steel and Concrete:  Borate mineral salt based, spray
applied termiticide formulated for use on wood, steel, concrete and other building materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that soil surfaces are unfrozen, sufficiently dry to absorb toxicant, and ready to receive
treatment.

B. Verify final grading is complete.

3.02 APPLICATION - CHEMICAL TREATMENT

A. Comply with requirements of U.S. EPA and applicable state and local codes.

B. Spray apply toxicant in accordance with manufacturer's instructions.

C. Apply toxicant at following locations:
1. Under Slabs-on-Grade.
2. At Both Sides of Foundation Surface.

D. Under slabs, apply toxicant immediately prior to installation of vapor barrier.

E. At foundation walls, apply toxicant immediately prior to finish grading work outside foundations.

F. Apply extra treatment to structure penetration surfaces such as pipe or ducts, and soil
penetrations such as grounding rods or posts.

G. Re-treat disturbed treated soil with same toxicant as original treatment.

H. If inspection or testing identifies the presence of termites, re-treat soil and re-test.

3.03 INSTALLATION - SITE-APPLIED TERMITICIDE

A. Comply with manufacturer's written instructions.

3.04 PROTECTION

A. Do not permit soil grading over treated work.
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B. Protect sheet materials from damage after completed installation.  Repair damage with
manufacturer's recommended products and according to the manufacturer's written
instructions.

END OF SECTION
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	08 7100 - Door Hardware
	PART 1 -  GENERAL
	1.1 CONDITIONS
	A. Conditions of the contract (General and Supplementary Conditions) and Division One General Requirements, govern the work of this section.
	B. This section includes all material, and related service necessary to furnish all finish hardware indicated on the drawings, or specified herein.
	C. Furnish UL listed hardware for all labeled and 20 min. openings in conformance with the requirements for the class of opening scheduled. Underwriters' requirements shall have precedence over specification where conflicts exist.
	D. All work shall be in accordance with all applicable state and local building codes.  Code requirements shall have precedence over this specification where conflicts exist.

	1.2 WORK INCLUDED
	A. This section includes the following:
	B. Where items of hardware are not definitely or correctly specified and is required for the intended service, such omission, error or other discrepancy should be directed to the Architect prior to the bid date for clarification by addendum. Otherwise furnish such items in the type and quantity established by this specification for the appropriate service intended.

	1.3 RELATED WORK IN OTHER SECTIONS
	A. This section includes coordination with related work in the following sections:

	1.4 REFERENCES
	A. Publications of agencies and organizations listed below form a part of this specification section to the extent referenced.

	1.5 SUBMITTALS
	A. Within ten days after award of contract, submit detailed hardware schedule in quantities as required by Division 1 - General Conditions.
	B. Schedule format shall be consistent with recommendations for a vertical format as set forth in the Door & Hardware Institute's (DHI) publication "Sequence and Format for the Hardware Schedule".  Hardware sets shall be consolidated to group multiple door openings which share similar hardware requirements.  Schedule shall include the following information:
	C. When universal type door closers are to be provided, the schedule shall indicate the application method to be used for installation at each door: (regular arm, parallel arm, or top jamb).
	D. The schedule will be prepared under the direct supervision of a certified Architectural Hardware Consultant (AHC) employed by the hardware distributor. The hardware schedule shall be signed and embossed with the DHI certification seal of the supervising AHC. The supervising AHC shall attend any meetings related to the project when requested by the architect.
	E. Check the specified hardware for suitability and adaptability to the details and surrounding conditions.
	F. Review drawings from related trades as required to verify compatibility with specified hardware.  Indicate unsuitable or in compatible items, and proposed substitutions in the hardware schedule.
	G. Provide documentation for all hardware to be furnished on labeled fire doors indicating compliance with positive pressure fire testing UL 10C.
	H. Furnish manufacturers' catalog data for each item of hardware in quantities as required by Division 1 - General Conditions.
	I. Submit a sample of each type of hardware requested by the architect. Samples shall be of the same finish, style, and function as specified herein.  Tag each sample with its permanent location so that it may be used in the final work.
	J. Furnish with first submittal, a list of required lead times for all hardware items.
	K. After final approved schedule is returned, transmit corrected copies for distribution and field use in quantities as required by Division 1 - General Conditions.
	L. Furnish approved hardware schedules, template lists, and pertinent templates as requested by related trades.
	M. Furnish necessary diagrams, schematics, voltage and amperage requirements for all electro-mechanical devices or systems as required by related trades.  Wiring diagrams shall be opening specific and include both a riser diagram and point to point diagram showing all wiring terminations.
	N. After receipt of approved hardware schedule, Hardware supplier shall initiate a meeting including the owner's representative to determine keying requirements.  Upon completion of the initial key meeting, hardware supplier shall prepare a proposed key schedule with symbols and abbreviations as set forth in the door and hardware institute's publication "Keying Procedures, Systems, and Nomenclature".  Submit copies of owner approved key schedule for review and field use in quantities as required by Division 1 - General Conditions.  Wiring diagrams shall be included in final submittals transmitted for distribution and field use.

