
New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

GEOTECHNICAL DATA 003132 - 1 

DOCUMENT 003132 - GEOTECHNICAL DATA 

1.1 GEOTECHNICAL DATA 

A. This Document with its referenced attachments is part of the Procurement and Contracting 
Requirements for Project. They provide Owner's information for Bidders' convenience and 
are intended to supplement rather than serve in lieu of Bidders' own investigations. They are 
made available for Bidders' convenience and information, but are not a warranty of existing 
conditions. This Document and its attachments are not part of the Contract Documents. 

B. A geotechnical investigation report for Project, prepared by SME, dated December 28, 2018, 
is available for viewing as appended to this Document. 

C. RelatedRequirements: 
1. Document 003126 "Existing Hazardous Material Information" for hazardous materials 

reports that are made available to bidders. 

END OF DOCUMENT 003132 
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1. INTRODUCTION 

This report presents the results of the geotechnical evaluation performed by SME for the proposed 
Mackinac Island Comfort Station in Mackinac Island State Harbor, Michigan.  This evaluation was 
conducted in general accordance with the scope of services outlined in SME Proposal No. P03490.18, 
dated October 23, 2018.  However, one of the planned borings was not performed since the west side of 
the site could not be accessed with our drilling equipment, and the depth of the one boring was reduced 
to 10 feet from the planned depth of 20 feet due to the presence of shallow rock.  WTA Architects 
authorized SME’s services for this project. 

To assist SME with our evaluation and preparation of this report, WTA provided SME with the following 
documents: 

 A drawing titled “Existing Site Survey” dated November 27, 2018, prepared by WTA 

 A drawing titled “Existing Floor Plan” dated November 27, 2018, prepared by WTA 

 A drawing titled “Proposed Floor Plan” dated November 27, 2018, prepared by WTA 

 A historic plan set titled “State of Michigan Department of Natural Resources Parks and 
Recreation Division Mackinaw Island State Harbor of Refuge Repairs/Renovations Mackinaw 
Island, Michigan 49757” (Sheets 1 through 51) with a latest revision date of July 2006, prepared 
by United Design Associates. 

1.1 SITE CONDITIONS 

The project site is located at the existing comfort station that is located on the south side of Main Street 
(M-185), at the Mackinac Island State Harbor on the south side of the island.  The location of the site is 
depicted on the Location Map inset on the Boring Location Diagram (Figure No. 1) included in Appendix A 
of this report.   

The existing comfort station building contains toilet and shower facilities.  The existing wood-framed 
building covers a footprint of about 1,187 square-feet and has a finish floor elevation (FFE) of 588.2 feet, 
which approximately matches the elevation of the sidewalk north of the building along Main Street.  
Ground surface elevations adjacent to the building descend from about 588 feet north of the building to 
about 582.5 feet at the concrete walkway south of the building.  The water level of Lake Huron was 579.8 
feet when surveyed for the Existing Site Survey plan dated November 27, 2018.  The record Lake Huron 
water level was recorded as 582.3 feet in 1985.   

1.2 PROJECT DESCRIPTION 

The project consists of demolishing the existing comfort station building and designing and constructing a 
new (replacement) comfort station building.  The new building will be located in the same general location 
of the existing building, but will be larger than the existing building.  The new building will cover a footprint 
of 1,898 square-feet.   

The new building will be a single-story, slab-on-grade building consisting of load-bearing masonry walls.  
The FFE of the new building will be situated at about elevation 583 feet, which is about 5.2 feet lower 
than the FFE of the existing comfort station building.  Based on existing site topography, we anticipate 
excavations to construct the footings along the north wall of the new building will extend about 8 feet 
below the adjacent sidewalk and road.  The required cut depths will decrease from north to south across 
the new building footprint since existing surface elevations descend from north to south.    
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2. EVALUATION PROCEDURES 

2.1 FIELD EXPLORATION 

SME completed one boring (B1) at the site on December 13, 2018.  The boring was located east of the 
proposed comfort station building and extended to 10 feet beneath the existing ground surface.  The 
boring was terminated at a depth of 10 feet due to hard drilling conditions in limestone rock.  The 
approximate as-drilled location of the boring is depicted on Figure No. 1. 

SME and WTA jointly determined the planned number and general locations of the borings.  The boring 
planned to be located west of the proposed building could not be performed since that area was not 
accessible with our drilling equipment.  SME located boring B1 in the field by measuring from existing site 
features, and SME estimated the existing ground surface elevation at the boring location to the nearest 1-
foot using the topographic information included on the referenced Existing Site Survey drawing. 

The boring was drilled using a rotary-type drill rig mounted on an ATV.  The boring was advanced to the 
sampling depths using continuous-flight, hollow-stem augers.  The boring included soil sampling based 
upon the Split-Barrel Sampling procedure.  The driller sealed recovered split-barrel samples in glass jars.   

The driller recorded groundwater observations in the borehole during and after completion of the boring.  
Upon completion of drilling and recording groundwater observations, the borehole was backfilled with 
auger cuttings.   

Soil samples recovered from the field exploration were delivered to our laboratory for further observation 
and testing.   

2.2 LABORATORY TESTING 

The laboratory testing program consisted of performing visual soil classification on recovered samples in 
general accordance with ASTM D2488.  Since cohesive soils were not encountered, additional laboratory 
testing was not performed.  The Laboratory Testing Procedures in Appendix B, provides laboratory test 
descriptions.  Based on the laboratory testing, we developed a soil description and assigned a Unified 
Soil Classification System (USCS) group symbol to each of the various soil strata encountered.    

Upon completion of the laboratory testing, SME prepared a boring log that includes information on 
materials encountered, penetration resistances, pertinent field observations made during the drilling 
operations, the results of the laboratory tests, and the existing ground surface elevation as estimated by 
SME.  The boring log is included in Appendix A.  Explanations of symbols and terms used on the boring 
log are provided on the Boring Log Terminology sheet included in Appendix A.   

Soil samples are normally retained in our laboratory for 60 days and then disposed, unless instructed 
otherwise. 

3. SUBSURFACE CONDITIONS 

3.1 SOIL CONDITIONS 

The conditions encountered at the boring generally consisted of existing brick pavers at the ground 
surface, overlying about 6 inches of sand fill.  The sand fill was underlain by fill material consisting 
primarily of limestone fragments and pieces.  The limestone fill was underlain by weathered limestone 
that extended to the explored depth (10 feet) of the boring.   
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The fill material consisting of primarily limestone fragments and pieces extended to about 6 feet beneath 
the ground surface (or to approximate elevation 580 feet).  The limestone fill was in a medium dense 
condition based on Standard Penetration Test (SPT) resistances (N-Values) of 16 to 19 blows per foot of 
penetration (bpf).   

The weathered limestone beneath the fill was encountered beginning at approximate elevation 580 feet.  
The weathered limestone was penetrated about 4 feet to the explored depth of the boring.  SPT 
resistances in the limestone increased with depth and varied from 15 blows per 6 inches of penetration to 
100 blows per 4 inches of penetration.   

The soil profile described above and included on the appended boring log is a generalized description of 
the conditions encountered.  The stratification depths described above and shown on the boring log 
indicate a zone of transition from one soil type to another.  They do not show exact depths of change from 
one soil type to another.  Soil conditions and the depths to rock may vary away from the boring location.  
Please refer to the boring log for the soil descriptions and results of field and laboratory tests at the 
specific boring location. 

3.2 GROUNDWATER CONDITIONS 

Groundwater was not observed in the borehole during or upon completion of drilling.  However, we 
anticipate the groundwater level at the site will be at or slightly above the surface water level of Lake 
Huron.  Therefore, at the one boring performed for this evaluation, we anticipate the groundwater to be 
present at about the top of rock.  It is our opinion that groundwater was not observed at the boring since it 
can take some time for groundwater to infiltrate into a borehole in weathered limestone rock.   

Groundwater levels, perched groundwater conditions, and the rate of infiltration into excavations should 
be expected to fluctuate throughout the year, based on variations in precipitation, evaporation, and the 
surface water level of Lake Huron, run-off, and other factors.  The groundwater observations indicated on 
the boring log represent conditions at the time the readings were taken.  The groundwater levels at the 
time of construction and at future times may vary from those conditions noted on the boring log. 

4. ANALYSIS AND RECOMMENDATIONS 

4.1 SITE PREPARATION AND EARTHWORK  

4.1.1 EXISTING FILL CONSIDERATIONS 

For fill material to be considered as engineered fill, the fill would need to be: 

 Composed of an approved soil or aggregate material that is free of frozen soil, excessive 
organics, excessive oversize material that would hinder compaction, and other deleterious 
materials. 

 Spread in relatively level layers or lifts, with the lift thickness limited to the thickness that can be 
suitably compacted with the compaction equipment being used.  

 Compacted at a suitable moisture content and to a minimum specified dry density under the 
observation and testing of a geotechnical engineer. 

Based on the boring, it is our opinion that some deliberate level of compaction effort was applied when 
the existing fill was placed, and the existing fill could have been placed as engineered fill.  However, since 
we were not provided records that document the fill placement and compaction operations during 
placement, the existing fill is considered undocumented or uncontrolled and is not considered engineered 
fill.   
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Based on the inherent variability within undocumented fill, grade-slabs and foundations which are 
constructed on or above undocumented fill are at a risk for unsuitable performance such as excessive 
settlements and cracking.  Based on the boring, the existing fill can be considered for floor slab support, 
provided SME is retained to provide construction materials testing, and the additional risks described 
below are acceptable to the owner.  Foundations should extend through the existing fill to bear on 
limestone rock or natural soils underlying the existing fill.  Foundations may also bear on engineered fill 
placed over rock or suitable natural soils once any existing fill is removed (i.e., undercut).  

There are additional risks of settlement and cracking of grade slabs placed on or above undocumented 
fill.  However, based on the conditions encountered within the boring, and provided the subgrade is 
prepared as indicated in the following sections, we believe these risks are relatively low.  If this risk is not 
considered acceptable, the existing fill should be removed to expose limestone rock or suitable natural 
soils and then the undercut excavation backfilled with engineered fill. 

SME must be present during site preparation and construction to observe the condition of the existing fill, 
and to probe and test areas of existing fill with hand-operated equipment, if necessary.  If SME is not 
present during site preparation and construction, we recommend the existing fill be completely removed 
and replaced with engineered fill.  Existing fill to be left in-place for support of pavements, floor slabs, and 
engineered fill should be of sufficient strength and free of deleterious materials such as excessive debris 
or organics.  Existing fill that is not suitable for support of grade-slabs should be improved by compaction-
in-place, or undercut and replaced with engineered fill.   

4.1.2 ROCK ELEVATION CONSIDERATIONS 

Weathered limestone rock was encountered at the boring location beginning at about elevation 580 feet.  
Due to site access constraints, only one boring was performed for this evaluation.  Therefore, we could 
not verify potential variations in the top of rock elevation across the site.  However, top of rock elevations 
should be expected to vary across the proposed building footprint.  Based on the referenced historic plan 
set, top of rock was encountered at about elevations 568 to 572 feet at borings performed along the lake 
shore, just south of the proposed comfort station building.  These top of rock elevations are 8 to 12 feet 
lower than the top of rock encountered in the one boring performed for this evaluation.  However, it is 
possible rock was previously removed in the area of the historic borings during previous construction at 
the marina. 

Since the proposed FFE of the new building will be about 583 feet, the bearing elevation for new shallow 
spread footings will be close to the top of rock elevation encountered at the boring.  Since the top of rock 
elevation should be expected to vary across the site, the contractor should be prepared to perform rock 
excavation to construction foundations.  Provisions should be included in the project specifications for 
rock excavation. 

SME recommends performing a series of test pits at the site after demolishing of the existing building to 
further evaluate variations in rock elevations across the footprint of the planned comfort station.  The 
information from the test pits can be used to estimate rock excavation quantities. 

4.1.3 SITE SUBGRADE PREPARATION 

The proposed FFE of the new comfort station building is about 583 feet, and the record water level 
(according to our review of USACE records) of Lake Huron is about 582.3 feet, which was observed in 
1985.  Therefore, the proposed FFE is about 8 inches above the record water level of the adjacent lake.  
In the event the water level of Lake Huron rises above the record water level, or to even near the record 
water level, we believe there is a potential for groundwater to enter the new comfort station.  Also, the 
comfort station would likely not be accessible in the event of record high water levels since the access 
walkway along the south side of the building would be under water.  Therefore, we believe consideration 
should be given to raising the comfort station FFE to reduce the risks of flood damage in the event that 
record high water levels are observed on the lake in the future. 
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The existing comfort station building and associated foundations, grade slabs, and pavements should be 
completely removed across the site.  Existing utilities within the proposed building footprint should also be 
completely removed and the rerouted around the structure.  Care should be exercised when excavating 
near existing utilities to protect them from damage.   

After building demolition, any remaining pavements, concrete, topsoil, trees, shrubs, unsuitable fill, and 
other surface materials should be removed to expose the underlying subgrade soils within the new 
building area and within areas to receive engineered fill.  Since the proposed building FFE is about 5 feet 
lower than the existing building FFE, we anticipate cuts of as much as 8 feet will be required along the 
north side of the proposed building, adjacent to the sidewalk along Main Street, to construct new shallow 
spread foundations.  Temporary earth retention will be required to protect the existing sidewalk and 
roadway during construction.  Feasible types of temporary earth retention are discussed in Section 4.5.   

After clearing in the proposed building area, the test pit exploration outlined above in Section 4.1.2 should 
be implemented to further evaluate the top of rock elevations across the site and the extent and condition 
of the existing fill.  As indicated above, existing fill should be completely removed (i.e., undercut) from 
below proposed foundations.  We anticipate most of the existing fill may be able to remain below grade 
slab areas, provided the existing fill is further evaluated and improved as necessary and unsuitable areas 
of existing fill are undercut and backfilled with engineered fill.  If SME is not retained to evaluate the 
existing fill during site preparation, we recommend all existing undocumented fill be removed and 
replaced with engineered fill. 

After building demolition, stripping and removal of deleterious materials, and after cuts are made to 
design subgrade levels, we recommend the exposed subgrade soils be observed and testing to verify 
suitability for support of proposed improvements.  Based on the tight site constraints, we do not think the 
exposed subgrade will be accessible for evaluation with large proofrolling equipment.  Therefore, we 
anticipate the suitability of the exposed subgrade will need to be evaluated with hand-operated equipment 
such as a dynamic cone penetrometer (DCP) and hand augers.  Areas of unsuitable subgrade revealed 
during this evaluation should be mechanically improved (compacted) in-place.  If it is not possible to 
compact the unsuitable subgrade, it may be necessary to remove the unsuitable soils and replace them 
with engineered fill.  Special attention should be directed to areas of existing fill (if any) during evaluation 
of the exposed subgrade.  Suspect areas of existing fill revealed by testing with hand-operated equipment 
should be further evaluated by extending shallow test pits into the fill. 

After the exposed subgrade is further evaluated and improved as necessary, engineered fill may be 
placed on the prepared subgrade to establish final design subgrade levels.  Section 4.1.4 of this report 
presents materials and compaction requirements for engineered fill used to backfill undercuts in the 
building area, and for engineered fill to raise existing site grades as needed. 

We recommend providing a minimum 6-inch-thick slab subbase consisting of an approved MDOT Class II 
granular material, to provide a leveling surface for construction of the slab, and a moisture capillary break 
between the slab and the underlying soils.  MDOT 21AA dense-graded aggregate can be used as 
subbase material, instead of the Class II granular material, for improved stability and greater resistance to 
disturbance due to construction traffic.  However, the thickness of dense-graded aggregate needed to 
protect the subgrade will depend on the time of year, the condition of subgrade soils during construction, 
and the type and volume of construction equipment to traffic the prepared subgrade.  The granular 
material (or aggregate material if used) must also be compacted per Section 4.1.4 of this report.   

We also recommend a vapor retarder be provided below floor slabs that are to receive an impermeable 
floor finish/seal or a floor covering that would retard vapor transmission.  The location of the vapor 
retarder (relative to the subbase) should be determined by the Architect/Engineer based on the intended 
floor usage, planned finishes, and ACI recommendations.  Floor slabs should also be separated by 
isolation joints from structural walls to permit relative movement.  A minimum of 6 inches of engineered fill 
between the bottom of the slab and the top of the shallow foundations below is recommended.   
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4.1.4 ENGINEERED FILL REQUIREMENTS 

Fill placed within the construction area, including utility trench backfill, should be an approved material, 
free of frozen soil or other deleterious materials.  The fill should be spread in level layers not exceeding 9 
inches in loose thickness and be compacted to a minimum of 95 percent of the maximum dry density as 
determined in accordance with the Modified Proctor test.  Sand fill should be compacted with a smooth 
drum vibratory roller or vibratory plate compactor including either a walk-behind type compactor, or a 
plate compactor mounted on a backhoe or excavator (hoe-pac).  Based on the granular nature of the 
upper site soils, the use of imported clay fill is not recommended for use at this site. 

The existing fill encountered in the boring is generally considered suitable for reuse as engineered fill.  If 
the proposed fill contains more than 4 percent organics, or excessive limestone pieces greater than about 
4 inches in diameter, we recommend such soils not be used for engineered fill.  In the case where 
oversize pieces of limestone are present in the proposed fill material, a screen may be used to separate 
the oversize materials from the remainder of the fill so that the processed material may be used for 
engineered fill.  For relatively dry granular material, water may need to be added to allow for proper 
compaction.  We recommend imported fill meet MDOT Class II granular material requirements.   

In confined areas (e.g., utility trenches) and other areas where compaction is accomplished primarily by 
hand-operated equipment, or where drainage is required, an approved MDOT Class II granular material 
should be used as backfill.  Thinner lifts will be required to achieve suitable compaction of the backfill in 
areas where smaller walk-behind type compactors are used.   

Coarse crushed aggregate used to backfill undercuts or to stabilize subgrades should consist of a well-
graded crushed natural aggregate or crushed concrete ranging from 1 to 3 inches in size with no more 
than 7 percent by weight passing the No. 200 sieve.  In cases where granular engineered fill will be 
placed over the coarse crushed aggregate with a thickness of more than 1-foot, the surface of the coarse 
crushed material should be choked with a layer of at least 6 inches of MDOT 21AA dense-graded 
aggregate or covered with a suitable non-woven geotextile fabric to mitigate the potential for migration of 
the granular engineered fill into the coarser crushed material.    

4.2 FOUNDATIONS 

Shallow spread foundations bearing on suitable limestone or natural soils are recommended to support 
the proposed structures.  Shallow foundations may also bear on engineered fill placed over suitable 
natural soils or limestone.  For shallow spread foundations bearing on these materials, a maximum net 
allowable soil bearing pressure of 3,000 pounds per square-foot (psf) may be used for design.  Although 
a higher net allowable soil bearing pressure could be used to design shallow foundations bearing directly 
on the limestone, it is likely soil will be encountered at the design bearing level in some areas due to 
variations in the rock elevation across the site.  This design bearing pressure is based on providing a 
global safety factor of three or more.   