	1.6 QUALITY ASSURANCE
	A. Manufacturers and model numbers listed are to establish a standard of function and quality.  Similar items by approved manufacturers that are equal in design, function, and quality, may be considered for prior approval of the architect, provided the required data and physical samples are submitted for approval as set forth in Division One General Requirements.
	B. Where indicated in this specification, products shall be independently certified by ANSI for compliance with relevant ANSI/BHMA standards A156.1 - A156.36 – Standards for Hardware and Specialties.  All products shall meet or exceed certification requirements for the respective grade indicated within this specification.  Supplier shall provide evidence of certification when requested by the architect.
	C. Obtain each type of hardware (hinges, latch & locksets, exit devices, closers, etc.) from a single manufacturer, although several may be indicated as offering products complying with requirements.
	D. Electrical drawings and electrical specifications are based on the specific electrified hardware components specified in hardware sets.  When electronic hardware components other than those indicated in hardware sets are provided, the supplier shall be responsible for all costs incurred by the design team and their consultants to review, and revise electrical drawings and electrical specifications.  Supplier shall also be responsible for any additional costs associated with required changes in related equipment, materials, installation, or final hook up to insure the system will operate and function as indicated in the construction documents, including hardware set operational / functional descriptions.
	E. All hardware items shall be manufactured no earlier than 6 months prior to delivery to site.
	F. Hardware supplier shall be factory trained and certified by the manufacture to provide and support all computer managed locks and system components.
	G. Installation of hardware shall be installed or directly supervised and inspected by a skilled installer certified by the manufacturer of locksets, door closers, and exit devices used on the project, or with not less than 3 years’ experience in successful completion of projects similar in size and scope.
	H. Provide hardware for all labeled fire doors, which complies with positive pressure fire testing UL 10C.
	I. Comply with all applicable provisions of the standards referenced within section 1.4 of this specification.
	J. Hardware supplier shall participate when reasonably requested to meet with the contractor and or architect to inspect any claim for incorrect or non-functioning materials; following such inspection, the hardware supplier shall provide a written statement documenting the cause and proposed remedy of any unresolved items.

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Hardware supplier shall deliver hardware to the job site unless otherwise specified.
	B. All hardware shall be delivered in manufacturers' original cartons and shall be clearly marked with set and door number.
	C. Coordinate with contractor prior to hardware delivery and recommend secure storage and protection against loss and damage at job site.
	D. Contractor shall receive all hardware and provide secure and proper protection of all hardware items to avoid delays caused by lost or damaged hardware.  Contractor shall report shortages to the Architect and hardware supplier immediately after receipt of material at the job site.
	E. Coordinate with related trades under the direction of the contractor for delivery of hardware items necessary for factory installation.

	1.8 PRE-INSTALLATION MEETING
	A. Schedule a hardware pre-installation meeting on site to review and discuss the installation of continuous hinges, locksets, door closers, exit devices, overhead stops, and electromechanical door hardware.
	B. Meeting attendees shall be notified 7 days in advance and shall include: Architect, Contractor, Door Hardware Installers (including low voltage hardware), Manufacturers representatives for above hardware items, and any other effected subcontractors or suppliers.
	C. All attendees shall be prepared to distribute installation manuals, hardware schedules, templates, and physical hardware samples.

	1.9 WARRANTY
	A. All hardware items shall be warranted against defects in material and workmanship as set forth in Division One General Requirements.
	B. Repair, replace, or otherwise correct deficient materials and workmanship without additional cost to owner.


	PART 2 -  PRODUCTS
	2.1 FASTENERS
	A. All exposed fasteners shall be Phillips head or as otherwise specified, and shall match the finish of the adjacent hardware.  All fasteners ex-posed to the weather shall be non-ferrous or stainless steel. Furnish correct fasteners to accommodate surrounding conditions.
	B. Coordinate required reinforcements for doors and frames.  Seek approval of the architect prior to furnishing through-bolts.  Furnish through-bolts as required for materials not readily reinforced.

	2.2 BUTT HINGES
	A. Acceptable manufacturers and respective catalog numbers:
	B. Hinges shall be independently certified by ANSI for compliance with ANSI A156.1 (2006). Hinges shall meet or exceed the following ANSI grade requirements as indicated below:
	C. Unless otherwise specified, furnish the following hinge quantities for each door leaf.
	D. Unless otherwise specified, top and bottom hinges shall be located as specified in division 8 Section "Hollow Metal Doors and Frames".  Intermediate hinges shall be located equidistant from others.
	E. Unless otherwise specified, furnish hinge weight and type as follows:
	F. Unless otherwise specified, furnish hinges for exterior doors, fabricated from brass, bronze, or stainless steel.  Unless otherwise specified, hinges for interior doors may be fabricated from steel.
	G. Unless otherwise specified, furnish hinges in the following sizes:
	H. Furnish hinges with sufficient width to accommodate trim and allow for 180-degree swing.
	I. Unless otherwise specified, furnish hinges with flat button tips with non-rising pins at interior doors, non-removable loose pins (NRP) at exterior and out-swinging interior doors.
	J. Unless otherwise specified, furnish all hinges to template standards.

	2.3 CONTINUOUS GEARED HINGES
	A. Acceptable manufacturers and respective catalog numbers:
	A. Hinges shall be independently certified by ANSI for compliance with ANSI A156.26, Grade 1 (2012).
	B. Continuous hinges shall be geared type hinge providing full height door support up to 600 lbs.
	C. Hinge shall be non-handed with symmetrical template hole pattern and factory drilled.
	D. Hinge to be able to carry Warnock Hersey Int. or UL for fire rated doors and frames up to 90 minutes.
	E. Provide machine screws for doors which have been reinforced to accept machine screws.
	F. Note: Fire label for doors and frames should be placed on the header and top rail of fire rated doors and frames.

	2.4 POWER TRANSFERS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Concealed power transfers shall be concealed in the door and frame when the door is closed.
	C. Concealed power transfers shall have a steel tube to protect wires from being cut.
	D. Concealed power transfers with spring tubes shall be rejected.
	E. Concealed power transfers shall be supplied with a mud box to house all terminations.

	2.5 FLUSH BOLTS AND DUST PROOF STRIKES
	A. Acceptable manufacturers and respective catalog numbers:
	B. Unless otherwise specified, provide 12" rods for manual flush bolts for door 7'6" or less, 24" top rods for doors over 7'6" to 8'6".
	C. Unless otherwise specified, provide doors over 8'6" with automatic top bolts.
	D. Provide automatic flush bolts where required to maintain fire door listing and or egress requirements on pairs of doors.
	E. All flush-bolt applications shall be UL listed to be installed with top flush-bolt only. Provide auxiliary fire bolt as required for fire rated openings where less bottom bolt has been specified.
	F. Provide all bottom flush bolts with non-locking dust proof strikes.