Suitable limestone was encountered about 6 feet beneath the ground surface at the boring, which 
corresponds to approximate elevation 580 feet.  For constructability, we recommend the design bearing 
elevation be situated no lower than the Lake Huron water level.  

To verify suitable subgrade is exposed at the bearing surface of shallow spread foundations, SME should 
evaluate foundation subgrades during construction.  Existing fill encountered at the design bearing level 
should be undercut and replaced with engineered fill.  Unsuitable natural soils encountered at the design 
bearing level should be either improved by compaction-in-place or undercut to expose suitable soils 
below.  Since we anticipate the design bearing level will not be significantly higher than the water level of 
Lake Huron, undercutting of unsuitably natural soils could be difficult due to the presence of groundwater.  
Recommendations for undercutting and/or subgrade improvement should be provided by SME on a case 
by case basis.  We recommend a coarse crushed aggregate as described in Section 4.1.4 be available at 
the site to backfill undercuts that may extend below the site groundwater level.   
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Once each foundation area is exposed, foundation subgrade conditions should be observed and tested 
by SME to verify suitable soils are encountered or improvements are performed as needed prior to 
backfilling and foundation construction.  SME should be at the construction site to perform tests at 
foundation locations to observe the condition of the subgrade and verify the bearing pressure prior to 
constructing the foundations. 

The 2015 Michigan Building Code (MBC) does not indicate a minimum footing depth below final site 
grade for frost protection where shallow foundations bear directly on rock.  However, due to the potential 
for variation in rock elevations across the site, it is likely shallow foundations will bear on natural soils or 
on engineered fill in some areas.  On that basis, we recommend shallow spread foundations be situated a 
minimum of 42 inches below final site grades for protection from frost action in normal winters.  To reduce 
forces on the sides of shallow spread foundations from frost heave, the foundations must be constructed 
with vertical sides.  If vertical excavation sidewalls cannot be maintained in foundation excavations, it will 
be necessary to slope back the excavations and use concrete formwork used to construct the 
foundations. 

For bearing capacity and settlement considerations, continuous (wall) foundations should have a 
minimum width of 18 inches and isolated spread (column) foundations should have a minimum dimension 
of 30 inches.  In some cases, the minimum foundation size criteria may govern the size of the shallow 
spread foundation and not the allowable soil bearing pressure. 

Total settlements for shallow spread foundations bearing directly on limestone are estimated to be 
negligible.  However, some total foundation settlement should be expected for foundations bearing on 
natural soils or engineered fill overlying the limestone.  Natural soils were not encountered above the 
limestone in the boring.  However, assuming foundations may bear on no more than about 5 feet of 
engineered fill or natural soils overlying rock and provided SME is present on site to test foundation 
subgrades, we anticipate total foundation settlement can be limited to about ½-inch, or less.  Therefore, 
where footings transition from bearing on rock to bearing on soil, differential settlements could approach 
½-inch.  The settlement estimate provided is based on the boring information, maximum net allowable soil 
bearing pressure, our experience with similar structures and soil conditions, and field verification of 
suitable bearing soils by SME. 

4.3 BELOW-GRADE WALLS AND DRAINAGE 

The northern portion of the proposed building will extend as much as about 5 feet below grade.  
Therefore, the north wall of the building and portions of the east and west walls will serve as below-grade 
walls to provide grade separation between the building FFE and higher grades on the building exterior.  
We recommend the below-grade walls are backfilled with MDOT Class II granular material extending a 
minimum of two feet horizontally from the backside of the walls.  Wall backfill should be compacted to a 
minimum of 95 percent of the maximum dry density as determined by the Modified Proctor test.  Care 
should be exercised during compaction of the wall backfill to avoid overstressing the walls.  The soil 
pressure below is based on properly placed and compacted backfill that meets the gradational 
requirements of MDOT Class II granular material.  For purposes of design, we recommend using a unit 
weight of 115 pounds per cubic-foot (pcf) and a friction angle of 32 degrees for the compacted backfill. 

For a drained granular backfill and a level finish surface behind the wall, an at-rest equivalent fluid 
pressure of 55 pcf should be used for the design of rigid walls.  Additional lateral pressures due to 
surcharge loading, such as adjacent floor or column loads, stored materials, or traffic loads, should be 
added to the above lateral earth pressure for design.  We recommend using a horizontal coefficient of 0.5 
for at-rest conditions to calculate loads on walls due to surcharges.  Use of this value requires a granular 
wall backfill.  Surcharge loads should be modeled as a uniform pressure distribution applied to the entire 
wall height. 

The earth pressure presented above is for a drained backfill.  To reduce the potential for the build-up of 
hydrostatic pressure behind the walls, we recommend drains be installed along the base of the retained 
soil side of the walls.  The drains should consist of a minimum 6-inch-diameter perforated plastic drain 
pipe, wrapped with a filter fabric and surrounded by six inches of a filter material, such as pea gravel 
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(MDOT 34G or MDOT 34R), wrapped with a filter fabric.  The drains should be discharged to a gravity 
drainage outlet, if feasible.  We recommend surface water be directed away from wall backfill areas, and 
that roof downspouts not be allowed to discharge onto the ground surface behind below-grade walls.  We 
also recommend the use of a waterproofing material on the backfill side of the below-grade walls rather 
than a dampproofing material.  The waterproofing material will provide for less potential for moisture-
vapor transmission through the walls and into the building compared to the use of a dampproofing 
material.  The waterproofing will also mitigate the risk of leakage into the building if there are localized 
areas in the backfill where water ponds temporarily before being collected and drained by the 
recommended drainage system. 

4.4 SEISMIC SITE CLASS 

Section 1613.3.1 of the 2015 MBC states, “The parameters Ss and S1 shall be determined from the 0.2 
and 1-second spectral response accelerations shown on Figures 1613.3.1(1) through 1613.3.1(8).  
Where S1 is less than or equal to 0.04g and SS is less than or equal to 0.15g, the structure is permitted to 
be assigned to Seismic Design Category A.” 

For this site location, the mapped short-period spectral response acceleration, SS, and mapped spectral 
response acceleration at 1-second period, S1, is 0.051g (less than or equal to 0.15g) and 0.023g (less 
than or equal to 0.04g), respectively.  Therefore, a seismic Site Class does not need to be provided for 
this site and a Seismic Design Category A structure can be designed for this project according to the 
2015 MBC note above. 

4.5 TEMPORARY EARTH RETENTION 

A temporary earth retention system (TERS) will be required along the north side of the side to protect the 
adjacent sidewalk and Main Street during construction.  We anticipate the excavation for construction of 
the new comfort station will extend about 8 feet below the adjacent sidewalk.  Several types of TERS’s 
could be considered for use at this site.  Based on the boring, we anticipate either a soil nail wall or a 
soldier pile and lagging system are feasible.   

Soil nail walls consist of a series of steel anchors or “nails” that are inserted into holes extending from the 
wall face into the retained soil zone and then grouted in place.  The exposed soil at the wall face is than 
covered with a reinforced shotcrete skin, and the soil nails locked-off onto this skin.  This type of wall is 
constructed from the top down in stages.  Enough soil is excavated in each stage to allow for installation 
of soil nails and placement of shotcrete before additional soil is excavated.  This installation process is 
repeated until the design wall depth is reached.  Soil nailing equipment is relatively small which would be 
a benefit due to site constraints and logistics of getting equipment on and off the island.  Since the soil 
nails would extend beneath the roadway, a permit from MDOT would be required.  In addition, the 
location and depth of underground utilities in the design reinforcement zone must be accurately 
determined to avoid conflict with the soil nails.  Soil nail walls are installed by specialty contractors. 

Soldier pile and lagging walls typically consist of vertical H-piles that are drilled or driven at regular 
intervals along the edge of the planned excavation.  Lagging consisting of wood, steel or precast concrete 
panels is inserted behind the front pile flanges as the excavation proceeds downward.  The lagging 
resists the load of the retained soil and transfers it to the soldier piles.  The walls can be designed as 
cantilever walls or receive additional lateral support from anchors or bracing.  Based on the shallow 
limestone depth at the site, we anticipate relatively large pile driving or drilling equipment will be required 
to obtain sufficient embedment of the soldier piles into the limestone.  Pile driving is noisy and generates 
vibrations that can cause settlement of nearby structures.  Therefore, for this project, driving of soldier 
piles should be prohibited and soldier piles should be installed by drilling methods. 

The TERS selected for this project must be designed by a licensed engineer with experience in TERS 
design.  The TERS must be constructed by a contractor with experience in similar TERS construction.  
Typically, a TERS is procured by issuing a performance specification for the work, and contractors submit 
proposals for a TERS that is geared to their expertise.  The design for a TERS is also typically prepared 
by an engineer that is retained directly by the selected TERS contractor. 
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4.6 CONSTRUCTION CONSIDERATIONS 

We do not expect significant groundwater seepage into excavations that remain above the water level of 
Lake Huron.  However, seepage from perched sources and runoff could be encountered at higher 
elevations.  We anticipate standard sump pit and pumping procedures will be adequate to control these 
accumulations, on a localized basis.  Higher-capacity dewatering techniques will be required to control 
groundwater accumulations in excavations in sands that extend more than about one foot below the 
groundwater level.  A working surface of crushed aggregate or crushed concrete may be required to 
protect the exposed subgrade where groundwater is present. 

As indicated in Section 4.1.2, the contractor should be prepared to perform rock excavation due to the 
potential variation in rock elevations across the site.   

The contractor must provide a safely sloped excavation or an adequately constructed and braced shoring 
system in accordance with federal, state and local safety regulations for individuals working in an 
excavation that may expose them to the danger of moving ground.  If material is stored or heavy 
equipment is operated near an excavation, use appropriate shoring to resist the extra pressure due to the 
superimposed loads. 

The contractor must take precautions to protect adjacent improvements during construction for this 
project.  Care must be exercised during the excavating and compacting operations so that excessive 
vibrations do not cause settlement of existing utilities or other improvements, and to avoid undermining 
existing improvements during site excavations.  The temporary earth retention along the north side of the 
site must be design by a licensed engineer that is experienced with earth retention design.  

Handling, transportation and disposal of excavated materials and groundwater should be performed in 
accordance with applicable regulatory requirements. 
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APPENDIX A 
BORING LOCATION DIAGRAM (FIGURE NO. 1) 

BORING LOG TERMINOLOGY 

BORING LOG (B1) 
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Determine percentages of sand and gravel from grain-size curve.   
Depending on percentage of fines (fraction smaller than No. 200 
sieve size), coarse-grained soils are classified as follows: 

Less than 5 percent……………………..……...GW, GP, SW, SP 
More than 12 percent……………………..…….GM, GC, SM, SC 
5 to 12 percent……………...……..Cases requiring dual symbols 

 SP-SM or SW-SM (SAND with Silt or SAND with Silt and Grav-

el) 
 SP-SC or SW-SC (SAND with Clay or SAND with Clay and 

Gravel) 
 GP-GM or GW-GM (GRAVEL with Silt or GRAVEL with Silt and 

Sand) 
 GP-GC or GW-GC (GRAVEL with Clay or GRAVEL with Clay 

and Sand) 

If the fines are CL-ML: 

 SC-SM (SILTY CLAYEY SAND or SILTY CLAYEY SAND with 
Gravel) 

 SM-SC (CLAYEY SILTY SAND or CLAYEY SILTY SAND with 
Gravel) 

 GC-GM (SILTY CLAYEY GRAVEL or SILTY CLAYEY GRAVEL 
with Sand) 

 GM-GC (CLAYEY SILTY GRAVEL or CLAYEY SILTY GRAVEL 
with Sand) 

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART 

COARSE-GRAINED SOIL 
(more than 50% of material is larger than No. 200 sieve size.) 

GRAVEL 

More than 50% of 
coarse  

fraction larger than 
No. 4 sieve size 

Clean Gravel (Less than 5% fines) 

 GW 
Well-graded gravel; 
gravel-sand mixtures, 
little or no fines 

 GP 
Poorly-graded gravel; 
gravel-sand mixtures, 
little or no fines 

Gravel with fines (More than 12% fines) 

 GM 
Silty gravel; gravel-sand-
silt mixtures 

 GC 
Clayey gravel; gravel-
sand-clay mixtures 

SAND 

50% or more of 
coarse  

fraction smaller than 
No. 4 sieve size 

Clean Sand (Less than 5% fines) 

 SW 
Well-graded sand; sand-
gravel mixtures, little or 
no fines 

 SP 
Poorly graded sand; 
sand-gravel mixtures, 
little or no fines 

Sand with fines (More than 12% fines) 

 SM 
Silty sand; sand-silt-
gravel mixtures 

 SC 
Clayey sand; sand–clay-
gravel mixtures 

FINE-GRAINED SOIL 
(50% or more of material is smaller than No. 200 sieve size) 

SILT 
AND 

CLAY 
Liquid limit 
less than  

50% 

 ML 
Inorganic silt; sandy silt 
or gravelly silt with slight 
plasticity 

 CL 
Inorganic clay of low 
plasticity; lean clay, 
sandy clay, gravelly clay 

 OL 
Organic silt and organic 
clay of low plasticity 

SILT 
AND 

CLAY 
Liquid limit 

50% 
or greater 

 MH 
Inorganic silt of high 
plasticity, elastic silt 

 CH 
Inorganic clay of high 
plasticity, fat clay 

 OH 
Organic silt and organic 
clay of high plasticity 

HIGHLY  
ORGANIC 

SOIL 
 PT 

Peat and other highly 
organic soil 

LABORATORY CLASSIFICATION CRITERIA  

GW 
          D60                                      D30 

2 
CU =          greater than 4; CC =                 between 1 and 3 
          D10                                   D10 x D60 

GP Not meeting all gradation requirements for GW 

GM 
Atterberg limits below “A” 
line or PI less than 4 

Above “A” line with PI 
between 4 and 7 are 
borderline cases requiring 
use of dual symbols GC 

Atterberg limits above “A” 
line with PI greater than 7 

SW 
         D60                                      D30 

2 

CU =          greater than 6; CC =                 between 1 and 3 
          D10                                   D10 x D60 

SP Not meeting all gradation requirements for SW 

SM 
Atterberg limits below “A” 
line or PI less than 4 Above “A” line with PI  

between 4 and 7 are  
borderline cases requiring 
use of dual symbols SC 

Atterberg limits above “A” 
line with PI greater than 7 

BORING LOG TERMINOLOGY 

LIQUID LIMIT (LL) (%) 

 

 

 

 

 

PLASTICITY CHART 

 

DRILLING AND SAMPLING ABBREVIATIONS 

 
2ST –  Shelby Tube – 2” O.D. 
3ST – Shelby Tube – 3” O.D. 
AS – Auger Sample 
GS – Grab Sample 
LS – Liner Sample 
NR – No Recovery 
PM – Pressure Meter 
RC – Rock Core diamond bit. NX size, except 

where noted 
SB – Split Barrel Sample 1-3/8” I.D., 2” O.D., 

except where noted 
VS  – Vane Shear 
WS – Wash Sample 

OTHER ABBREVIATIONS 

 
WOH – Weight of Hammer 
WOR – Weight of Rods 
SP – Soil Probe 
PID – Photo Ionization Device 
FID – Flame Ionization Device 

PARTICLE SIZES  

 
Boulders     - Greater than 12 inches 
Cobbles     - 3 inches to 12 inches 
Gravel- Coarse     - 3/4 inches to 3 inches 
   Fine     - No. 4 to 3/4 inches 
Sand-   Coarse      - No. 10 to No. 4 
   Medium       - No. 40 to No. 10 
   Fine     - No. 200 to No. 40 
Silt and Clay        - Less than (0.0074 mm) 

DEPOSITIONAL FEATURES 

 
Parting – as much as 1/16 inch thick 
Seam – 1/16 inch to 1/2 inch thick 
Layer – 1/2 inch to 12 inches thick 
Stratum – greater than 12 inches thick 
Pocket – deposit of limited lateral extent 
Lens – lenticular deposit 
Hardpan/Till – an unstratified, consolidated or cemented 

mixture of clay, silt, sand and/or gravel, the 
size/shape of the constituents vary widely 

Lacustrine – soil deposited by lake water 

Mottled –   soil irregularly marked with spots of different 

      colors that vary in number and size 

Varved –   alternating partings or seams of silt and/or  

      clay 

Occasional – one or less per foot of thickness 
Frequent – more than one per foot of thickness 
Interbedded – strata of soil or beds of rock lying between or 

alternating with other strata of a different 
nature 

VISUAL MANUAL PROCEDURE 

 
 
When laboratory tests are not performed to confirm the classifica-
tion of soils exhibiting borderline classifications, the two possible 
classifications would be separated with a slash, as follows: 

For soils where it is difficult to distinguish if it is a coarse or fine-
grained soil: 

 SC/CL (CLAYEY SAND to Sandy LEAN CLAY) 
 SM/ML (SILTY SAND to SANDY SILT) 
 GC/CL (CLAYEY GRAVEL to Gravelly LEAN CLAY) 
 GM/ML (SILTY GRAVEL to Gravelly SILT) 

For soils where it is difficult to distinguish if it is sand or gravel, 
poorly or well-graded sand or gravel; silt or clay; or plastic or non-
plastic silt or clay: 

 SP/GP or SW/GW (SAND with Gravel to GRAVEL with Sand) 
 SC/GC (CLAYEY SAND with Gravel to CLAYEY GRAVEL with 

Sand) 
 SM/GM (SILTY SAND with Gravel to SILTY GRAVEL with 

Sand) 
 SW/SP (SAND or SAND with Gravel) 
 GP/GW (GRAVEL or GRAVEL with Sand) 
 SC/SM (CLAYEY to SILTY SAND) 
 GM/GC (SILTY to CLAYEY GRAVEL) 
 CL/ML (SILTY CLAY) 
 ML/CL (CLAYEY SILT) 
 CH/MH (FAT CLAY to ELASTIC SILT) 
 CL/CH (LEAN to FAT CLAY) 
 MH/ML (ELASTIC SILT to SILT) 
 OL/OH (ORGANIC SILT or ORGANIC CLAY) 

OTHER MATERIAL SYMBOLS 

 

 
 
 
 
 
Topsoil 

 

 
 
 
 
 
Void 

 
 
 
 
 
Sandstone 

 

 
 
 
 
 
Asphalt 

 

 
 
 
 
Glacial  
Till 

 
 
 
 
 
Siltstone 

 

 
 
 
 
Base 

 

 
 
 
 
Coal 

 
 
 
 
Limestone 

 

 
 
 
Concrete 

 

 
 
 
Shale 

 
 
 
Fill 

 

CLASSIFICATION TERMINOLOGY AND CORRELATIONS 

Cohesionless Soils   

Relative Density N-Value  
(Blows per foot) 

   

Very Loose  
Loose  
Medium Dense  
Dense  
Very Dense  
Extremely Dense  

0 to 4 
 4 to 10 
10 to 30 
30 to 50 
50 to 80 
Over 80 

   

Standard Penetration ‘N-Value’ = Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split barrel sampler, except 
where noted. 