	2.6 EXIT DEVICES
	A. Acceptable manufacturers and respective catalog numbers:
	B. Exit devices shall be independently certified by ANSI for compliance with ANSI A156.3, Grade 1 (2008).
	C. Obtain exit devices from a single manufacturer, although several may be indicated as offering products complying with requirements.
	D. All exit devices shall be equipped with a sound-dampening feature to reduce touch pad return noise.
	E. On full glass doors there shall be no exposed fasteners on the back of the mechanism visible through the glass.
	F. All exit devices shall be provided with flush end caps to reduce potential damage from impact.
	G. All exit devices shall be provided with dead-locking latch bolts to insure security.
	H. All exit devices shall be U.L. listed for accident hazard. Exit device for use on fire doors shall also be U.L. listed for fire exit hardware.
	I. Provide optional strikes, special length rods, and adapter plates to accommodate door and frame conditions.  Provide narrow style series devices in lieu of wide stile series devices where optional strikes will not accommodate door and frame conditions.
	J. Coordinate with related trades to insure adequate clearance and reinforcement is provided in doors and frames.  Provide thru bolts as required.
	K. Refer to hardware groups for exit device applications utilizing the option of: "less bottom rod and floor strike" (LBR)
	L. All exit devices shall be provided with optional trim designs to match other lever and pull designs used on the project.
	M. Unless specific exit device dogging options are noted within hardware sets, provide dogging options as follows:
	N. Fire Rated devices: Dogging not permitted.
	O. Non-Rated Exit Only functions not equipped with outside trim or pull: Less Dogging.
	P. Non-Rated Classroom functions: Less Dogging.
	Q. Non-Rated devices utilizing electric latch retraction or electrified outside trim: Less Dogging.
	R. All Other Non-Rated devices: Cylinder Dogging utilizing interchangeable core cylinders. Cylinder keyway shall match locksets furnished on this project.
	S. Provide glass bead kits as required to accommodate door conditions.  Screws shall not be visible through full glass doors.
	T. Where specified, provide compatible keyed mullions with cylinder for pairs of doors.
	U. Provide reinforced crossbars for all traditional style exit devices applied to doors over 36" wide.

	2.7 LOCKS AND LATCHES
	A. Acceptable manufacturers and respective catalog numbers:
	B. Bored locks shall be independently certified by ANSI for compliance with ANSI A156.2 (2011).   Interconnected locks shall be independently certified by ANSI for compliance with ANSI A156.12 (2013).  Mortise locks shall be independently certified by ANSI for compliance with ANSI A156.13 (2012).
	C. Unless otherwise specified, all locks and latches to have:
	D. Provide guarded latch bolts for all locksets, and latch bolts with sufficient throw to maintain fire rating of both single and paired door assemblies.
	E. Length of strike lip shall be sufficient to clear surrounding trim.
	F. Provide wrought boxes for strikes at inactive doors, wood frames, and metal frames without integral mortar covers.

	2.8 PULLS, PUSH BARS, PUSH/PULL PLATES
	A. Acceptable manufacturers and respective catalog numbers:
	A. Adjust dimensions of push plates to accommodate stile and rail dimensions, lite and louver cutouts, and adjacent hardware.  Where required by adjacent hardware, push plates shall be factory drilled for cylinders or other mortised hardware.  All push plates shall be beveled 4 sides and counter sunk.
	B. Where possible, provide back-to-back, and concealed mounting for pulls and push bars.  Push bar length shall be 3" less door width, or center of stile to center of stile for stile & rail or full glass doors.

	2.9 COORDINATORS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Provide coordinators at all pairs of doors having automatic flush bolts and closers on the inactive leaf, and for pairs of doors having vertical rod/mortise exit device combinations with overlapping astragals.
	C. Provide appropriate filler bars, closer mounting brackets, carry bars, and special top latch preparations as required by adjacent hardware.

	2.10 CLOSERS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Door closers shall be independently certified by ANSI for compliance with ANSI A156.4, Grade 1 2008.
	C. Obtain door closers from a single manufacturer, although several may be indicated as offering products complying with requirements.
	D. Provide extra heavy duty arm (EDA / HD) when closer is to be installed using parallel arm mounting.
	E. Hardware supplier shall coordinate with related trades to insure aluminum frame profiles will accommodate specified door closers.
	F. Provide “SPECIAL TEMPLATE - #1728 / #0723” closer arms as required to accommodate aluminum frame head details with “non-structural stops” when closers will be required to utilize parallel arm mounting positions.  Frame mounting shoe shall be shortened, and pivot hub height shall be increased to permit frame mounted shoe to be positioned on frame rabbit (rather than the frame stop), and behind the frame stop rather than on top of the frame stop.  Contact LCN Door Closers at: 877-671-7011 for pricing and design assistance.
	G. Closers shall use high strength cast cylinders, forged main arms, and 1 piece forged steel pistons.
	H. Closers shall utilize a stable fluid withstanding temperature range of +120deg F to -30deg F without seasonal adjustment of closer speed to properly close the door.  Closers for fire-rated doors shall be provided with temperature stabilizing fluid that complies with standards UL10C.
	I. Unless otherwise specified, all door closers shall have full covers and separate adjusting valves for sweeps, latch, and backcheck.
	J. Provide closers for all labeled doors.  Provide closer series and type consistent with other closers for similar doors specified elsewhere on the project.
	K. Provide closers with adjustable spring power.  Size closers to insure exterior and fire rated doors will consistently close and latch doors under existing conditions.  Size all other door closers to allow for reduced opening force not to exceed 5 lbs.
	L. Install closers on the room side of corridor doors, stair side of stairways and interior side of exterior doors.
	M. Closers shall be furnished complete with all mounting brackets and cover plates as required by door and frame conditions, and by adjacent hardware.
	N. Door closers shall be provided with a powder coat finish to provide superior protection against the effects of weathering.  Powder coat finish shall successfully pass a 100 hour salt spray test.
	O. Pressure Relief Valve, PRV, shall not be acceptable.

	2.11 KICK PLATES AND MOP PLATES
	A. Furnish protective plates as specified in hardware groups.
	B. Where specified, provide 10" kick plates, 34" armor plates, and 4" mop plates.  Unless otherwise specified, metal protective plates shall be .050" thick; plastic plates shall be 1/8" thick.
	C. Protective plates shall be 2" less door width, or 1" less door width at pairs.  All protective plates shall be beveled 4 sides and counter sunk.  Protection plates over 16" shall not be provided for labeled doors unless specifically approved by door manufacturers listing.
	D. Where specified, provide surface mounted door edges.  Edges shall butt to protective plates.  Provide edges with cutouts as required adjacent hardware.
	E. Adjust dimensions of protection plates to accommodate stile and rail dimensions, lite and louver cutouts, and adjacent hardware.  Where required by adjacent hardware, protection plates shall be factory drilled for cylinders or other mortised hardware.

	2.12 OVERHEAD STOPS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Unless otherwise specified, furnish GJ900 series overhead stop for hollow metal or 1-3/4” solid core doors equipped with regular arm surface type closers that swing more than 140 degrees before striking a wall, for hollow metal or 1-3/4” solid core doors that open against equipment, casework, sidelights, or other objects that would make wall bumpers inappropriate, and as specified in hardware groups.
	C. Furnish sex bolt attachments for wood and mineral core doors unless doors are supplied with proper reinforcing blocks.
	D. Provide special stop only (“SE” suffix) overhead stops when used in conjunction with electronic hold open closers.
	E. Do not provide holder function for labeled doors.