Cohesive Soils   

Consistency  
N-Value 

(Blows per foot) 
Undrained Shear 
Strength (kips/ft2) 

Very Soft  
Soft  
Medium  
Stiff  
Very Stiff  
Hard  

0 - 2 
2 - 4 
4 - 8 

8 - 15 
15 - 30 
>  30 

0.25 or less 
0.25 to 0.50 

0.50 to 1.0 

1.0 to 2.0 

2.0 to 4.0 

4.0 or greater  
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7
8
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7
7
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15
50/5"

100/4"

0.3

0.9

6.0

10.0

3" of BRICK PAVERS

6" of SAND FILL

FILL - LIMESTONE Fragments
and Pieces with Sand and Clay-
Occasional Brick Fragments-
Brown- Medium Dense (GP)

Weathered LIMESTONE- Brown

END OF BORING AT 10.0 FEET.

SB1

SB2

SB3

SB4

DATE STARTED: 12/13/18 COMPLETED: 12/13/18

LOGGED BY: KJR CHECKED BY: JLN

BORING METHOD: Hollow-stem Augers

RIG NO.: CME750DRILLER: TR-Brax Drilling

GROUNDWATER & BACKFILL INFORMATION

GROUNDWATER WAS NOT ENCOUNTERED

NOTES: 1. The indicated stratification lines are approximate.  In situ, the transition between materials may be gradual.
2. Brick pavers at the ground surface were removed prior to drilling and replaced upon completion of drilling.

MCPL LL
     

BACKFILL METHOD: Auger Cuttings
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PROJECT NAME: Mackinac Island Comfort Station PROJECT NUMBER: 080599.00
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APPENDIX B 
IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL ENGINEERING REPORT 

GENERAL COMMENTS 

LABORATORY TESTING PROCEDURES 





Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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GENERAL COMMENTS 
 
BASIS OF GEOTECHNICAL REPORT 
This report has been prepared in accordance with generally accepted geotechnical engineering practices to assist in the design 
and/or evaluation of this project.  If the project plans, design criteria, and other project information referenced in this report and 
utilized by SME to prepare our recommendations are changed, the conclusions and recommendations contained in this report 
are not considered valid unless the changes are reviewed, and the conclusions and recommendations of this report are modified 
or approved in writing by our office. 
 
The discussions and recommendations submitted in this report are based on the available project information, described in this 
report, and the geotechnical data obtained from the field exploration at the locations indicated in the report.  Variations in the soil 
and groundwater conditions commonly occur between or away from sampling locations.  The nature and extent of the variations 
may not become evident until the time of construction.  If significant variations are observed during construction, SME should be 
contacted to reevaluate the recommendations of this report.  SME should be retained to continue our services through 
construction to observe and evaluate the actual subsurface conditions relative to the recommendations made in this report. 
 
In the process of obtaining and testing samples and preparing this report, procedures are followed that represent reasonable 
and accepted practice in the field of soil and foundation engineering.  Specifically, field logs are prepared during the field 
exploration that describe field occurrences, sampling locations, and other information.  Samples obtained in the field are 
frequently subjected to additional testing and reclassification in the laboratory and differences may exist between the field logs 
and the report logs.  The engineer preparing the report reviews the field logs, laboratory classifications, and test data and then 
prepares the report logs.  Our recommendations are based on the contents of the report logs and the information contained 
therein. 
 

REVIEW OF DESIGN DETAILS, PLANS, AND SPECIFICATIONS 
SME should be retained to review the design details, project plans, and specifications to verify those documents are consistent 
with the recommendations contained in this report.   
 

REVIEW OF REPORT INFORMATION WITH PROJECT TEAM 
Implementation of our recommendations may affect the design, construction, and performance of the proposed improvements, 
along with the potential inherent risks involved with the proposed construction.  The client and key members of the design team, 
including SME, should discuss the issues covered in this report so that the issues are understood and applied in a manner 
consistent with the owner’s budget, tolerance of risk, and expectations for performance and maintenance. 
 

FIELD VERIFICATION OF GEOTECHNICAL CONDITIONS 
SME should be retained to verify the recommendations of this report are properly implemented during construction.  This may 
avoid misinterpretation of our recommendations by other parties and will allow us to review and modify our recommendations if 
variations in the site subsurface conditions are encountered.   
 

PROJECT INFORMATION FOR CONTRACTOR 
This report and any future addenda or other reports regarding this site should be made available to prospective contractors prior 
to submitting their proposals for their information only and to supply them with facts relative to the subsurface evaluation and 
laboratory test results.  If the selected contractor encounters subsurface conditions during construction, which differ from those 
presented in this report, the contractor should promptly describe the nature and extent of the differing conditions in writing and 
SME should be notified so that we can verify those conditions.  The construction contract should include provisions for dealing 
with differing conditions and contingency funds should be reserved for potential problems during earthwork and foundation 
construction.  We would be pleased to assist you in developing the contract provisions based on our experience. 
 
The contractor should be prepared to handle environmental conditions encountered at this site, which may affect the excavation, 
removal, or disposal of soil; dewatering of excavations; and health and safety of workers.  Any Environmental Assessment 
reports prepared for this site should be made available for review by bidders and the successful contractor. 
 

THIRD PARTY RELIANCE/REUSE OF THIS REPORT 
This report has been prepared solely for the use of our Client for the project specifically described in this report.  This report 
cannot be relied upon by other parties not involved in the project, unless specifically allowed by SME in writing.  SME also is not 
responsible for the interpretation by other parties of the geotechnical data and the recommendations provided herein. 
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LABORATORY TESTING PROCEDURES 
 
VISUAL ENGINEERING CLASSIFICATION 
Visual classification was performed on recovered samples.  The appended General Notes and Unified Soil Classification 
System (USCS) sheets include a brief summary of the general method used visually classify the soil and assign an 
appropriate USCS group symbol.  The estimated group symbol, according to the USCS, is shown in parentheses 
following the textural description of the various strata on the boring logs appended to this report.  The soil descriptions 
developed from visual classifications are sometimes modified to reflect the results of laboratory testing. 
 
 

MOISTURE CONTENT 
Moisture content tests were performed by weighing samples from the field at their in-situ moisture condition.  These 
samples were then dried at a constant temperature (approximately 110º C) overnight in an oven.  After drying, the 
samples were weighed to determine the dry weight of the sample and the weight of the water that was expelled during 
drying.  The moisture content of the specimen is expressed as a percent and is the weight of the water compared to the 
dry weight of the specimen. 
 
 

HAND PENETROMETER TESTS 
In the hand penetrometer test, the unconfined compressive strength of a cohesive soil sample is estimated by measuring 
the resistance of the sample to the penetration of a small calibrated, spring-loaded cylinder.  The maximum capacity of the 
penetrometer is 4.5 tons per square-foot (tsf).  Theoretically, the undrained shear strength of the cohesive sample is one-
half the unconfined compressive strength.  The undrained shear strength (based on the hand penetrometer test) 
presented on the boring logs is reported in units of kips per square-foot (ksf). 
 
 

TORVANE SHEAR TESTS 
In the Torvane test, the shear strength of a low strength, cohesive soil sample is estimated by measuring the resistance of 
the sample to a torque applied through vanes inserted into the sample.  The undrained shear strength of the samples is 
measured from the maximum torque required to shear the sample and is reported in units of kips per square-foot (ksf). 
 
 

LOSS-ON-IGNITION (ORGANIC CONTENT) TESTS 
Loss-on-ignition (LOI) tests are conducted by first weighing the sample and then heating the sample to dry the moisture 
from the sample (in the same manner as determining the moisture content of the soil).  The sample is then re-weighed to 
determine the dry weight and then heated for 4 hours in a muffle furnace at a high temperature (approximately 440º C).  
After cooling, the sample is re-weighed to calculate the amount of ash remaining, which in turn is used to determine the 
amount of organic matter burned from the original dry sample.  The organic matter content of the specimen is expressed 
as a percent compared to the dry weight of the sample. 
 
 

ATTERBERG LIMITS TESTS 
Atterberg limits tests consist of two components.  The plastic limit of a cohesive sample is determined by rolling the 
sample into a thread and the plastic limit is the moisture content where a 1/8-inch thread begins to crumble.  The liquid 
limit is determined by placing a ½-inch thick soil pat into the liquid limits cup and using a grooving tool to divide the soil pat 
in half.  The cup is then tapped on the base of the liquid limits device using a crank handle.  The number of drops of the 
cup to close the gap formed by the grooving tool ½ inch is recorded along with the corresponding moisture content of the 
sample.  This procedure is repeated several times at different moisture contents and a graph of moisture content and the 
corresponding number of blows is plotted.  The liquid limit is defined as the moisture content at a nominal 25 drops of the 
cup.  From this test, the plasticity index can be determined by subtracting the plastic limit from the liquid limit. 
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SECTION 005000 - AVAILABILITY OF ELECTRONIC FILES 
 
PART 1 - GENERAL 
 
1.1  POLICY 
 
 A. As a service to bidders, contractors, subcontractors, vendors, material suppliers and others 

needing electronic copies of drawing files, the Architect will provide electronic files via file 
transfer through the Project Website in accordance with the following policy. 
1. In accepting and utilizing any drawings or data generated and furnished by WTA 

Architects, the Receiver agrees that all such electronic files are instruments of service of 
WTA Architects and its consultants, who shall be deemed the author, and shall retain all 
common law, statutory law and other rights, without limitation, including copyrights. 

2. The Receiver agrees not to reuse these electronic files, in whole or in part, for any purpose 
other than for the Project.  The Receiver agrees not to transfer these electronic files to 
others without the prior written consent of WTA Architects or its consultants.  The 
Receiver further agrees that WTA Architects and its consultants shall have no 
responsibility or liability to Receiver or others for any changes made it shall be the 
Receiver’s responsibility to be aware of changes made by WTA Architects, its consultants 
or the Owner. 

3. It is further understood and agreed that the undersigned Receiver will hold WTA 
Architects and its consultants harmless, indemnify and defend WTA Architects and its 
consultants from all claims, liabilities, losses, etc., including attorney’s fees arising out of the 
use or misuse of the transferred items. 

4. It is understood and agreed that the items transmitted are prepared from electronic files 
current at the time of preparation.  All files are AutoCAD 2018.  The Receiver will specify on 
request form if an older version is required. 

5. This information does not waive the need to verify and review current field conditions and 
the status of Addenda and/or Bulletin documentation. 

6. As a record of information to be transmitted, WTA Architects will prepare a duplicate 
back-up for its files, which may be electronic or hard-copy. 

7. Compensation for providing this material will be as follows: Fees waived. 
8. Signed copy of the Release Letter must be provided before files will be released. 

 
1.2  REQUEST PROCEDURE 
 
 B. To receive files the attached Release Letter must be completed in full and submitted to the 

Project Manager at WTA Architects. 
1. A signed copy of the Release Letter must be submitted; faxed or emailed copies will be 

accepted.   
2. Upon remittance of the signed Release Letter, allow five working days for processing. 
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Firm Requesting Files: 
 
Name:  

Company:  

Address:  

City, State, Zip:  

 
 
Re: Letter of Authorization for Electronic File Transfers 
 
Project Name: Mackinac Island State Harbor Comfort Station Replacement 

 
WTA Project No.: 2018060 

 
Dear Sir: 
 
Per your request, WTA Architects will transmit the requested electronic files via file transfer through the 
project website upon receipt of this letter with conditions of agreement as stated. 

1. In accepting and utilizing any drawings or data generated and furnished by WTA Architects, the Receiver 
agrees that all such electronic files are instruments of service of WTA Architects and its consultants, who 
shall be deemed the author, and shall retain all common law, statutory law and other rights, without 
limitation, including copyrights. 

2. The Receiver agrees not to reuse these electronic files, in whole or in part, for any purpose other than for 
the Project.  The Receiver agrees not to transfer these electronic files to others without the prior written 
consent of WTA Architects or its consultants.  The Receiver further agrees that WTA Architects and its 
consultants shall have no responsibility or liability to the Receiver or others for any changes made it shall be 
the Contractors responsibility to be aware of changes made by WTA Architects, its consultants or the 
Owner. 

3. It is further understood and agreed that the undersigned will hold WTA Architects and its consultants 
harmless, indemnify and defend WTA Architects and its consultants from all claims, liabilities, losses, etc., 
including attorney’s fees arising out of the use or misuse of the transferred items. 

4. It is understood and agreed that the items transmitted are prepared from electronic files current at the time 
of preparation.  All files are AutoCAD 2018, unless requested otherwise. 

5. This information does not waive the need to verify and review current field conditions and the status of 
Addenda and/or Bulletin documentation. 

6. As a record of information to be transmitted, we will prepare a duplicate back-up for our files, which may 
be electronic or hard-copy. 

7. Compensation for providing this material will be as follows:  Fees waived. 

 
Fee: 

 
$ 

 
Drawings: ____________________________________ 

 
Signed: 

  
Printed Name/Title: 

 
 

 
To be Completed by WTA Architects, Inc. 

 
Released (Signed By): 

 
 

 
WTA Architects, Inc. 

 
Printed Name/Title:    

 
_____________________________________ 
 

 
Date: 

 
_________________ 

 
END OF SECTION 005000 

Date:   _____________________ 
 
 
 
 
 
Phone: _____________________ 
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Project information. 
2. Work covered by Contract Documents. 
3. Access to site. 
4. Work restrictions. 
5. Specification and Drawing conventions. 

B. Related Requirements: 
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 

governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification: Mackinac Island State Harbor Comfort Station Replacement. 
1. Project Location: Mackinac Island State Harbor, Mackinac Island, Michigan. 

B. Owner: DNR Parks & Recreation Division, 120 A Street, Cheboygan, MI  49721. 
1. Owner's Representative: Keith Cheli, Landscape Architect, Regional Field Planner; 

(989) 370-1907. 
C. Architect: WTA Architects, 100 S. Jefferson Ave, Suite 601, Saginaw, Michigan. 

1. Contact: Jason Goff, Project Architect; (989) 752-8107; jgoff@wtaarch.com. 
D. Web-Based Project Software: Project software administered by Architect will be used for 

purposes of managing communication and documents during the construction stage. 
1. See Section 013100 "Project Management and Coordination." for requirements for 

using web-based Project software. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following: 
1. Demolition of the existing structure and construction of a new replacement facility, 

including all associated site work, utilities, site restoration, and other Work indicated in 
the Contract Documents. 

B. Type of Contract: 
1. Project will be constructed under a single prime contract. 

1.4 ACCESS TO SITE 

A. Use of Site: Limit use of Project site to Work in areas indicated. Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 
1. Driveways, Walkways, and Entrances: Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times. 
Do not use these areas for parking or for storage of materials. 

1.5 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. 
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B. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner 
or others unless permitted under the following conditions and then only after providing 
temporary utility services according to requirements indicated: 
1. Notify Architect and Owner not less than two days in advance of proposed utility 

interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 

1.6 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012100 - ALLOWANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 
B. Types of allowances include the following: 

1. Lump-sum allowances. 
2. Unit-cost allowances. 
3. Provisionary allowances. 

C. Related Requirements: 
1. Section 012200 "Unit Prices" for procedures for using unit prices, including adjustment 

of quantity allowances when applicable. 

1.2 SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date when 
final selection, or purchase and delivery, of each product or system described by an 
allowance must be completed by the Owner to avoid delaying the Work. 

B. At Architect's request, obtain proposals for each allowance for use in making final 
selections. Include recommendations that are relevant to performing the Work. 

C. Purchase products and systems selected by Architect from the designated supplier. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances in the form 
specified for Change Orders. 

1.4 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site 
for use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions 
of the Work. 

1.5 LUMP-SUM ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 
Owner or selected by Architect under allowance and shall include taxes, freight, and 
delivery to Project site. 

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, 
labor, installation, overhead and profit, and similar costs related to products and materials 
ordered by Owner or selected by Architect under allowance shall be included as part of the 
Contract Sum and not part of the allowance. 
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1.6 UNIT-COST ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 
Owner or selected by Architect under allowance and shall include taxes, freight, and 
delivery to Project site. 

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, 
labor, installation, overhead and profit, and similar costs related to products and materials 
ordered by Owner or selected by Architect under allowance shall be included as part of the 
Contract Sum and not part of the allowance. 

1.7 PROVISIONARY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes and only 
by Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by 
Owner under the contingency allowance are included in the allowance and are not part of 
the Contract Sum. These costs include delivery, installation, taxes, insurance, equipment 
rental, and similar costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include 
Contractor's related costs and reasonable overhead and profit. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to 
Owner by Change Order. 

1.8 ADJUSTMENT OF ALLOWANCES 

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal 
based on the difference between purchase amount and the allowance, multiplied by final 
measurement of work-in-place where applicable. If applicable, include reasonable 
allowances for cutting losses, tolerances, mixing wastes, normal product imperfections, and 
similar margins. 
1. Include installation costs in purchase amount only where indicated as part of the 

allowance. 
2. If requested, prepare explanation and documentation to substantiate distribution of 

overhead costs and other markups. 
3. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders 

related to unit-cost allowances. 
4. Owner reserves the right to establish the quantity of work-in-place by independent 

quantity survey, measure, or count. 
B. Submit claims for increased costs because of a change in scope or nature of the allowance 

described in the Contract Documents, whether for the purchase order amount or 
Contractor's handling, labor, installation, overhead, and profit. 
1. Do not include Contractor's or subcontractor's indirect expense in the Change Order 

cost amount unless it is clearly shown that the nature or extent of Work has changed 
from what could have been foreseen from information in the Contract Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or 
lower-priced materials or systems of the same scope and nature as originally 
indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects. 
Return damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1: Provisionary Allowance: Include the sum of $50,000.00 for project related 
additions, as outlined in the contract. 

 

END OF SECTION 012100 
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SECTION 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 
B. Related Requirements: 

1. Section 012100 "Allowances" for procedures for using unit prices to adjust quantity 
allowances. 

1.2 DEFINITIONS 

A. Unit price is an amount incorporated into the Agreement, applicable during the duration of 
the Work as a price per unit of measurement for materials, equipment, or services, or a 
portion of the Work, added to or deducted from the Contract Sum by appropriate 
modification, if the scope of Work or estimated quantities of Work required by the Contract 
Documents are increased or decreased. 

1.3 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that requires 
establishment of unit prices. Methods of measurement and payment for unit prices are 
specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves 
use of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections 
referenced in the schedule contain requirements for materials described under each unit 
price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. Unit Price No. 1 – Rock Removal: 
1. Description: Rock cutting and removal as required for building excavations, according 

to Section 312301 "Excavation, Filling, and Grading." 
2. Unit of Measurement: Cubic Yard (CYD). 
3. Quantity Allowance: Price to be established for a range of 0-500 CYD. 

a. Base Bid amount shall include a minimum quantity as indicated on Civil 
Engineering drawing quantity tables.  Final contract amount will be adjusted 
based on unit price amount and actual quantities removed. 
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B. Unit Price No. 2 – Excavation: 
1. Description: General excavation as required for new building and foundations, 

according to Section 312301 "Excavation, Filling, and Grading." 
2. Unit of Measurement: Cubic Yard (CYD). 
3. Quantity Allowance: Price to be established for a range of 0-500 CYD. 

a. Base Bid amount shall include a minimum quantity as indicated on Civil 
Engineering drawing quantity tables.  Final contract amount will be adjusted 
based on unit price amount and actual quantities removed. 

C. Unit Price No. 3 – Subgrade Undercutting: 
1. Description: Removal and disposal of poor subgrade soils, and replacement with 

engineered fill, as determined by engineer according to Section 312301 "Excavation, 
Filling, and Grading." 
a. Excavate minimum of six inches below bottom of footing elevations and 

immediately place compacted MSHDOT 21AA dense graded aggregate up to the 
bottom of footing elevation.  This layer of aggregate shall extend a minimum 
twelve inches beyond the edge of the footings in all directions, or 1 vertical to 2 
horizontal slope away from the base of the footing in each direction, whichever 
is greater. 

2. Unit of Measurement: Square Yard of area excavated/filled (SYD). 
3. Quantity Allowance: Price to be established for a range of 0-250 SYD. 

D. Unit Price No. 4 – Concrete Foundation Wall Reduction: 
1. Description: Reduction in height of concrete foundation/retaining walls, based on 

adjusting bottom of footing elevations to accommodate bearing directly on rock.  
Basis of cost on lineal foot of wall per eight inches of height reduction. 

2. Unit of Measurement: Lineal Foot (LFT). 
3. Quantity Allowance: Price to be established for a range of 0-100 LFT. 

E. Unit Price No. 5 – CMU Foundation Wall Reduction: 
1. Description: Reduction in height of concrete masonry unit (CMU) foundation walls, 

based on adjusting bottom of footing elevations to accommodate bearing directly on 
rock.  Basis of cost on lineal foot of wall per eight inches of height reduction. 

2. Unit of Measurement: Lineal Foot (LFT). 
3. Quantity Allowance: Price to be established for a range of 0-100 LFT. 

END OF SECTION 012200 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain 
work defined in the bidding requirements that may be added to or deducted from 
the base bid amount if the Owner decides to accept a corresponding change either 
in the amount of construction to be completed or in the products, materials, 
equipment, systems, or installation methods described in the Contract Documents. 
1. Alternates described in this Section are part of the Work only if enumerated in 

the Agreement. 
2. The cost or credit for each alternate is the net addition to or deduction from 

the Contract Sum to incorporate alternates into the Work. No other 
adjustments are made to the Contract Sum. 

1.3 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

B. Execute accepted alternates under the same conditions as other work of the 
Contract. 

C. Schedule: A schedule of alternates is included at the end of this Section. 
Specification Sections referenced in schedule contain requirements for materials 
necessary to achieve the work described under each alternate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. 1: PEX Plumbing Piping. 
1. Base Bid: Provide copper piping for domestic water, as specified in 

Section 221000 “Plumbing Piping." 
2. Alternate: Provide deduct pricing to utilize PEX piping in lieu of copper piping 

for domestic water,  as specified in Section 221100 "PEX Plumbing Piping." 

END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 
B. Related Requirements: 

1. Section 016000 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

1.3 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 ICC-ES. 
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 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. 
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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. 

1.4 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. 

PART 2 - PRODUCTS 

2.1 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: 
a. Requested substitution is consistent with the Contract Documents and will 

produce indicated results. 
b. Requested substitution will not adversely affect Contractor's construction 

schedule. 
c. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
d. Requested substitution is compatible with other portions of the Work. 
e. Requested substitution has been coordinated with other portions of the Work. 
f. Requested substitution provides specified warranty. 
g. 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 unless otherwise indicated. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 
1. General Coordination Procedures. 
2. Coordination drawings. 
3. Requests for Information (RFIs). 
4. Project meetings. 

B. Related Requirements: 
1. Section 017300 "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 

1.2 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

1.3 GENERAL COORDINATION PROCEDURES 

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. 
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 to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
B. 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. 
C. 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. 
8. Startup and adjustment of systems. 
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1.4 COORDINATION DRAWINGS 

A. Coordination Drawings, General:  Prepare coordination drawings according to requirements 
in individual Sections, where installation is not completely shown on Shop Drawings, where 
limited space availability necessitates coordination, or if coordination is required to facilitate 
integration of products and materials fabricated or installed by more than one entity. 
1. Content:  Project-specific information, drawn accurately to a scale large enough to 

indicate and resolve conflicts.  Do not base coordination drawings on 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 dimensions shown on the Drawings.  Specifically note dimensions that 

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

B. Coordination Drawing Organization:  Organize coordination drawings as follows: 
1. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural elements, 

and mechanical, plumbing, fire-protection, fire-alarm, and electrical Work.  Show 
locations of visible ceiling-mounted devices relative to acoustical ceiling grid. 

2. Plenum Space:  Indicate subframing for support of ceiling and wall systems, 
mechanical and electrical equipment, and related Work.  Locate components within 
ceiling plenum to accommodate layout of light fixtures indicated on Drawings. 

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms showing 
plans and elevations of mechanical, plumbing, fire-alarm, and electrical equipment. 

4. Structural Penetrations:  Indicate penetrations and openings for all disciplines. 
5. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and locations 

of embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, 
angles, door floor closers, slab depressions for floor finishes, curbs and housekeeping 
pads, and similar items. 

6. Review:  Architect will review coordination drawings to confirm that the Work is being 
coordinated, but not for the details of the coordination, which are Contractor's 
responsibility. 

1.5 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation 
of the Contract Documents, Contractor shall prepare and submit an RFI in form specified. 
1. Architect will return RFIs submitted to Architect by other entities controlled by 

Contractor 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. 
B. Content of the RFI:  Include a detailed, legible description of item needing information or 

interpretation and the following: 
1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
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10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, 

Shop Drawings, coordination drawings, and other information necessary to fully 
describe items needing interpretation. 

C. RFI Forms:  AIA Document G716. 
D. Architect's  Action:  Architect will review each RFI, determine action required, and respond.  

Allow seven working days for Architect's response for each RFI.  RFIs received by Architect 
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 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 inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information. 

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 
Section 012600 "Contract Modification Procedures." 
a. If Contractor believes RFI response warrants change in the Contract Time or the 

Contract Sum, notify Architect in writing within 10 days of receipt of response. 
E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  

Submit log weekly.  Include the following: 
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. 

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. 
1. Identification of related Minor Change in the Work, Construction Change Directive, 

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

appropriate. 

1.6 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:  Entity responsible for conducting meeting will 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:  Architect will schedule and conduct 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. 
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.  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: 
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 and existing building. 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for moisture and mold control. 
r. Procedures for disruptions and shutdowns. 
s. Construction waste management and recycling. 
t. Parking availability. 
u. Office, work, and storage areas. 
v. Equipment deliveries and priorities. 
w. First aid. 
x. Security. 
y. Progress cleaning. 

3. Minutes:  Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

C. Preinstallation Conferences:  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. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
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j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
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 other 
parties requiring information. 

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:  Conduct progress meetings at regular intervals to be determined. 
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 meeting 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 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 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) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
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12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 

3. Minutes:  Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 
a. Schedule Updating:  Revise Contractor's construction schedule after each 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following: 
1. Daily construction reports. 
2. Site condition reports. 

1.2 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. 

PART 2 - PRODUCTS 

2.1 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. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain 

or snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events. 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Site Condition Reports:  Immediately on discovery of a difference between site conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a Request 
for Information.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Requirements: 
1. Section 017823 "Operation and Maintenance Data" for submitting operation and 

maintenance manuals. 
2. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action. 

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's responsive action.  Submittals may be rejected for not complying with 
requirements. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by 
dates required by construction schedule.  Include time required for review, ordering, 
manufacturing, fabrication, and delivery when establishing dates.  Include additional time 
required for making corrections or revisions to submittals noted by Architect and additional 
time for handling and reviewing submittals required by those corrections. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:  Electronic copies of digital data files of the Contract Drawings 
can be provided by Architect for Contractor's use in preparing submittals.  Refer to Section 
013310 “CAD Document Transfer Form” for additional information. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 
2. 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 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 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. 
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2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 
as initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
D. Paper Submittals:  Place a permanent label or title block on each submittal item for 

identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title 

block to record Contractor's review and approval markings and action taken by 
Architect. 

3. Include the following information for processing and recording action taken: 
a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of subcontractor. 
g. Name of supplier. 
h. Name of manufacturer. 
i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point 
(e.g., 061000.01.A). 

j. Number and title of appropriate Specification Section. 
k. Drawing number and detail references, as appropriate. 
l. Location(s) where product is to be installed, as appropriate. 
m. Other necessary identification. 

4. Additional Paper 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. 
a. Submit one copy of submittal to concurrent reviewer in addition to specified 

number of copies to Architect. 
5. Transmittal for Paper Submittals:  Assemble each submittal individually and 

appropriately for transmittal and handling.  Transmit each submittal using a transmittal 
form.  Architect will return without review submittals received from sources other than 
Contractor. 
a. Transmittal Form for Paper Submittals:  Use AIA Document G810. 
b. Transmittal Form for Paper Submittals:  Provide locations on form for the 

following information: 
1) Project name. 
2) Date. 
3) Destination (To:). 
4) Source (From:). 
5) Name and address of Architect. 
6) Name of Construction Manager. 
7) Name of Contractor. 
8) Name of firm or entity that prepared submittal. 
9) Names of subcontractor, manufacturer, and supplier. 
10) Category and type of submittal. 
11) Submittal purpose and description. 
12) Specification Section number and title. 
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13) Specification paragraph number or drawing designation and generic name 
for each of multiple items. 

14) Drawing number and detail references, as appropriate. 
15) Indication of full or partial submittal. 
16) Transmittal number, numbered consecutively. 
17) Submittal and transmittal distribution record. 
18) Remarks. 
19) Signature of transmitter. 

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file 
as follows: 
1. Assemble complete submittal package into a single indexed file incorporating 

submittal requirements of a single Specification Section and transmittal form with links 
enabling navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 
a. File name shall use project identifier and Specification Section number followed 

by a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect. 

4. Transmittal Form for Electronic Submittals:  Use software-generated form from 
electronic project management software acceptable to Owner, containing the 
following information: 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for 

each of multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number, numbered consecutively. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 

5. Metadata:  Include the following information as keywords in the electronic submittal 
file metadata: 
a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

F. Options:  Identify options requiring selection by Architect. 
G. Deviations:  Identify deviations from the Contract Documents on submittals. 
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H. 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. 
3. Resubmit submittals until they are marked with approval notation from Architect's 

action stamp. 
I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for 
performance of construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 
action submittals that are marked with approval notation from Architect's action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 
1. Post electronic submittals as PDF electronic files directly to Architect's FTP site 

specifically established for Project. 
a. Architect will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 
2. Submit electronic submittals via email as PDF electronic files. 

a. Architect will return annotated file.  Annotate and retain one copy of file as an 
electronic Project record document file. 

3. Action Submittals:  Submit three paper copies of each submittal unless otherwise 
indicated.  Architect will return two copies. 

4. Informational Submittals:  Submit two paper copies of each submittal unless otherwise 
indicated.  Architect will not return copies. 

5. Certificates and Certifications Submittals:  Provide a statement that includes signature 
of entity responsible for preparing certification.  Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 
a. Provide a digital signature with digital certificate on electronically-submitted 

certificates and certifications where indicated. 
b. Provide a notarized statement on original paper copy certificates and 

certifications where indicated. 
B. Product Data:  Collect information into a single submittal for each element of construction 

and type of product or equipment. 
1. If information must be specially prepared for submittal because standard published 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 
a. Wiring diagrams showing factory-installed wiring. 
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b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying 

Shop Drawings. 
5. Submit Product Data before or concurrent with Samples. 
6. Submit Product Data in the following format: 

a. PDF electronic file. 
b. Three paper copies of Product Data unless otherwise indicated.  Architect will 

return two copies. 
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, unless submittal based on Architect's digital data drawing files is otherwise permitted. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 
a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 30 
by 42 inches (750 by 1067 mm). 

3. Submit Shop Drawings in the following format: 
a. PDF electronic file. 
b. Two opaque (bond) copies of each submittal.  Architect will return one copy. 
c. Three opaque copies of each submittal.  Architect will retain two copies; 

remainder will be returned. 
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 applicable Specification Section. 

3. For projects where electronic submittals are required, provide corresponding 
electronic submittal of Sample transmittal, digital image file illustrating Sample 
characteristics, and identification information for record. 

4. 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. 

5. 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. 
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a. Number of Samples:  Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect  will return submittal with options 
selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, 
and physically identical with material or product proposed for use, and that show full 
range of color and texture variations expected.  Samples include, but are not limited 
to, the following:  partial sections of manufactured or fabricated components; small 
cuts or containers of materials; complete units of repetitively used materials; swatches 
showing color, texture, and pattern; color range sets; and components used for 
independent testing and inspection. 
a. Number of Samples:  Submit three sets of Samples.  Architect will retain two 

Sample sets; remainder will be returned.  Mark up and retain one returned 
Sample set as a project record sample. 
1) If variation in color, pattern, texture, or other characteristic is inherent in 

material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written 
summary indicating types of products required for the Work and their intended location.  
Include the following information in tabular form: 
1. Submit product schedule in the following format: 

a. PDF electronic file. 
b. Three paper copies of product schedule or list unless otherwise indicated.  

Architect will return two copies. 
F. Coordination Drawings Submittals:  Comply with requirements specified in Section 013100 

"Project Management and Coordination." 
G. Contractor's Construction Schedule:  Comply with requirements specified in Section 013200 

"Construction Progress Documentation." 
H. Application for Payment and Schedule of Values:  Comply with requirements specified in 

Section 012900 "Payment Procedures. 
I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply 

with requirements specified in Section 014000 "Quality Requirements." 
J. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 

specified in Section 017700 "Closeout Procedures." 
K. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and 

Maintenance Data." 
L. Qualification Data:  Prepare written information that demonstrates capabilities and 

experience of firm or person.  Include lists of completed projects with project names and 
addresses, contact information of architects and owners, and other information specified. 

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

N. Installer Certificates:  Submit 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. 

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

P. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 
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Q. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

R. Material Test Reports:  Submit 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. 

S. Product Test Reports:  Submit written reports indicating that 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. 

T. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. 

U. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 
"Quality Requirements." 

V. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed before 
installation of product, for compliance with performance requirements in the Contract 
Documents. 

W. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion. 

X. Field Test Reports:  Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 

Y. Design Data:  Prepare and submit 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. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, 
provide products and systems complying with specific performance and design criteria 
indicated. 
1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and 
other required submittals, submit digitally signed PDF electronic file and three paper copies 
of certificate, signed and sealed by the responsible design professional, for each product 
and system specifically assigned to Contractor to be designed or certified by a design 
professional. 
1. Indicate that products and systems comply with performance and design criteria in 

the Contract Documents.  Include list of codes, loads, and other factors used in 
performing these services. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

SUBMITTAL PROCEDURES 013300 - 8 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  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. Project Closeout and Maintenance Material Submittals:  See requirements in Section 017700 
"Closeout Procedures." 

C. 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. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp 
and will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections 
or revisions required, and return it.  Architect will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action. 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. 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. 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. 

2. 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. 

3. Specific test and inspection requirements are not specified in this Section. 

1.2 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 
constructed to verify selections made under Sample submittals; to demonstrate aesthetic 
effects and, where indicated, qualities of materials and execution; to review coordination, 
testing, or operation; to show interface between dissimilar materials; and to demonstrate 
compliance with specified installation tolerances.  Mockups are not Samples.  Unless 
otherwise indicated, approved mockups establish the standard by which the Work will be 
judged. 
1. Laboratory Mockups:  Full-size physical assemblies constructed at testing facility to 

verify performance characteristics. 
D. Preconstruction Testing:  Tests and inspections performed specifically for Project before 

products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. 

E. 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 specified requirements. 

F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 
e.g., plant, mill, factory, or shop. 

G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

I. 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. 
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1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific trade(s). 

J. Experienced:  When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  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 conflicting 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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 
submit copy of written statement of responsibility sent to authorities having jurisdiction 
before starting work on the following systems: 
1. Seismic-force-resisting system, designated seismic system, or component listed in the 

designated seismic system quality-assurance plan prepared by Architect. 
2. Main wind-force-resisting system or a wind-resisting component listed in the wind-

force-resisting system quality-assurance plan prepared by Architect. 
B. Testing Agency Qualifications:  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. 

1.5 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 
Sections.  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. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing 

and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
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13. Recommendations on retesting and reinspecting. 
B. Manufacturer's Field Reports:  Prepare written information documenting tests and 

inspections specified in other Sections.  Include the following: 
1. Name, address, and telephone number of representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
4. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
5. Other required items indicated in individual Specification Sections. 

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. 

1.6 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. 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. 

C. 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. 

D. 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. 

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 product that are similar in material, 
design, and extent to those indicated for this Project. 

F. Specialists:  Certain Specification Sections 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. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 
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 329; 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. Manufacturer's Representative Qualifications:  An authorized representative of manufacturer 

who is trained and approved by manufacturer to observe and 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: 
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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. Build laboratory mockups at testing facility using personnel, products, and 

methods of construction indicated for the completed Work. 
d. When testing is complete, remove test specimens, assemblies, and 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 
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. 
K. Laboratory Mockups:  Comply with requirements of preconstruction testing and those 

specified in individual Specification Sections. 

1.7 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. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities required to verify 
that the Work complies with requirements, 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 24 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. 
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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 manufacturer's representative to 
observe and inspect the Work.  Manufacturer's representative's services include examination 
of substrates and conditions, verification of materials, inspection of completed portions of 
the Work, and submittal of written reports. 

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. 
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. 

1.8 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Conducted by a qualified testing agency 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 reviews the completeness and adequacy of those procedures to 
perform the Work. 

2. Notifying Architect and Contractor promptly of irregularities and deficiencies 
observed in the Work during performance of its services. 
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3. Submitting a certified written report of each test, inspection, and similar quality-
control service to Architect with 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  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 revisions as they occur.  Provide access to 
test and inspection log for Architect's reference during normal working hours. 

3.2 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 or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as 
invisible as possible.  Comply with the Contract Document requirements for cutting 
and patching in Section 017300 "Execution." 

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 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

1.2 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the 
Project to use temporary services and facilities without cost, including, but not limited to, 
Architect, testing agencies, and authorities having jurisdiction. 
1. Contractor shall be responsible for the cost of all temporary utilities and use charges 

for the duration of construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, 
staging areas, construction site access points, and equipment circulation areas for 
construction personnel. 

B. Project Identification and Temporary Signs: Show fabrication and installation details, 
including plans, elevations, details, layouts, typestyles, graphic elements, and message 
content. 

C. Moisture-and Mold-Protection Plan: Describe procedures and controls for protecting 
materials and construction from water absorption and damage and mold. 

D. Erosion- and Sedimentation-Control Plan:  Show compliance with requirements of EPA 
Construction General Permit or authorities having jurisdiction, whichever is more stringent. 

1.4 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. 

1.5 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to 
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 

2.1 MATERIALS 

A. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, galvanized-
steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel pipe posts; 
minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull 
posts. 

B. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, 
galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

TEMPORARY FACILITIES AND CONTROLS 015000 - 2 

pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD 
corner and pull posts, with 1-5/8-inch- (42-mm-) OD top and bottom rails.  Provide 
galvanized-steel bases for supporting posts. 

C. Wood Enclosure Fence:  Plywood, 8 feet (2.4 m) high, framed with four 2-by-4-inch (50-by-
100-mm) rails, with preservative-treated wood posts spaced not more than 8 feet (2.4 m) 
apart. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment for construction operations. 

2.3 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 qualified 

testing agency acceptable to authorities having jurisdiction, and marked for intended 
location and application. 

PART 3 - EXECUTION 

3.1 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. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 
1. Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 
B. Water Service: Install water service and distribution piping in sizes and pressures adequate 

for construction. 
C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 

construction personnel.  Comply with requirements of authorities having jurisdiction for 
type, number, location, operation, and maintenance of fixtures and facilities. 

D. Temporary Heating and Cooling:  Provide temporary heating and cooling required by 
construction activities for curing or drying of completed installations or for protecting 
installed construction from adverse effects of low temperatures or high humidity.  Select 
equipment that will not have a harmful effect on completed installations or elements being 
installed. 
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E. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of high humidity.  Select equipment that will not have a 
harmful effect on completed installations or elements being installed.  Coordinate ventilation 
requirements to produce ambient condition required and minimize energy consumption. 

F. Electric Power Service: Provide electric power service and distribution system of sufficient 
size, capacity, and power characteristics required for construction operations. 

G. Lighting:  Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic conditions. 
1. Install and operate temporary lighting that fulfills security and protection requirements 

without operating entire system. 
H. Telephone Service: Provide superintendent with cellular telephone or portable two-way 

radio for use when away from field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 
1. Provide construction for temporary offices, shops, and sheds located within 

construction area or within 30 feet (9 m) of building lines that is noncombustible 
according to ASTM E 136.  Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion inspection.  
Remove before Substantial Completion.  Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable 
to Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 
1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Dewatering Facilities and Drains:  Comply with requirements of authorities having 
jurisdiction.  Maintain Project site, excavations, and construction free of water. 
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 
2. Remove snow and ice as required to minimize accumulations. 

D. Project Signs:  Provide Project signs as indicated.  Unauthorized signs are not permitted. 
1. Identification Signs:  Provide Project identification signs as indicated on Drawings. 
2. Temporary Signs:  Provide other signs as indicated and as required to inform public 

and individuals seeking entrance to Project. 
a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 
E. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 

waste from construction operations.  Comply with requirements of authorities having 
jurisdiction.  Comply with progress cleaning requirements in Section 017300 "Execution." 

F. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 
1. Truck cranes and similar devices used for hoisting materials are considered "tools and 

equipment" and not temporary facilities. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities, 
and other improvements at Project site and on adjacent properties, except those indicated 
to be removed or altered.  Repair damage to existing facilities. 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize 
possible air, waterway, and subsoil contamination or pollution or other undesirable effects. 
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C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion 
and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to 
adjacent properties and walkways. 
1. Verify that flows of water redirected from construction areas or generated by 

construction activity do not enter or cross tree- or plant-protection zones. 
2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established. 
3. Clean, repair, and restore adjoining properties and roads affected by erosion and 

sedimentation from Project site during the course of Project. 
4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 

during removal. 
D. Stormwater Control:  Comply with requirements of authorities having jurisdiction.  Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff 
of stormwater from heavy rains. 

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip 
line of trees to protect vegetation from damage from construction operations.  Protect tree 
root systems from damage, flooding, and erosion.  

F. Site Enclosure Fence:  Before construction operations begin furnish and install site enclosure 
fence in a manner that will prevent people and animals from easily entering site except by 
entrance gates. 
1. Extent of Fence:  As required to enclose entire Project site or portion determined 

sufficient to accommodate construction operations, and as indicated on Drawings. 
2. Maintain security by limiting number of keys and restricting distribution to authorized 

personnel. Furnish one set of keys to Owner. 
G. Security Enclosure and Lockup:  Install temporary enclosure around partially completed 

areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security.  Lock entrances at end of each work day. 

H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and 
lighting. 

I. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and 
similar activities.  Provide temporary weathertight enclosure for building exterior. 
1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 

temporary enclosures. 
J. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241; manage fire prevention program. 
1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 
3. Develop and supervise an overall fire-prevention and -protection program for 

personnel at Project site.  Review needs with local fire department and establish 
procedures to be followed.  Instruct personnel in methods and procedures.  Post 
warnings and information. 

3.5 MOISTURE AND MOLD CONTROL 
A. Contractor's Moisture-Protection Plan: Describe delivery, handling, storage, installation, and 

protection provisions for materials subject to water absorption or water damage. 
1. Indicate procedures for discarding water-damaged materials, protocols for mitigating 

water intrusion into completed Work, and replacing water-damaged Work. 
2. Indicate methods to be used to avoid trapping water in finished work. 
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B. Exposed Construction Phase:  Before installation of weather barriers, when materials are 
subject to wetting and exposure and to airborne mold spores, protect materials from water 
damage and keep porous and organic materials from coming into prolonged contact with 
concrete. 

C. Partially Enclosed Construction Phase:  After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to 
infiltration of moisture and ambient mold spores, protect as follows: 
1. Do not load or install drywall or other porous materials or components, or items with 

high organic content, into partially enclosed building. 
2. Keep interior spaces reasonably clean and protected from water damage. 
3. Discard or replace water-damaged and wet material. 
4. Discard, replace, or clean stored or installed material that begins to grow mold. 
5. Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 
D. Controlled Construction Phase of Construction:  After completing and sealing of the building 

enclosure but prior to the full operation of permanent HVAC systems, maintain as follows: 
1. Control moisture and humidity inside building by maintaining effective dry-in 

conditions. 
2. Remove materials that cannot be completely restored to their manufactured moisture 

level within 48 hours. 

3.6 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, repair, renovate, and clean permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. 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; and comparable products. 

B. Related Requirements: 
1. Section 012500 "Substitution Procedures" for requests for substitutions. 

1.2 DEFINITIONS 

A. Products:  Items obtained 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.  Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process 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. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," 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 additional manufacturers 
named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable 
product.  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 15 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 Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 
B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 

Section 013300 "Submittal Procedures." Show compliance with requirements. 
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1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, 
even if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. 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. 

3. 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. 

4. Inspect products on delivery to determine compliance with the Contract Documents 
and to determine that products are undamaged and properly protected. 

C. Storage: 
1. Store products to allow for inspection and measurement of quantity or counting of 

units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period 
of installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 

1.6 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. 
1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner. 
2. Special Warranty:  Written warranty required by the Contract Documents to provide 

specific rights for Owner. 
B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution. 
1. Manufacturer's Standard Form:  Modified to include Project-specific information and 

properly executed. 
2. Specified Form:  When specified forms are included with the Specifications, prepare a 

written document using indicated form properly executed. 
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3. Refer to other Sections for specific content requirements and particular requirements 
for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, 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. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

B. Product Selection Procedures: 
1. Product:  Where Specifications name a single manufacturer and product, provide the 

named product that complies with requirements.  Comparable products or 
substitutions for Contractor's convenience will not be considered. 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with 
requirements.  Comparable products or substitutions for Contractor's convenience will 
not be considered. 

3. Products: 
a. Restricted List:  Where Specifications include a list of names of both 

manufacturers and products, provide one of the products listed that complies 
with requirements.  Comparable products or substitutions for Contractor's 
convenience will be considered unless otherwise indicated. 

b. Nonrestricted List:  Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed 
product, that complies with requirements.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: 
a. Restricted List:  Where Specifications include a list of manufacturers' names, 

provide a product by one of the manufacturers listed that complies with 
requirements.  Comparable products or substitutions for Contractor's 
convenience will be considered unless otherwise indicated. 

b. Nonrestricted List:  Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements.  Comply 
with requirements in "Comparable Products" Article for consideration of an 
unnamed manufacturer's product. 

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers.  
Drawings and Specifications indicate sizes, profiles, dimensions, and other 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

PRODUCT REQUIREMENTS 016000 - 4 

characteristics that are based on the product named.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one of the 
other named manufacturers. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  
Architect's decision will be final on whether a proposed product matches. 
1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies 
with requirements.  Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance 
with these requirements: 
1. Evidence that the proposed product does not require revisions to the Contract 

Documents, that it 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. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution 
of the Work including, but not limited to, the following: 
1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. Related Sections: 
1. 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. 

1.2 INFORMATIONAL SUBMITTALS 

A. Certificates: Submit certificate signed by land surveyor or professional engineer certifying 
that location and elevation of improvements comply with requirements. 

B. Certified Surveys: Submit two copies signed by land surveyor or professional engineer. 
C. Final Property Survey: Submit 10 copies showing the Work performed and record survey 

data. 

1.3 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing land-
surveying services of the kind indicated. 

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities, mechanical and 
electrical systems, and other construction affecting the Work. 
1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; underground electrical services, 
and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 
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B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, 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. 
C. Proceed with installation only after unsatisfactory conditions have been corrected.  

Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility and Owner that is necessary 
to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other 
utility appurtenances located in or affected by construction.  Coordinate with authorities 
having jurisdiction. 

B. 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. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need 
for clarification of the Contract Documents caused by differing field conditions outside the 
control of the Contractor, submit a request for information to Architect according to 
requirements in Division 01 Section "Project Management and Coordination." 

3.3 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 land surveyor or 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 limits on use of Project site. 
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
7. 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 rim 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. 
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E. 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. 

3.4 FIELD ENGINEERING 

A. Reference Points: Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work. Preserve and protect permanent benchmarks 
and control points during construction operations. 

B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project 
site, referenced to data established by survey control points. Comply with authorities having 
jurisdiction for type and size of benchmark. 
1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 
C. Certified Survey: On completion of foundation walls, major site improvements, and other 

work requiring field-engineering services, prepare a certified survey showing dimensions, 
locations, angles, and elevations of construction and sitework. 

D. Final Property Survey: Engage a land surveyor or professional engineer to prepare a final 
property survey showing significant features (real property) for Project. Include on the 
survey a certification, signed by land surveyor or professional engineer, that principal metes, 
bounds, lines, and levels of Project are accurately positioned as shown on the survey. 

3.5 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. 

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. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations. 

F. Tools and Equipment:  Where possible, select tools or equipment that minimize production 
of excessive noise levels. 

G. 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. 

H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of 
adequate size and number to securely anchor each component in place, accurately located 
and aligned with other portions of the Work.  Where size and type of attachments are not 
indicated, verify size and type required for load conditions. 
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, 
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and items with integral anchors, that are to be embedded in concrete or masonry.  
Deliver such items to Project site in time for installation. 

I. 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. 

J. Remove and replace damaged, defective, or non-conforming Work. 
K. Hazardous Materials:  Use products, cleaners, and installation materials that are not 

considered hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 
1. Comply with requirements in NFPA 241 for removal of combustible waste materials 

and debris. 
2. Do not hold waste materials more than seven days during normal weather or three 

days if the temperature is expected to rise above 80 deg F (27 deg C). 
3. Containerize hazardous and unsanitary waste materials separately from other waste.  

Mark containers appropriately and dispose of legally, according to regulations. 
B. Site:  Maintain Project site free of waste materials and debris. 
C. 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. 
D. 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. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 
F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 

ensure freedom from damage and deterioration at time of Substantial Completion. 
G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 

down sewers or into waterways. 
H. 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. 

I. 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. 

J. 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 during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 Section 
"Quality Requirements." 
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3.8 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. 
1. Special attention to lay-down and project trailer areas.  These site areas to be 

protected and restored (if necessary) to original condition.  Including parking surfaces, 
curbs, concrete walks, landscaping, turf, etc.   

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 
finishes. 
1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching 

up with matching materials, and properly adjusting operating equipment. 
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 017310 - CUTTING AND PATCHING 
 
PART 1 - GENERAL 
 
1.1 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. 

 
1.2 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 
B. Related Sections include the following: 

1. Divisions 2 through 33 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 
a. Requirements in this Section apply to mechanical and electrical installations.  

Refer to Divisions 21, 22, 23, 26, 27 and 28 Sections for other requirements and 
limitations applicable to cutting and patching mechanical and electrical 
installations. 

 
1.3 DEFINITIONS 

A. Cutting:  Removal of existing construction necessary to permit installation or performance 
of other Work. 

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 
installation of other Work. 

 
1.4 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch the following operating elements and related 
components in a manner that results in reducing their capacity to perform as intended or 
that results in increased maintenance or decreased operational life or safety. 
1. Primary operational systems and equipment. 
2. Electrical wiring systems. 

C. Miscellaneous Elements:  Do not cut and patch the following elements or related 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 
1. Piping, ductwork, vessels, and equipment. 
2. Noise- and vibration-control elements and systems. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the 
exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 
building and site's aesthetic qualities.  Remove and replace construction that has been cut 
and patched in a visually unsatisfactory manner. 
1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed 

below.  If it is impossible to engage original Installer or fabricator, engage another 
recognized, experienced, and specialized firm. 
a. Processed concrete finishes. 
b. Masonry. 
c. Roofing. 
d. Firestopping. 
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e. HVAC enclosures, cabinets, or covers. 
 

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties 
involved in cutting and patching, including mechanical and electrical trades.  Review areas 
of potential interference and conflict.  Coordinate procedures and resolve potential conflicts 
before proceeding. 

 
1.5 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections of these Specifications. 
B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of existing materials. 
 

PART 3 - EXECUTION 
 
3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 
are to be performed. 
1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 

including compatibility with existing finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 
 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 
B. Protection:  Protect existing construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

D. Existing Services:  Where existing services are required to be removed, relocated, or 
abandoned, bypass such services before cutting to minimize interruption of services to 
occupied areas. 

 
3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 
1. Cut existing construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage elements 
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retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into 
concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 
Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 
removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 
C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements specified 
in other Sections of these Specifications. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an 
even surface of uniform finish, color, texture, and appearance.  Remove existing floor 
and wall coverings and replace with new materials, if necessary, to achieve uniform 
color and appearance. 
a. Where patching occurs in a painted surface, apply primer and intermediate paint 

coats over the patch and apply final paint coat over entire unbroken surface 
containing the patch.  Provide additional coats until patch blends with adjacent 
surfaces. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to 
a weathertight condition. 

 
END OF SECTION 017310   
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 
1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. Related Requirements: 
1. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
2. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

1.2 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. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 
B. Certificate of Insurance:  For continuing coverage. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified 
in other Sections. 

1.5 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. 
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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 Architect.  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.  Obtain Architect's 
signature for receipt of submittals. 

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.   
6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local 

emergency responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 
D. Inspection:  Submit a written request for inspection to determine Substantial Completion 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.  Architect will prepare the Certificate of Substantial 
Completion after inspection or will notify Contractor of items, either on Contractor's list or 
additional items identified by Architect, that must be completed or corrected before 
certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous inspections 

as incomplete is completed or corrected. 
2. Results of completed inspection will form the basis of requirements for final 

completion. 

1.6 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, 
complete the following: 
1. Submit a final Application for Payment according to Section 012900 "Payment 

Procedures." 
2. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), 
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endorsed and dated by Architect.  Certified copy of the list shall state that each item 
has been completed or otherwise resolved for acceptance. 

3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems. 

B. Inspection:  Submit a written request for final inspection to determine acceptance.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare a final Certificate for Payment after 
inspection or will notify Contractor of construction that must be completed or corrected 
before certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous inspections 

as incomplete is completed or corrected. 

1.7 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. Submit list of incomplete items in the following format: 

a. PDF electronic file.  Architect will return annotated copy. 
b. Three paper copies unless otherwise indicated.  Architect will return two copies. 

1.8 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. Organize warranty documents into an orderly sequence based on the table of contents of 
the 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. 

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links 
enabling navigation to each item.  Provide bookmarked table of contents at beginning 
of document. 

C. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 
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PART 2 - PRODUCTS 

2.1 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 

3.1 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.  
Replace chipped or broken glass and other damaged transparent 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.  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. 
n. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
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p. Leave Project clean and ready for occupancy. 

3.2 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 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for preparing operation and maintenance manuals, including: 
1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed 
manual content formatted and organized as required by this Section. 
1. Architect will comment on whether content of operations and maintenance submittals 

are acceptable. 
2. Where applicable, clarify and update reviewed manual content to correspond to 

revisions and field conditions. 
B. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically indexed 
file.  Submit on digital media acceptable to Architect. 
a. Name each indexed document file in composite electronic index with applicable 

item name.  Include a complete electronically linked operation and maintenance 
directory. 

b. Enable inserted reviewer comments on draft submittals. 
2. Three paper copies.  Include a complete operation and maintenance directory.  

Enclose title pages and directories in clear plastic sleeves.  Architect will return two 
copies. 

C. Manual Submittal:  Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 15 days before commencing demonstration and training.  
Architect will return copy with comments. 
1. Correct or revise each manual to comply with Architect's comments.  Submit copies of 

each corrected manual within 15 days of receipt of Architect's comments and prior to 
commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready access to 
desired information. 

B. Organization:  Unless otherwise indicated, 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 the following materials, in the order listed: 
1. Title page. 
2. Table of contents. 
3. Manual contents. 

C. Title Page:  Include the following information: 
1. Subject matter included in manual. 
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2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Name and contact information for Commissioning Authority. 
8. Names and contact information for major consultants to the Architect that designed 

the systems contained in the manuals. 
9. Cross-reference to related systems in other operation and maintenance manuals. 

D. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section number 
in Project Manual. 

E. 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. 

F. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 
1. Electronic Files:  Use electronic files prepared by manufacturer where available.  

Where scanning of paper documents is required, configure scanned file for minimum 
readable file size. 

2. File Names and Bookmarks:  Enable bookmarking of individual documents based on 
file names.  Name document files to correspond to system, subsystem, and equipment 
names used in manual directory and table of contents.  Group documents for each 
system and subsystem into individual composite bookmarked files, then create 
composite manual, so that resulting bookmarks reflect the system, subsystem, and 
equipment names in a readily navigated file tree.  Configure electronic manual to 
display bookmark panel on opening file. 

G. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled 
volumes. 
1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) 
paper; with clear plastic sleeve on spine to hold label describing contents and with 
pockets inside covers to hold folded oversize sheets. 
a. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  
Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the 
manual.  Mark each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-referenced to 
Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. 

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 
a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts. 
b. If drawings are too large to be used as foldouts, fold and place drawings in 

labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

2.2 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 
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1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency 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. 

2.3 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.  Use designations for systems and 

equipment indicated on Contract Documents. 
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.  Use designations for products indicated on 

Contract Documents. 
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. 
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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. 

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. 

2.4 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials 
and sources, and warranties and bonds, as described below. 

B. Source Information:  List each product 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. Product Information:  Include the following, as applicable: 
1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 
1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 
and conditions that would affect validity of warranties or bonds. 

2.5 SYSTEMS AND EQUIPMENT 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 maintenance instructions and bulletins. 
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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 video recording, 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. 