	2.13 WALL STOPS AND HOLDERS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Furnish a stop or holder for all doors. Furnish floor stops or hinge pin stops only where specifically specified.
	C. Where wall stops are not applicable, furnish overhead stops.
	D. Do not provide holder function for labeled doors.

	2.14 MAGNETIC HOLD OPENS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Magnetic hold opens shall be independently certified by ANSI for compliance with ANSI A156.15, Grade 1 (2006).
	C. Magnetic holder's housing and armature shall be constructed of a die cast zinc material.
	D. Provide types as listed in groups.
	E. Where wall conditions do not permit the armature to reach the magnet, provide extensions.
	F. Provide proper voltage and power consumption as required by Division 16.
	G. Coordinate electrical requirements and mounting locations with other trades.

	2.15 WEATHERSTRIP, GASKETING
	A. Acceptable manufacturers and respective catalog numbers:
	B. Weatherstrip and gasketing shall be independently certified by ANSI for compliance with ANSI A156.22 (2005).
	C. Where specified in the hardware groups, furnish the above products unless otherwise detailed in groups.
	D. Provide weatherstripping all exterior doors and where specified.
	E. Provide intumescent and other required edge sealing systems as required by individual fire door listings to comply with positive pressure standards UL 10C.
	F. Provide Zero 188 smoke gaskets at all fire rated doors and smoke and draft control assemblies.
	G. Provide gasketing for all meeting edges on pairs of fire doors.  Gasketing shall be compatible with astragal design provided by door supplier as required for specific fire door listings.

	2.16 SOUND SEALS
	A. Acceptable manufacturers and respective catalog numbers:
	A. Weatherstrip and gasketing shall be independently certified by ANSI for compliance with ANSI A156.22 (2012).
	B. Where specified in the hardware groups, furnish the above products unless otherwise detailed in groups.
	C. Provide intumescent and other required edge sealing systems as required by individual fire door listings to comply with positive pressure standards UL 10C.

	2.17 THRESHOLDS
	A. Acceptable manufacturers and respective catalog numbers:
	A. Thresholds shall be independently certified by ANSI for compliance with ANSI A156.21 (2001).
	B. Hardware supplier shall verify all finish floor conditions and coordinate proper threshold as required to insure a smooth transition between threshold and interior floor finish.
	C. Threshold Types:

	2.18 POWER SUPPLIES
	A. Provide quantities and types as specified in hardware sets.  Shared power supplies will not be accepted without prior approval from the owner.
	B. All power supplies shall have the following features:
	C. All power supplies shall incorporate fused distribution boards.
	D. All electro-mechanical systems requiring fail safe circuits shall be capable of interfacing with the fire alarm system to cut power to appropriate system components.  Unless already provided in another system component, all power supplies utilized in fail safe circuits shall include an integral relay which when connected to the N/C fire alarm contact will cut power to all openings connected to the individual power supply. Power supply, unless otherwise specified, will automatically reset itself when fire alarm relay returns to normal state following a fire alarm.

	2.19 ELECTRONIC SECURITY SYSTEM
	2.20 FINISHES AND BASE MATERIALS
	A. Unless otherwise indicated in the hardware groups or herein, hardware finishes shall be applied over base metals as specified in the following finish schedule:

	2.21 KEYING
	A. Acceptable manufacturers and respective catalog numbers:
	B. All locks under this section shall be keyed as directed by the owner to a new Patented Master Key System.
	C. Furnish a total of 2 keys per cylinder.  Actual cut keys to be determined by owner.
	D. Master keys and control keys to be delivered by registered mail to the owner.  Change keys shall be delivered in a set up key cabinet.  Construction keys shall be delivered to the contractor.

	2.22 KEY CABINETS
	A. Acceptable manufacturers and respective catalog numbers:
	B. Furnish 1 each model 2600 series key cabinet with a capacity 1.5 times the number of key sets.
	C. Provide one key cabinet with at least one hook for each key set, plus additional hooks for 50% expansion.
	D. Furnish key cabinet complete with cam lock, permanent key tags, and change key cards.
	E. Hardware supplier shall prepare all key change index records, tag all keys and place permanent file keys in cabinet.