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. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. 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. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

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. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract 
Documents.  Identify data applicable to the Work and delete references to information not 
applicable. 

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
record Drawings to ensure correct illustration of completed installation. 
1. Do not use original project record documents as part of operation and maintenance 

manuals. 
F. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 
1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 

B. Related Sections: 

1. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

2. Divisions 02 through 49 Sections for specific requirements for project record 
documents of the Work in those Sections. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Comply with the following: 
1. Number of Copies:  Submit two sets of marked-up record prints. 
2. Number of Copies:  Submit copies of record Drawings as follows: 

a. Initial Submittal:  Submit PDF electronic files of marked-up record prints and two 
sets of plots from corrected record digital data files.  Architect will indicate 
whether general scope of changes, additional information recorded, and quality 
of drafting are acceptable. 

b. Final Submittal:  Submit PDF electronic files of marked-up record prints.  Print 
each Drawing, whether or not changes and additional information were 
recorded. 

c. Final Submittal:  Submit PDF electronic files of marked-up record prints, two sets 
of record digital data files, and two sets of record digital data file plots.  Plot 
each drawing file, whether or not changes and additional information were 
recorded. 

B. Record Specifications:  Submit annotated PDF electronic files of Project's Specifications, 
including addenda and contract modifications. 

C. Record Product Data:  Submit annotated PDF electronic files and directories of each 
submittal. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of marked-up paper copies 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 who obtained record 
data, whether individual or entity is Installer, subcontractor, or similar entity, to 
provide information for preparation of corresponding 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. Record data as soon as possible after obtaining it. 
c. Record and check the markup before enclosing concealed installations. 
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2. Mark the Contract Drawings and Shop Drawings completely and accurately.  Utilize 
personnel proficient at recording graphic information in production of marked-up 
record prints. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Record Digital Data Files:  Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Architect.  When authorized, prepare a full 
set of corrected digital data files of the Contract Drawings, as follows: 
1. Format:  Same digital data software program, version, and operating system as the 

original Contract Drawings. 
2. Format:  DWG, Version 2010, operating in Microsoft Windows operating system. 
3. Format:  Annotated PDF electronic file with comment function enabled. 
4. Incorporate changes and additional information previously marked on record prints.  

Delete, redraw, and add details and notations where applicable. 
5. Refer instances of uncertainty to Architect through General Contrator for resolution. 
6. Architect will furnish Contractor one set of digital data files of the Contract Drawings 

for use in recording information. 
C. Format:  Identify and date each record Drawing; include the designation "PROJECT 

RECORD DRAWING" in a prominent location. 
1. Record Prints:  Organize record prints and newly prepared record Drawings into 

manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets. 

2. Format:  Annotated PDF electronic file with comment function enabled. 
3. Record Digital Data Files:  Organize digital data information into separate electronic 

files that correspond to each sheet of the Contract Drawings.  Name each file with the 
sheet identification.  Include identification in each digital data file. 

4. Identification:  As follows: 
a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect. 
e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract modifications. 
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. Note related Change Orders, Record Product Data and record Drawings where 

applicable. 
B. Format:  Submit record Specifications as annotated PDF electronic file. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 
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1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as annotated PDF electronic file. 

2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or 
file miscellaneous records and identify each, ready for continued use and reference. 

B. Format:  Submit miscellaneous record submittals as PDF electronic file. 

PART 3 - EXECUTION 

3.1 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 017839    
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SECTION 022114 – COLOR AUDIO-VIDEO SURVEY OF CONSTRUCTION AREAS 

PART 1 - GENERAL 

1.01 Work Included 
 
The Contractor shall perform an audio-video survey of the project area to document the “pre-
construction” conditions of the project and adjacent areas.  The recording shall be in digital 
format, delivered to the Architect in DVD format. 

1.02 Related Work 

A. See contract documents (plans). 

1.03 Qualifications 
 
The pre-construction video documentation shall be completed by an established commercial 
firm known to be skilled and regularly engaged in the business of color audio-video construc-
tion documentation.  The firm shall furnish such information as the Architect/Engineer deems 
necessary to demonstrate the ability to perform the work in accordance with contract speci-
fications.  This information may include a history of construction work experience.  

PART 2 - PRODUCTS 

 
Not Applicable 

PART 3 - EXECUTION 

3.01 General 
 
The Contractor shall provide all labor, materials, equipment, and services and perform all op-
erations necessary to furnish to the Owner a complete color audio-video recording of the sur-
face features within the proposed construction zone of influence.  The audio-video survey 
shall be recorded on DVDs with each DVD labeled to indicate the project name, date, and 
time and the specific locations included on the DVD.  The purpose of this coverage shall be to 
accurately document the pre-construction condition of these surface features. 

A. Coverage 

The recordings shall include coverage of all surface features located within the construc-
tion zone of influence.  The construction zone of influence includes: (1) the area within and 
adjacent to the permanent and temporary easements and areas adjacent to these ease-
ments, which may be affected by routine construction operations; (2) road right-of-way 
and areas within 25 feet; (3) where directed by the Architect/Engineer.  The surface fea-
tures within the construction zone of influence shall include, but not be limited to, all 
roadways, pavements, curbs, driveways, sidewalks, culverts, headwalls, retaining walls, 
buildings, landscaping, trees, shrubbery, and fences.  Any faults, fractures, or defects shall 
be identified, verbally described, and magnified to clearly show the nature and extent of 
the damage. 
Buildings shall be identified visually by building number, when possible, in such a manner 
that the progress of the taping and proposed construction areas may be located by refer-
ence to the buildings. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 
             

COLOR AUDIO-VIDEO SURVEY OF CONSTRUCTION AREAS 022114 - 2 

B. Recording Operation 

The operator in charge must have experience on at least 25 miles of pre-construction 
work and/or other similar construction work.  Apprentice operators must be continuously 
supervised by an experienced operator. 

C. Recording Schedule 

The recording shall be performed prior to the placement of any construction materials or 
equipment on the proposed construction site.  The Contractor shall notify the Architect at 
least two working days prior to performing the work. 

D. Video Delivery 

The Contractor shall deliver the audio-video recordings and log to the Owner upon their 
completion.  Upon acceptance by the Owner, the materials become the property of the 
Owner. 

E. Unacceptable Documentation 

The Owner may reject all or any portion of the documentation not conforming to specifi-
cations.  Those rejected portions shall be re-done at no additional cost to the Owner. 

F. Documentation Additions and Omissions 

The Owner may designate areas to be added to or omitted from the survey. 

G. Specification Deviations 

Any deviation from these specifications must have the written approval of the Own-
er/Architect/Engineer. 

3.02 Production Requirements 
 
The following procedures shall be implemented in the production of pre-construction color 
audio-video documentation. 

A. Recording 

The coverage shall consist of a single, continuous, unedited recording which begins at one 
end of a construction area and continues to the other end of that construction area.  
However, where coverage is required in areas not accessible by conventional wheeled ve-
hicles and smooth transport of the recording system is not possible, the recording shall 
consist of an organized, logical sequence corresponding to the plans. 
 

B. Visibility 

All recording shall be performed during times of good visibility.  No recording shall be 
done during periods of significant precipitation, mist, or fog.  The recording shall only be 
done when sufficient sunlight is present to properly illuminate the subjects of recording 
and to produce bright, sharp video recordings of those subjects. 
No recording shall be performed when there is any snow cover, unless otherwise author-
ized by the Owner. 

3.03 Technical Requirements 
 
The total audio-video recording system and the procedures used shall produce a finished 
product that will meet the technical requirements of the project and provide a high-quality 
audio and video production.  The video portion of the recording shall reproduce bright, sharp, 
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clear pictures with accurate colors and shall be free from distortion, tearing, rolls, or any other 
form of picture imperfection.  The audio portion of the recording shall reproduce the com-
mentary of the camera operator with proper volume, clarity, and be free from distortion, in-
terference, or background noise. 

A. Recording System 

1. DVD 

The recorded DVDs shall be compatible for playback with any standard DVD player. 

2. Recorder 

The recorder shall record the color signal with a minimum horizontal resolution of 240 
lines. 
All video recordings must, by electronic means, display continuously and simultane-
ously generated transparent digital information to include the date and time of record-
ing, the engineering stationing corresponding to the stationing on the plans or as di-
rected by the Architect/Engineer, the name of the street, easement, or building being 
documented, and the project and time to appear in the upper left hand corner of the 
picture. 
 

Example: N on First Street W/E 
84+20 

3. Audio Record 

There shall be a corresponding and simultaneously recorded audio recording, contain-
ing the commentary of the camera operator.  The audio recording shall assist the 
viewer orientation and in any needed identification, differentiation, clarification, or ob-
jective description of the structures being shown in the video portion of the recording. 
The audio recording shall be free of any other voice communication. 
At the start of production and the beginning of a new street, an identification sum-
mary shall be read into the record while at the same time a wide-angle view with nu-
meric displays is provided for fiscal record.  Summary to include:  DVD number, name 
of job, location of job, positional location at start of job date, time, weather, and other 
notable conditions. 

4. Camera 

The color video camera used in the recording system shall have a horizontal resolution 
of 300 lines at center, a luminance signal to noise ratio of 45 decibels, and a minimum 
illumination requirement of 25-foot candles. 
The camera shall be adjusted to provide optimum contrast.  White balance pedestal, 
level, and synchronization shall be adjusted for optimum performance under environ-
mental conditions. 

a. Camera Height and Stability 

When conventional wheeled vehicles are used as conveyances for the recording 
system, the distance between the camera lens and the ground shall be not less 
than 12 feet.  The camera shall be firmly mounted, such that transport of the cam-
era during the recording process will maintain a steady picture. 

b. Camera Control 

Camera pan, tilt, zoom-in, and zoom-out rates shall be sufficiently controlled such 
that recorded objects will be clearly viewed during playback.  In addition, all other 
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camera and recording system controls, such as lens focus and aperture, video lev-
el, pedestal, chrome, white balance, and electrical focus, shall be properly con-
trolled or adjusted to maximize recorded picture quality. 

i. A wide angle of area will be shown first, then a series of pans, zooms, and tilts 
as may be necessary to accomplish a comprehensive view.  Close-ups shall be 
utilized, as necessary, to ensure sufficient detail of items of interest.  Progress 
shall continue linearly along the field of view; for example, one side of roadway 
must be completed before commencing recording of the opposite side. 

ii. Camera pans and tilts shall be no faster than 90 degrees of arc in a 5-second 
interval, or slower, so as to assure maximum clarity of scene detail. 

iii. Camera zoom shall be no faster than a doubling of focal distance within a half-
second interval, or slower. 

iv. Each item of interest shall be clearly indicated in the video record for sufficient 
time to permit audio discussion and viewer comprehension. 

5. Video Tape Indexing 

a. Video Identification 

All video DVDs and their storage cases shall be properly identified by index num-
ber, project title, and general project location. 

b. DVD Logs 

Displayed on the storage case of each DVD shall be a log of the contents.  The log 
shall describe the segments of coverage contained on the video, in terms of the 
names and sides of the streets or easements, coverage beginning, direction, and 
endpoints with corresponding video counter numbers. 
 

c. Cumulative Index 

A cumulative alphabetical index of all the individual segments of coverage, indicat-
ing the corresponding video DVD, shall be supplied to the Owner. 
All equipment, accessories, and materials to perform this service shall be furnished 
by the Contractor, except the plans of the proposed area to be televised, which 
are furnished by the Architect/Engineer. 

END OF SECTION 022114 
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SECTION 024116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Demolition and removal of buildings and site improvements. 
2. Removing below-grade construction. 
3. Disconnecting, capping or sealing, and removing site utilities. 
4. Salvaging items for reuse by Owner. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value 
to Owner that may be uncovered during demolition remain the property of Owner. 
1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Engineering Survey: Submit engineering survey of condition of building. 
B. Proposed Protection Measures: Submit report, including Drawings, that indicates the 

measures proposed for protecting individuals and property. Indicate proposed locations and 
construction of barriers. 

C. Schedule of building demolition activities with starting and ending dates for each activity. 
D. Predemolition photographs or video. 
E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician. 

1.5 CLOSEOUT SUBMITTALS 

A. Inventory of items that have been removed and salvaged. 

1.6 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification 
program. 

1.7 FIELD CONDITIONS 

A. Buildings to be demolished will be vacated and their use discontinued before start of the 
Work. 

B. Buildings immediately adjacent to demolition area will be occupied. Conduct building 
demolition so operations of occupied buildings will not be disrupted. 

C. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 
as far as practical. 

D. Hazardous Materials: Present in buildings and structures to be demolished. A report on the 
presence of hazardous materials is on file for review and use. Examine report to become 
aware of locations where hazardous materials are present. 

E. On-site storage or sale of removed items or materials is not permitted. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition 
operations. 

B. Engage a professional engineer to perform an engineering survey of condition of building to 
determine whether removing any element might result in structural deficiency or unplanned 
collapse of any portion of structure or adjacent structures during building demolition 
operations. 

C. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

B. Salvaged Items: Comply with the following: 
1. Clean salvaged items of dirt and demolition debris. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off utilities 
serving buildings and structures to be demolished. 
1. Owner will arrange to shut off utilities when requested by Contractor. 
2. If removal, relocation, or abandonment of utility services will affect adjacent occupied 

buildings, then provide temporary utilities that bypass buildings and structures to be 
demolished and that maintain continuity of service to other buildings and structures. 

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve, or 
plug and seal remaining portion of pipe or conduit after bypassing according to 
requirements of authorities having jurisdiction. 

4. Do not start demolition work until utility disconnecting and sealing have been 
completed and verified in writing. 

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other 
building facilities during demolition operations. Maintain exits from existing buildings. 

B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural 
support to preserve stability and prevent unexpected movement or collapse of construction 
being demolished. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 
             

STRUCTURE DEMOLITION 024116 - 3 

C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage 
during demolition operations. Do not interrupt existing utilities serving adjacent occupied or 
operating facilities unless authorized in writing by Owner and authorities having jurisdiction. 

D. Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, 
and covered passageways, where required by authorities having jurisdiction and as 
indicated. Comply with requirements in Section 015000 "Temporary Facilities and Controls." 
1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around perimeter 

drip line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to 

people and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition area 

and to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to 

remain and that are exposed to building demolition operations. 
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, 

and dirt migration to occupied portions of adjacent buildings. 
E. Remove temporary barriers and protections where hazards no longer exist. Where open 

excavations or other hazardous conditions remain, leave temporary barriers and protections 
in place. 

3.5 DEMOLITION 

A. General: Demolish indicated buildings and site improvements completely. Use methods 
required to complete the Work within limitations of governing regulations and as follows: 
1. Do not use cutting torches until work area is cleared of flammable materials. Maintain 

portable fire-suppression devices during flame-cutting operations. 
2. Maintain fire watch during and for at least two hours after flame-cutting operations. 
3. Maintain adequate ventilation when using cutting torches. 
4. Locate building demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
B. Site Access and Temporary Controls: Conduct building demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 
1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction. Provide 
alternate routes around closed or obstructed trafficways if required by authorities 
having jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply 
with governing environmental-protection regulations. 

C. Explosives: Use of explosives is not permitted. 
D. Proceed with demolition of structural framing members systematically, from higher to lower 

level. Complete building demolition operations above each floor or tier before disturbing 
supporting members on the next lower level. 

E. Remove debris from elevated portions of the building by chute, hoist, or other device that 
will convey debris to grade level in a controlled descent. 

F. Demolish foundation walls and other below-grade construction. 
1. Remove below-grade construction, including basements, foundation walls, and 

footings, completely. 
G. Existing Utilities: Demolish existing utilities and below-grade utility structures as indicated 

on Drawings. 
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H. Below-Grade Areas: Completely fill below-grade areas and voids resulting from building 
demolition operations with satisfactory soil materials according to Excavation/Grading 
Notes in Civil Engineering Drawings. 

I. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, 
free from irregular surface changes. Provide a smooth transition between adjacent existing 
grades and new grades. 

J. Promptly repair damage to adjacent buildings caused by demolition operations. 

3.6 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

B. Do not burn demolished materials. 
C. Clean adjacent structures and improvements of dust, dirt, and debris caused by building 

demolition operations. Return adjacent areas to condition existing before building 
demolition operations began. 

END OF SECTION 024116 
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SECTION 028200 – ASBESTOS REMEDIATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the removal, transportation and disposal of asbestos containing material in 
the existing comfort station building prior to demolition. 

B. Hazardous materials have been identified on site.  Refer to reports completed by ATC Group 
Services LLC dated July 24, 2018.  All hazardous materials must be removed from the site 
prior to demolition.  Removal must be by a licensed and certified contractor with the State 
of Michigan.  All work shall comply with all state and federal laws. 

1.2 RELATED WORK 

A. 024116 “Structure Demolition”. 

1.3 REFERENCES AND REGULATORY REQUIREMENTS 

A. Appropriate reference included in 014200 “References”. 

B. American National Standards Institute (ANSI) A10.6 – “Demolition Operations Safety 
Requirements”. 

C. Environmental Protection Agency (EPA) – Method 1311 “Toxicity Characteristic Leaching 
Procedure”. 

D. 40 CFR 261 – “Identification and Listing of Hazardous Waste”. 

E. 29 CFR 1926.62 – “Lead Exposure in Construction”. 

F. State of Michigan, Department of Natural Resources and Environment, Air Quality Division. 

G. State of Michigan, Department of Energy, Labor and Economic Growth (DELEG), Asbestos 
Control Program.  Phone: 517-322-1320. 

H. State of Michigan, Licensing and Regulatory Authority (LARA), Part 602, “Asbestos 
Standards for Construction”. 

I. United States Occupations Safety and Health Organizations (US OSHA) Safety and Health 
Regulations for Construction, Part 29 Code of Federal Regulations 1926.1101. 

J. National Emission Standards for Hazardous Air Pollutants (NESHAP). 

K. Clean Air Act (CAA). 

L. National Institute for Occupational Safety and Health (NIOSH) 582, “Sampling and 
Evaluating Airborne Asbestos Dust”. 

M. Asbestos Contractor’s Licensing Act. 

N. State of Michigan, Department of Environmental Quality, websites: www.michigan.gov/deq; 
www.michigan.gov/asbestos. 
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1.4 SUBMITTAL REQUIREMENTS 

A. Waste Management Plan which includes the following: 

1. Name and location of landfill. 

2. Landfill manifests, weight tickets, receipts or invoices, and dates of final destination. 

3. Asbestos clearance reports. 

1.5 SECTION REQUIREMENTS 

A. Asbestos removal shall be performed by a contractor currently licensed to remove asbestos 
by the State of Michigan, Department of Licensing and Regulatory Affairs (DLARA) asbestos 
Program.  Abatement must be performed in accordance with all Federal, State and Local 
laws and Regulations. 

B. Prior to commencing and asbestos abatement activities, the licensed abatement contractor 
must submit, as required by Federal, State and Local laws and Regulations, a timely 
“Notification of Intent to Renovate/Demolish” to both the State of Michigan, Department of 
Natural Resources, MDEQ Air Quality Division and to the DLARA, Asbestos Program, to 
comply with National Emission Standards for Hazardous Air Pollutants (NESHAP), and the 
Clean Air Act (CAA). 

1. The Contractor shall submit this notification a minimum of 10 days prior to anticipated 
removal operations, and shall concurrently supply the Architect with proof of 
submittal to fulfill the similar Owner/facility 10 day prior notice requirements.  Failure 
to provide a timely notification and proof of notice, will result in issuance of a 
Defective Work Notice and, if not immediately addressed, may be deemed sufficient 
cause to provoke a Stop Work Order to be issued.  Abatement work will not be 
permitted without adherence to this requirement. 

C. All regulated asbestos containing material must be disposed of at an approved Type II 
(general refuse) landfill and must be in leak-tight wrapping or containers. 

D. The existing building will not be occupied by the Owner when abatement activities occur. 

E. At the completion of abatement activity, and prior to demolition, the contractor must 
perform clearance testing in accordance with the National Institute for Occupational Safety 
and Health (NIOSH) 582 “Sampling and Evaluating Airborne Asbestos Dust”.  All air samples 
shall indicate that minimum required concentrations are met in accordance with all 
standards.  Clearance testing shall be performed by a third-party asbestos consultant that is 
NIOSH 582 certified. 

F. All demolition material shall become the property of the contractor and shall be legally 
disposed of off-site at an approved EPA landfill.  On-site burning of scrap material and 
debris is not permitted. 

G. The contractor shall secure all necessary permits from the appropriate agencies before 
starting any abatement work.  The cost of all such permits shall be paid by the contractor. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with EPA regulations and with hauling and disposal 
regulations of authorities having jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 REMEDIATION 

A. Contractor shall insure that the building is one hundred percent vacated by the Owner 
before commencing with any abatement activities.  Provide barricades and signage to 
prevent unauthorized entry to the building once abatement activities have begun. 

B. Obtain all necessary permits and conduct abatement activities in accordance with all rules 
and regulations. 

C. Legally dispose of all asbestos containing material. 

D. Obtain all required clearances prior to building demolition. 

E. Submit copies of all test reports, permits, and landfill disposal records to the Owner. 

 

END OF SECTION 028200 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes interior cast-in-place concrete, including formwork, reinforcement, 
concrete materials, mixture design, placement procedures, and finishes. 

B. Related Requirements: 
1. Section 033543 “Polished Concrete Finishing”. 
2. Section 071616 “Crystalline Waterproofing”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Design Mixtures: For each concrete mixture. 
C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 

placement. 

1.3 INFORMATIONAL SUBMITTALS 

A. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities 
and equipment. 

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Before submitting design mixtures, review concrete design 
mixture and examine procedures for ensuring quality of concrete materials.  Require 
representatives of each entity directly concerned with concrete materials, installation, and 
finishes, including polishing, to be present, including: 
1. Contractor’s Superintendent. 
2. Independent testing agency responsible for concrete design mixtures. 
3. Ready-mix concrete manufacturer. 
4. Cast-in-Place concrete subcontractor. 
5. Polished concrete finishing subcontractor. 

B. Review mix design, cold-weather concreting procedures, curing procedures, construction 
joints, concrete repair procedures, concrete finishing, and protection of polished concrete. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on concrete mixtures. 

1.7 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1. 
1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 
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B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M). 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 
1. ACI 301 (ACI 301M). 
2. ACI 117 (ACI 117M). 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 
B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-

drawn steel wire into flat sheets. 
C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice." 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: 
1. Portland Cement: ASTM C 150/C 150M, Type I. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, graded. 
1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal. 

C. Air-Entraining Admixture: ASTM C 260/C 260M. 
D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures 

and that do not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride. 
1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

E. Water: ASTM C 94/C 94M and potable. 

2.5 VAPOR RETARDERS 

A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) 
thick. 

2.6 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that 
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penetrates, hardens, and densifies concrete surfaces, and is suitable for polished concrete 
surfaces. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 
a. BASF Corporation. 
b. Chem Tec International. 
c. Euclid Chemical Company. 
d. Kaufman Products, Inc. 
e. Laticrete International. 
f. Metalcrete Industries. 
g. PROSOCO, Inc. 

2.7 CURING MATERIALS 

A. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 
B. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, 

Class A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 
a. Euclid Chemical Company. 
b. Kaufman Products, Inc. 
c. Laticrete International. 
d. Metalcrete Industries. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis 
of laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M). 

B. Cementitious Materials: Do not use fly ash, pozzolan, slag cement, and silica fume to reduce 
the total amount of portland cement. 

C. Admixtures: Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing or plasticizing admixture in concrete, as required, for placement 

and workability. 
2. Use water-reducing and -retarding admixture when required by high temperatures, 

low humidity, or other adverse placement conditions. 
3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete 
with a w/c ratio below 0.50. 

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Normal-Weight Concrete: 
1. Minimum Compressive Strength: As indicated on Drawings. 
2. Maximum W/C Ratio: As indicated on Drawings. 
3. Slump Limit: 4 inches for slabs, 3 inches for walls and footings. 
4. Air Content: All concrete shall be air entrained. 

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

CAST-IN-PLACE CONCRETE 033000 - 4 

2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing 

and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 
deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to 
support vertical, lateral, static, and dynamic loads, and construction loads that might be 
applied, until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 
1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 
1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 

before placing concrete. 

3.5 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 
B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect. 
C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated. Construct contraction joints for a depth equal to at least 
one-fourth of concrete thickness as follows: 
1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete 
when cutting action does not tear, abrade, or otherwise damage surface and before 
concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, 
and other locations, as indicated. 
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3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections are completed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as 
indicated. Deposit concrete to avoid segregation. 
1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 

301 (ACI 301M). 
C. Cold-Weather Placement:  Comply with ACI 306.1. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie 
holes and defects repaired and patched. Remove fins and other projections that exceed 
specified limits on formed-surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch 
tie holes and defects. Remove fins and other projections that exceed specified limits on 
formed-surface irregularities. 
1. Apply to concrete surfaces exposed to public view. 

C. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 
indicated: 
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a 
uniform color and texture. Do not apply cement grout other than that created by the 
rubbing process. 

3.8 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. 
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 
1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel. Continue troweling passes and restraighten until surface is 
free of trowel marks and uniform in texture and appearance. Grind smooth any surface 
defects that would telegraph through applied coatings or floor coverings. 
1. Apply a trowel finish to surfaces exposed to view. 
2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), 

for a randomly trafficked floor surface: 
a. Specified overall values of flatness, F(F) 50; and of levelness, F(L) 35; with 

minimum local values of flatness, F(F) 35; and of levelness, F(L) 24. 
D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 

elsewhere as indicated. 
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish 
with Architect before application. 
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3.9 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) 
for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, 
or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) 
before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before float 
finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after 
loosening forms. If removing forms before end of curing period, continue curing for 
remainder of curing period. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days. 
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure 
for not less than seven days. Immediately repair any holes or tears during curing 
period, using cover material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy 
rainfall within three hours after initial application. Maintain continuity of coating and 
repair damage during curing period. 
a. Removal: After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 
manufacturer. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain 
continuity of coating and repair damage during curing period. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

3.11 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) 
within 48 hours of finishing. 

END OF SECTION 033000 
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SECTION 033543 - POLISHED CONCRETE FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes polished concrete finishing. 

B. Related Requirements: 
1. Section 033000 “Cast-In-Place Concrete”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Polishing Schedule: Submit plan showing polished concrete surfaces and schedule of 
polishing operations for each area of polished concrete before start of polishing operations. 
Include locations of all joints, including construction joints. 

C. Samples: For each type of product requiring color selection. 

1.3 INFORMAITONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Material Certificates: For each of the following, signed by manufacturers: 
1. Repair materials, 
2. Stain materials. 
3. Liquid floor treatments. 

1.4 QUALITY ASSURANCE 

A. Polisher Qualifications: 
1. Experience: Company that has successfully completed five projects similar in design, 

products, and extent to scope of this Project; with a record of successful in-service 
performance; and with sufficient production capability, facilities, and personnel to 
produce specified work. 

2. Supervision: Maintain a competent supervisor who is at Project during times specified 
work is in progress, and is currently certified as Craftsman Level I or higher by CPAA, 
CPC Craftsman, or equivalent. 

3. Manufacturer Qualifications: Approved by manufacturer to apply liquid applied 
products. 

B. Field Sample Panels: After approval of samples, produce field sample panels to demonstrate 
the approved range of selections made under Sample submittals. Produce a minimum of 
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three sets of full-scale panels, approximately 48 by 48 inches (1200 by 1200 mm) minimum, 
to demonstrate the expected range of finish, color, and appearance variations. 

1. Locate panels as indicated or, if not indicated, as directed by Architect. 
2. Maintain field sample panels during construction in an undisturbed condition as a 

standard for judging the completed Work. 
3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at the time of Substantial Completion. 

C. Polishing contractor is required to approve and accept concrete slab prior to commencing 
of any work. 

1.5 PREINSTALLATION MEETINGS 

A. Before submitting design mixtures, review concrete design mixture and examine procedures 
for ensuring quality of concrete materials. Require representatives of each entity directly 
concerned with polished concrete to attend, including the following: 
1. Contractor's superintendent. 
2. Independent testing agency responsible for concrete design mixtures. 
3. Ready-mix concrete manufacturer. 
4. Cast-in-place concrete subcontractor. 
5. Polished concrete finishing Subcontractor. 
6. Owner. 
7. Project Architect. 

B. Review cold- and hot-weather concreting procedures, curing procedures, construction 
joints, concrete repair procedures, concrete finishing, and protection of polished concrete. 

1.6 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

PART 2 - PRODUCTS 

2.1 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne 
solution of inorganic silicate or siliconate materials and proprietary components; odorless; 
that penetrates, hardens, and is suitable for polished concrete surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

a. Advanced Floor Products. 

b. Euclid Chemical Company (The); an RPM company. 
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c. L&M Construction Chemicals, Inc. 

2. Products shall comply with the requirements of the California Department of Public 
Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

2.2 JOINT FILLER 

A. Horizontal Control Joint Filler: Self-leveling, rapid curing joint filler designed specifically to 
fill existing or new control joints on horizontal concrete, and for floor applications subject to 
light to medium vehicle traffic and approved for cold storage facilities. Filler shall be slightly 
flexible, allowing small slab movement, yet strong enough to protect the vertical edges of 
concrete from spalling under moderate loading applications. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

a. Advanced Floor Products. 

b. Euclid Chemical Company (The); an RPM company. 

c. L&M Construction Chemicals, Inc. 

PART 3 - EXECUTION 

3.1 POLISHING 

A. Polish:  Level 3: Low sheen, 800 grit. 

B. Apply polished concrete finish system to cured and prepared slabs. 

1. Machine grind floor surfaces to receive polished finishes level and smooth. 
2. Apply reactive stain for polished concrete in polishing sequence and according to 

manufacturer's written instructions. 
3. Apply penetrating liquid floor treatment for polished concrete in polishing sequence 

and according to manufacturer's written instructions, allowing recommended drying 
time between successive coats. 

4. Apply penetrating stain for polished concrete in polishing sequence and according to 
manufacturer's written instructions. 

5. Continue polishing with progressively finer-grit diamond polishing pads to gloss level, 
to match approved mockup. 

6. Control and dispose of waste products produced by grinding and polishing 
operations. 

7. Neutralize and clean polished floor surfaces. 

END OF SECTION 033543 
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SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes concrete masonry units. 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: For reinforcing steel. Detail bending, lap lengths, and placement of unit 

masonry reinforcing bars. Comply with ACI 315. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of product. 
B. Mix Designs: For each type of mortar and grout. Include description of type and proportions 

of ingredients. 

1.5 FIELD 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. Remove and replace unit masonry damaged 
by frost or by freezing conditions. Comply with cold-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. 

B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained 
in TMS 602/ACI 530.1/ASCE 6. 

PART 2 - PRODUCTS 

2.1 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by 
requirements in the Contract Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units 
to contain chips, cracks, or other defects exceeding limits stated. Do not use units where 
such defects are exposed in the completed Work. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated. 
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 
B. CMUs: ASTM C 90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength as indicated on Drawings. 

2. Density Classification: Normal weight unless otherwise indicated. 
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2.3 CONCRETE AND MASONRY LINTELS 

A. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification; 
and with reinforcing bars indicated. Provide lintels with net-area compressive strength not 
less than that of CMUs. 

B. Concrete Lintels: Precast or formed-in-place concrete lintels complying with requirements in 
Section 033000 "Cast-in-Place Concrete," and with reinforcing bars indicated. 

C. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 

2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-
weather construction. 

B. Hydrated Lime: ASTM C 207, Type S. 
C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime 

containing no other ingredients. 
D. Masonry Cement: ASTM C 91/C 91M. 
E. Aggregate for Mortar: ASTM C 144. 
F. Aggregate for Grout: ASTM C 404. 
G. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying 

with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry 
mortar of composition indicated. 

H. Water: Potable. 

2.5 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 
B. Masonry-Joint Reinforcement for Single-Wythe Masonry: Per ASTM A-02, hot dipped 

galvanized per ASTM A-153 (1.5 oz. per sq.ft.).  Ladder type, equal to Dur-A-Wal.   

2.6 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet Metal 
Flashing and Trim" and as follows: 
1. Stainless Steel: ASTM A 240/A 240M or ASTM A 666, Type 304, 0.016 inch (0.40 mm) 

thick. 
2. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with 

ribs at 3-inch (76-mm) intervals along length of flashing to provide an integral mortar 
bond. 

3. Fabricate through-wall flashing with drip edge where indicated. Fabricate by 
extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 
degrees. 

4. Fabricate metal drip edges from stainless steel. Extend at least 3 inches (76 mm) into 
wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees. 

5. Solder metal items at corners. 
B. Flexible Flashing: For flashing not exposed to the exterior, use one of the following unless 

otherwise indicated: 
1. Copper-Laminated Flashing: 5-oz./sq. ft. (1.5-kg/sq. m) copper sheet bonded between 

two layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry. 
2. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, 

adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated 
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polyethylene film to produce an overall thickness of not less than 0.040 inch (1.02 
mm). 
a. Accessories: Provide preformed corners, end dams, other special shapes, and 

seaming materials produced by flashing manufacturer. 
3. Elastomeric Thermoplastic Flashing: Composite flashing product consisting of a 

polyester-reinforced ethylene interpolymer alloy. 
a. Self-Adhesive Sheet: Elastomeric thermoplastic flashing, 0.025 inch (0.64 mm) 

thick, with a 0.015-inch- (0.38-mm-) thick coating of adhesive. 
b. Accessories: Provide preformed corners, end dams, other special shapes, and 

seaming materials produced by flashing manufacturer. 
C. Application: Unless otherwise indicated, use the following: 

1. Where flashing is indicated to receive counterflashing, use metal flashing. 
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal 

flashing. 
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use 

metal flashing with a drip edge or flexible flashing with a metal drip edge. 
4. Where flashing is fully concealed, use metal flashing or flexible flashing. 

D. Solder and Sealants for Sheet Metal Flashings: As specified in Section 076200 "Sheet Metal 
Flashing and Trim." 

E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard 
products or products recommended by flashing manufacturer for bonding flashing sheets to 
each other and to substrates. 

2.7 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, 
urethane or PVC. 

B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type I 
(No. 15 asphalt felt). 

C. Weep/Cavity Vent Products: Use one of the following unless otherwise indicated: 
1. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 

by 38 by 89 mm) long. 
2. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch (3 
mm) less than depth of outer wythe, in color selected from manufacturer's standard. 

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity. 

2.8 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry 
without discoloring or damaging masonry surfaces. Use product expressly approved for 
intended use by cleaner manufacturer and manufacturer of masonry units being cleaned. 

2.9 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless 
otherwise indicated. 
1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime or masonry cement mortar unless otherwise indicated. 
3. For exterior masonry, use portland cement-lime or masonry cement mortar. 
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4. For reinforced masonry, use portland cement-lime or masonry cement mortar. 
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed 

to view, regardless of weather conditions, to ensure that mortar color is consistent. 
B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend 
ingredients before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion or Property Specification. 
Provide the following types of mortar for applications stated unless another type is 
indicated or needed to provide required compressive strength of masonry. 
1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. For mortar parge coats, use Type S or Type N. 
4. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; 

for interior load-bearing walls; for interior nonload-bearing partitions; and for other 
applications where another type is not indicated, use Type N. 

D. Grout for Unit Masonry: Comply with ASTM C 476. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, 
sharp, unchipped edges. Allow units to dry before laying unless wetting of units is specified. 
Install cut units with cut surfaces and, where possible, cut edges concealed. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

3.2 TOLERANCES 

A. Dimensions and Locations of Elements: 
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch 

(12 mm) or minus 1/4 inch (6 mm). 
2. For location of elements in plan, do not vary from that indicated by more than plus or 

minus 1/2 inch (12 mm). 
3. For location of elements in elevation, do not vary from that indicated by more than 

plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 
B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 
1/4 inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not 
vary from level by more than 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. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet 
(6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 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. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 

inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm). 
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2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch (9 mm) or minus 1/4 inch (6 mm). 

3. For exposed head joints, do not vary from thickness indicated by more than plus or 
minus 1/8 inch (3 mm). 

3.3 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and 
offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where 
possible, at other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 

C. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items. 

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 
E. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, 

lintels, posts, and similar items unless otherwise indicated. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 
1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 
B. Lay solid masonry units with completely filled bed and head joints; butter ends with 

sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or 
slush head joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other 
than paint) unless otherwise indicated. 

3.5 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a 
minimum of 6 inches (150 mm). 
1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 

parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall 

openings and extending 12 inches (305 mm) beyond openings in addition to 
continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 
C. Provide continuity at wall intersections by using prefabricated T-shaped units. 
D. Provide continuity at corners by using prefabricated L-shaped units. 
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3.6 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural 
steel or concrete, to comply with the following: 
1. Provide an open space not less than 1/2 inch (13 mm) wide between masonry and 

structural steel or concrete unless otherwise indicated. Keep open space free of 
mortar and other rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 

36 inches (915 mm) o.c. horizontally. 

3.7 LINTELS 

A. Install steel lintels where indicated. 
B. Provide concrete or masonry lintels where shown and where openings of more than 12 

inches (305 mm) for brick-size units and 24 inches (610 mm) for block-size units are shown 
without structural steel or other supporting lintels. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated. 

3.8 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 
1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into 
masonry at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends 
and turn up not less than 2 inches (50 mm) to form end dams. 

3. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing 
to top of metal drip edge. 

4. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop 
flexible flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible 
flashing to top of metal flashing termination. 

C. Place cavity drainage material in cavities to comply with configuration requirements for 
cavity drainage material in "Miscellaneous Masonry Accessories" Article. 

D. Install cavity vents in head joints in exterior wythes at spacing indicated. Use specified 
weep/cavity vent products to form cavity vents. 