	2.23 FIRE DEPARTMENT ACCESS BOX
	A. Acceptable manufacturers, subject to compliance with specified requirements, acceptable manufacturers and products are:
	B. Verify manufacturer is acceptable to local Fire Department.
	C. Requirements:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Prior to installation of hardware, installer shall examine door frame installation to insure frames have been set square and plumb.  Installer shall examine doors, door frames, and adjacent wall, floor, and ceiling for conditions, which would adversely affect proper operation and function of door assemblies.  Do not proceed with hardware installation until such deficiencies have been corrected.

	3.2 INSTALLATION
	A. Before hardware installation, general contractor/construction manager shall coordinate a hardware installation seminar with a 1 week notice to all parties involved. The seminar is to be conducted on the installation of hardware, specifically of locksets, closers, exit devices, continuous hinges and overhead stops. Manufacturer's representative of the above products to present seminar. Seminar to be held at the job site and attended by installers of hardware (including low voltage hardware) for aluminum, hollow metal and wood doors. Training to include use of installation manuals, hardware schedule, templates and physical products samples.
	B. Install all hardware in accordance with the approved hardware schedule and manufacturers instructions for installation and adjustment.
	C. Set units level, plumb and true to the line and location.  Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Drill and countersink units which are not factory-prepared for anchorage fasteners. Space fasteners and anchors in accord with industry standards.
	E. Drill appropriate size pilot holes for all hardware attached to wood doors and frames.
	F. Shim doors as required to maintain proper operating clearance between door and frame.
	G. Unless otherwise specified, locate all hardware in accordance with the recommended locations for builders hardware for standard doors and frames as published by the Door and Hardware Institute.
	H. Use only fasteners supplied by or approved by the manufacturer for each respective item of hardware.
	I. Mortise and cut to close tolerance and conceal evidence of cutting in the finished work.
	J. Conceal push and pull bar fasteners where possible.  Do not install through bolts through push plates.
	K. Install hardware on UL labeled openings in accordance with manufacturer's requirements to maintain the label.
	L. Apply self-adhesive gasketing on frame stop at head & latch side and on rabbet of frame at hinge side.
	M. Install hardware in accordance with supplemental "S" label instructions on all fire rated openings.
	N. Install wall stops to contact lever handles or pulls.  Do not mount wall stops on casework, or equipment.
	O. Where necessary, adjust doors and hardware as required to eliminate binding between strike and latchbolt.  Doors should not rattle.
	P. Overhead stops used in conjunction with electrified hold open closers shall be templated and installed to coincide with engagement of closer hold open position.
	Q. Install door closers on corridor side of lobby doors, room side of corridor doors, and stair side of stairways.
	R. Adjust spring power of door closers to the minimum force required to insure exterior and fire rated doors will consistently close and latch doors under existing conditions.  Adjust all other door closers to insure opening force does not to exceed 5 lbs.
	S. Adjust "sweep", "latch", & "back check" valves on all door closers to properly control door throughout the opening and closing cycle.  Adjust total closing speed as required to comply with all applicable state and local building codes.
	T. Install "hardware compatible" (bar stock) type weatherstripping continuously for an uninterrupted seal.  Adjust templating for parallel arm door closers, exit devices, etc., as required to accommodate weatherstripping.
	U. Unless otherwise specified or detailed, install thresholds with the bevel in vertical alignment with the outside door face.  Notch and closely fit thresholds to frame profile.  Set thresholds in full bed of sealant.
	V. Compress sweep during installation as recommended by sweep manufacturer to facilitate a water resistant seal.
	W. Deliver to the owner 1 complete set of installation and adjustment instructions, and tools as furnished with the hardware.

	3.3 FIELD QUALITY CONTROL
	A. After installation has been completed, the hardware supplier and manufacturers representative for locksets, door closers, exit devices, and overhead stops shall check the project and verify compliance with installation instructions, adjustment of all hardware items, and proper application according to the approved hardware schedule.  Hardware supplier shall submit a list of all hardware that has not been installed correctly.
	B. After installation has been completed, the hardware supplier and manufacturers representative shall meet with the owner to explain the functions, uses, adjustment, and maintenance of each item of hardware.  Hardware supplier shall provide the owner with a copy of all wiring diagrams.  Wiring diagrams shall be opening specific and include both a riser diagram and point to point diagram showing all wiring terminations.

	3.4 ADJUSTMENT AND CLEANING
	A. At final completion, and when H.V.A.C. equipment is in operation, installer shall make final adjustments to and verify proper operation of all door closers and other items of hardware.  .  Lubricate moving parts with type lubrication recommended by the manufacturer.
	B. All hardware shall be left clean and in good operation. Hardware found to be disfigured, defective, or inoperative shall be repaired or replaced.

	3.5 HARDWARE SCHEDULE
	A. The following schedule of hardware groups are intended to describe opening function. The hardware supplier is cautioned to refer to the preamble of this specification for a complete description of all materials and services to be furnished under this section.



	08 8000-USER-GLAZING-04-15-2024
	08 8813-Kessler-FIRE-RESISTANT GLAZING-04-15-2024
	09 2116-USER-GYPSUM BOARD SHAFT WALL ASSEMBLIES-04-15-2024
	09 2900-USER-GYPSUM BOARD-04-15-2024
	09 3000-RIB-Tiling-04-15-2024
	09 5113-Kessler-ACOUSTICAL PANEL CEILINGS-04-15-2024
	09 6500-RIB-Resilient Flooring-04-15-2024
	09 6513-USER-RESILIENT WALL BASE AND ACCESSORIES-04-15-2024
	09 6813-RIB-Tile Carpeting-04-15-2024
	09 6816-USER-SHEET CARPETING-04-15-2024
	09 9113-USER-EXTERIOR PAINTING-04-15-2024
	09 9123-USER-INTERIOR PAINTING-04-15-2024
	09 9500-USER-WALLCOVERING AND WINDOW FILM-04-15-2024
	10 1423-USER-SIGNAGE - Interior-Exterior -04-15-2024
	10 2600-RIB-Wall and Door Protection-04-15-2024
	10 2800-USER-TOILET AND BATH ACCESSORIES-04-15-2024
	10 2819-RIB-Tub and Shower Enclosures-04-15-2024
	10 4413-USER-FIRE EXTINGUISHER CABINETS-04-15-2024
	10 4416-USER-FIRE EXTINGUISHERS-04-15-2024
	10 5000-JNEUF-METAL LOCKERS-04-15-2024
	10 5550-USER-KEY KEEPER ENTRY SPECIALTIES-04-15-2024
	10 5723-USER-WIRE CLOSET AND UTILITY SHELVING-04-15-2024
	10 7313-USER-AWNINGS-04-15-2024
	10 7500-RIB-Flagpoles-04-15-2024
	10 8213-RIB-Exterior Grilles and Screens-04-15-2024
	11 3100-USER-APPLIANCES-04-15-2024
	12 2413-USER-ROLLER WINDOW SHADES - DRAPERY-04-15-2024
	12 3530-Kessler-RESIDENTIAL CASEWORK-04-15-2024
	12 3600-USER-Countertops-04-15-2024
	12 3640-Kessler-STONE COUNTERTOPS-04-15-2024
	12 4813-RIB-Entrance Floor Mats and Frames-04-15-2024
	14 2123-USER-ELECTRIC TRACTION PASSENGER ELEVATORS-04-15-2024
	14 5600-USER-LAUNDRY CHUTES AND DOORS-04-15-2024
	31 2113-USER-RADON MITIGATION-04-15-2024
	31 3116-RIB-Termite Control-04-15-2024