3.9 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 
1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 
tie, and support forms to maintain position and shape during construction and curing 
of reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on 
them during construction. 
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B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 
C. Grouting: Do not place grout until entire height of masonry to be grouted has attained 

enough strength to resist grout pressure. 
1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 

3.10 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Engage qualified independent inspectors to perform tests and 
inspections and prepare reports. Allow inspectors access to scaffolding and work areas as 
needed to perform tests and inspections. Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense. 
1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 
2. Place grout only after inspector has verified compliance of grout spaces and of 

grades, sizes, and locations of reinforcement. 
B. Testing Agency: Owner will engage a qualified independent testing and inspecting agency 

to perform field tests and inspections indicated below and prepare test reports. 
1. Payment for these services will be made from Testing and Inspecting Allowance, as 

authorized by Change Orders. 
C. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion 

thereof. 
D. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 

compressive strength. 
E. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test 

mortar for mortar air content and compressive strength. 
F. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019. 

3.11 REPAIRING, POINTING, AND CLEANING 

A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels. 
2. Protect adjacent surfaces from contact with cleaner. 
3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 
4. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 

written instructions. 

3.12 MASONRY WASTE DISPOSAL 

A. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with 
fill material as fill is placed. 
1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

B. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 042000 
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SECTION 044313.16 - ADHERED STONE MASONRY VENEER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Stone masonry adhered to unit masonry backup. 

B. Related Requirements: 
1. Section 042000 "Unit Masonry" for concealed flashing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each variety of stone, stone accessory, and manufactured product. 
B. Samples: 

1. For each stone type indicated. 
2. For each color of mortar required. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has with documented experience in in-
stallation of stone masonry including a minimum of five projects within 100 mile radius of 
Project, and whose work has resulted in construction with a record of successful in-service 
performance. 

B. Sample Panels: Build sample panels to verify selections made under Sample submittals and 
to demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality 
Requirements" for mockups. 
1. Build sample panels for typical exterior walls in sizes approximately 48 inches (1200 

mm) long by 48 inches (1200 mm) high by full thickness. 

1.4 FIELD CONDITIONS 

A. Protection of Stone Masonry: During construction, cover tops of walls, projections, and sills 
with waterproof sheeting at end of each day's work. 

B. 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 contained in TMS 602/ACI 530.1/ASCE 6. 
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 masonry has dried. 
C. Hot-Weather Requirements: Comply with hot-weather construction requirements contained 

in TMS 602/ACI 530.1/ASCE 6. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Installation of stone masonry veneer at exterior locations over continuous 
insulation shall be installed in accordance with Technical Evaluation Report 1312-01, as 
prepared by DrJ Engineering, LLC, updated March 29, 2018; www.drjengineering.org. 
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2.2 NATURAL VENEER STONE  

A. Material Standards: 
1. Maximum Absorption according to ASTM C 97/C 97M: 3 percent. 
2. Minimum Compressive Strength according to ASTM C 170/C 170M: 7500 psi. 

B. Varieties and Sources: Subject to compliance with requirements, available stone varieties 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Manufacturer: STONEYARD located at: 

a. 265 Foster Street; Littleton, MA 04160 
b. Tel: 978-742-9800 
c. Web: www.stoneyard.com  
d. Or Architect approved equal. 

2. Sizes and Shapes: 
a. Adhered Thin Veneer 

1) Flats 
2) Pre-Cut Corners for the appearance of full depth stone. 

b. Style: Oyster Bay Ashlar. 
3. Request for substitutions will be considered in accordance with Section 012500. 

2.3 MORTAR MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or Type II, except Type III may be used for 
cold-weather construction; natural color or white cement may be used as required to 
produce mortar color indicated. 
1. Low-Alkali Cement: Not more than 0.60 percent total alkali when tested according to 

ASTM C 114. 
B. Hydrated Lime: ASTM C 207, Type S. 
C. Masonry Cement: ASTM C 91/C 91M. 
D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for 

use in mortar mixes and complying with ASTM C 979/C 979M. Use only pigments with a 
record of satisfactory performance in stone masonry mortar. 

E. Colored Portland Cement-Lime Mix: Packaged blend of portland cement, hydrated lime, and 
mortar pigments. Mix shall produce color indicated or, if not indicated, as selected from 
manufacturer's standard colors. Pigments shall not exceed 10 percent of portland cement by 
weight. 

F. Colored Masonry Cement Mix: Packaged blend of masonry cement and mortar pigments. 
Mix shall produce color indicated or, if not indicated, as selected from manufacturer's 
standard colors. Pigments shall not exceed 5 percent of masonry cement by weight. 

G. Aggregate: ASTM C 144 and as follows: 
1. For pointing mortar, use aggregate graded with 100 percent passing No. 16 (1.18-mm) 

sieve. 
2. White Aggregates: Natural white sand or ground white stone. 
3. Colored Aggregates: Natural-colored sand or ground marble, granite, or other sound 

stone; of color necessary to produce required mortar color. 
H. Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part or 

all of gaging water, of type specifically recommended by latex-additive manufacturer for 
use with field-mixed portland cement mortar bed, and not containing a retarder. 

I. Water: Potable. 
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2.4 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing: Provide metal flashing, where flashing is exposed or partly exposed and 
where indicated, complying with SMACNA's "Architectural Sheet Metal Manual and as 
follows: 
1. Stainless Steel: ASTM A 240/A 240M, Type 304, 0.016 inch (0.4 mm) thick. 

B. Flexible Flashing: For flashing unexposed to the exterior, use one of the following unless 
otherwise indicated: 
1. Copper-Laminated Flashing: 7-oz./sq. ft. (2-kg/sq. m) copper sheet bonded with 

asphalt between two layers of glass-fiber cloth. Use only where flashing is fully 
concealed in masonry. 

2. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, 
adhesive, rubberized-asphalt compound, bonded to a high-density, cross-laminated, 
polyethylene film to produce an overall thickness of not less than .040 inch (1.0 mm). 

2.5 MISCELLANEOUS MASONRY ACCESSORIES 

A. Rainscreen Drainage Plane: Maintains separation between thin veneer cementitious 
materials and moisture resistance system on structural substrates creating drainage plane 
system for cavity moisture to drain down and out of wall. 
1. High impact polystyrene sheets, 0.024 inch (0.61 mm) thick, formed with corrugations 

and a spunbond polypropylene fabric, charcoal color, attached on one side with a 4 
inch (102mm) overlapping skirt on one edge. 
a. Manufacturer: 

1) Masonry Technology, Inc. 
b. Product: 

1) SURE CAVITY. (SC5032) 
B. Weep Products: Use the following unless otherwise indicated: 

1. Weep Screed: A sheet metal device that creates a bottom of adhered thin brick, thin 
manmade stone, thin natural stone and three course stucco veneer wall termination 
detail, that encapsulates and weeps the bottom edge of the WRB, the bottom edge of 
the rainscreen drainage plane Sure Cavity SC5032. 
a. Manufacturer: 

1) Masonry Technology, Inc. 
b. Product: 

1) L & R Weep Screed. (LR3501) 
C. Expanded Metal Lath: 3.4 lb/sq. yd. (1.8 kg/sq. m), self-furring, diamond-mesh lath 

complying with ASTM C 847. Fabricate from structural-quality, zinc-coated (galvanized) 
steel sheet complying with ASTM A 653/A 653M, G60 (Z180). 

2.6 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar and grout stains, efflorescence, and other new construction stains from stone 
masonry surfaces without discoloring or damaging masonry surfaces; expressly approved 
for intended use by cleaner manufacturer and stone producer. 

2.7 MORTAR MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless 
otherwise indicated. 
1. Do not use calcium chloride. 
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2. Use portland cement-lime mortar unless otherwise indicated. 
3. Mixing Pointing Mortar: Thoroughly mix cementitious and aggregate materials 

together before adding water. Then mix again, adding only enough water to produce a 
damp, unworkable mix that will retain its form when pressed into a ball. Maintain 
mortar in this dampened condition for one to two hours. Add remaining water in small 
portions until mortar reaches required consistency. Use mortar within 30 minutes of 
final mixing; do not retemper or use partially hardened material. 

B. Mortar for Stone Masonry: Comply with ASTM C 270, Proportion Specification. 
1. Mortar for Setting Stone: Type N. 
2. Mortar for Pointing Stone: Type N. 

C. Latex-Modified Portland Cement Setting Mortar: Proportion and mix portland cement, 
aggregate, and latex additive to comply with latex-additive manufacturer's written 
instructions. 

D. Cement-Paste Bond Coat: Mix either neat cement and water or cement, sand, and water to a 
consistency similar to that of thick cream. 
1. For latex-modified portland cement, setting-bed mortar, substitute latex admixture for 

part or all of water, according to latex-additive manufacturer's written instructions. 
E. Mortar for Scratch Coat over Metal Lath: 1 part portland cement, 1/2 part lime, 5 parts loose 

damp sand, and enough water to produce a workable consistency. 
F. Mortar for Scratch Coat over Unit Masonry: 1 part portland cement, 1 part lime, 7 parts loose 

damp sand, and enough water to produce a workable consistency. 

PART 3 - EXECUTION 

3.1 SETTING STONE MASONRY 

A. Perform necessary field cutting and trimming as stone is set. 
1. Use hammer and chisel to split stone that is fabricated with split surfaces. Make edges 

straight and true, matching similar surfaces that were shop or quarry fabricated. 
2. Pitch face at field-split edges as needed to match stones that are not field split. 

B. Sort stone before it is placed in wall to remove stone that does not comply with 
requirements relating to aesthetic effects, physical properties, or fabrication, or that is 
otherwise unsuitable for intended use. 

C. Arrange stones in broken-range ashlar pattern with uniform course heights, random lengths, 
and uniform joint widths. 

D. Arrange stones with color and size variations uniformly dispersed for an evenly blended 
appearance. 

E. Maintain uniform joint widths, except for variations due to different stone sizes and where 
minor variations are required to maintain bond alignment if any.  

F. Provide sealant joints of widths and at locations indicated. 
1. Keep sealant joints free of mortar and other rigid materials. 
2. Sealant joints are specified in Section 079200 "Joint Sealants." 

G. Install embedded flashing and weeps where indicated. 

3.2 CONSTRUCTION TOLERANCES 

A. Variation from Plumb: For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (10 mm in 6 m), or 1/2 inch in 40 feet (13 mm in 12 m) or 
more. For external corners, expansion joints, control joints, and other conspicuous lines, do 
not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 feet (13 mm in 12 m) or more. 
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B. Variation from Level: For bed joints and lines of exposed lintels, sills, parapets, horizontal 
grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 
inch in 40 feet (13 mm in 12 m) or more. 

C. Variation of Linear Building Line: For position shown in plan, do not exceed 1/2 inch in 20 
feet (13 mm in 6 m) or 3/4 inch in 40 feet (19 mm in 12 m) or more. 

3.3 INSTALLATION OF ADHERED STONE MASONRY VENEER 

A. Install lath over insulation board by fastening through insulation board into masonry backup 
wall.  Install fasteners at 16” o.c. horizontal and 7” o.c. vertical maximum spacing, or as 
otherwise required to meet specified performance requirements.  Fasteners shall achieve a 
minimum 1” penetration into masonry. 

B. Install scratch coat over metal lath 3/8 inch (10 mm) thick to comply with ASTM C 926. 
C. Coat backs of stone units and face of scratch coat with cement-paste bond coat, then 

butter both surfaces with setting mortar. Use sufficient setting mortar, so a slight excess will 
be forced out the edges of stone units as they are set. Tap units into place, completely filling 
space between units and scratch coat. 

D. Rake out joints for pointing with mortar to depth of not less than 3/4 inch (19 mm) before 
setting mortar has hardened. Rake joints to uniform depths with square bottoms and clean 
sides. 

3.4 POINTING 

A. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles. 
Where setting mortar was removed to depths greater than surrounding areas, apply 
pointing mortar in layers not more than 3/8 inch (10 mm) deep until a uniform depth is 
formed. 

B. Point stone joints by placing and compacting pointing mortar in layers of not more than 3/8 
inch (10 mm) deep. Compact each layer thoroughly, and allow to it become thumbprint hard 
before applying next layer. 

C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce 
the following joint profile: 
1. Joint Profile: below edges of stone (raked joint). 

3.5 ADJUSTING AND CLEANING 

A. In-Progress Cleaning: Clean stone masonry as work progresses. Remove mortar fins and 
smears before tooling joints. 

B. Final Cleaning: After mortar is thoroughly set and cured, clean stone masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels. 
2. Test cleaning methods on mockup; leave one-half of panel uncleaned for comparison 

purposes. Obtain Architect's approval of sample cleaning before cleaning stone 
masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or waterproof 
masking tape. 

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by 
rinsing thoroughly with clear water. 

5. Clean stone masonry with proprietary acidic cleaner applied according to 
manufacturer's written instructions. 
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3.6 EXCESS MATERIALS AND WASTE 

A. Excess Stone: Stack excess stone where directed by Owner for Owner's use. 
B. Disposal as Fill Material: Dispose of clean masonry waste, including mortar and excess or 

soil-contaminated sand, by crushing and mixing with fill material as fill is placed. 
1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

END OF SECTION 044313.16 
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SECTION 047200 - CAST STONE MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes cast sills. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. For cast-stone units, include dimensions 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. 

C. Samples: 
1. For each color and texture of cast stone required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer. 
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. 

1.4 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. 

PART 2 - PRODUCTS 

2.1 CAST-STONE UNITS 

A. Cast-Stone Units: Comply with ASTM C 1364. 
1. Units shall be resistant to freezing and thawing as determined by laboratory testing 

according to ASTM C 666/C 666M, Procedure A, as modified by ASTM C 1364. 
B. Fabricate units with sharp arris and accurately reproduced details, with indicated texture on 

all exposed surfaces unless otherwise indicated. 
1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated. 
2. Provide drips on projecting elements unless otherwise indicated. 

C. Cure Units as Follows: 
1. Cure units in enclosed, moist curing room at 95 to 100 percent relative humidity and 

temperature of 100 deg F (38 deg C) for 12 hours or 70 deg F (21 deg C) for 16 hours. 
2. Keep units damp and continue curing to comply with one of the following: 

a. No fewer than five days at mean daily temperature of 70 deg F (21 deg C) or 
above. 

b. No fewer than six days at mean daily temperature of 60 deg F (16 deg C) or 
above. 

c. No fewer than seven days at mean daily temperature of 50 deg F (10 deg C) or 
above. 

d. No fewer than eight days at mean daily temperature of 45 deg F (7 deg C) or 
above. 

D. Acid etch units after curing to remove cement film from surfaces to be exposed to view. 
E. Colors and Textures: As indicated on Drawings. 
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2.2 ACCESSORIES 

A. Anchors: Type and size indicated, fabricated from Type 304 stainless steel complying with 
ASTM A 240/A 240M, ASTM A 276, or ASTM A 666, or steel complying with 
ASTM A 36/A 36M and hot-dip galvanized to comply with ASTM A 123/A 123M. 

B. Dowels: 1/2-inch- (12-mm-) diameter round bars, fabricated from Type 304 stainless steel 
complying with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666 or steel complying with 
ASTM A 36/A 36M and hot-dip galvanized to comply with ASTM A 123/A 123M. 

C. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry 
without discoloring or damaging masonry surfaces. Use product expressly approved for 
intended use by cast-stone manufacturer and expressly approved by cleaner manufacturer 
for use on cast stone and adjacent masonry materials. 

2.3 MORTAR 

A. Comply with requirements in Section 042000 "Unit Masonry" for mortar mixes. 
1. For setting mortar, use Type N. 
2. For pointing mortar, use Type N. 

2.4 SOURCE QUALITY CONTROL 

A. Engage a qualified independent testing agency to sample and test cast-stone units 
according to ASTM C 1364. 
1. Include one test for resistance to freezing and thawing. 

PART 3 - EXECUTION 

3.1 SETTING CAST STONE IN MORTAR 

A. Install cast-stone units to comply with requirements in Section 042000 "Unit Masonry." 
B. Set units in full bed of mortar with full head joints unless otherwise indicated. 

1. Fill dowel holes and anchor slots with mortar. 
2. Fill collar joints solid as units are set. 
3. Build concealed flashing into mortar joints as units are set. 
4. Keep head joints in copings and between other units with exposed horizontal surfaces 

open to receive sealant. 
C. 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. 

D. 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. 

E. Tool exposed joints slightly concave when thumbprint hard. Use a smooth plastic jointer 
larger than joint thickness. 

F. Rake out joints for pointing with sealant to depths of not less than 3/4 inch (19 mm). Scrub 
faces of units to remove excess mortar as joints are raked. 

G. Provide sealant joints at head joints of 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. Prepare and apply sealant of type and at locations indicated to comply with applicable 

requirements in Section 079200 "Joint Sealants." 
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3.2 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. 

3.3 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 

 





New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

STRUCTURAL STEEL FRAMING 051200 - 1 

SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Structural steel. 
2. Grout. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as 
described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: Show fabrication of structural-steel components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and fabricator. 
B. Welding certificates. 
C. Mill test reports for structural steel, including chemical and physical properties. 
D. Source quality-control reports. 
E. Field quality-control and special inspection reports. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD, or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172). 

B. Installer Qualifications: A qualified installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

D. Comply with applicable provisions of the following specifications and documents: 
1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of simple shear connections required by the Contract 
Documents to be selected or completed by structural-steel fabricator to withstand 
loads indicated and comply with other information and restrictions indicated. 
1. Select and complete connections using schematic details indicated and 

AISC 360. 
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2. Use Allowable Stress Design; data are given at service-load level. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A 992/A 992M. 
B. Channels, Angles: ASTM A 36/A 36M. 
C. Plate and Bar: ASTM A 36/A 36M. 
D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural 

tubing. 
E. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B. 
F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-
hex steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex 
carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel 
washers; all with plain finish. 
1. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), 

compressible-washer type with plain finish. 
B. Unheaded Anchor Rods: ASTM F 1554, Grade 36. 

1. Configuration: Hooked. 
2. Finish: Plain. 

C. Headed Anchor Rods: ASTM F 1554, Grade 36, straight. 
1. Finish: Plain. 

D. Threaded Rods: ASTM A 36/A 36M. 
1. Finish: Plain. 

2.4 PRIMER 

A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting 
primer complying with MPI#79 and compatible with topcoat. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. 
Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and 
Bridges," and to AISC 360. 

B. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors. Use automatic end welding of headed-stud shear connectors according 
to AWS D1.1/D1.1M and manufacturer's written instructions. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of 
bolt and type of joint specified. 
1. Joint Type: Snug tightened. 
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B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting 
welding work. 

2.8 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 
1. Surfaces embedded in concrete or mortar. Extend priming of partially 

embedded members to a depth of 2 inches (50 mm). 
2. Surfaces to be field welded. 
3. Surfaces of high-strength bolted, slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 
5. Galvanized surfaces. 
6. Surfaces enclosed in interior construction. 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale 
and spatter, slag, or flux deposits. Prepare surfaces according to the following 
specifications and standards: 
1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 

C. Priming: Immediately after surface preparation, apply primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils (0.038 mm). Use priming methods that result 
in full coverage of joints, corners, edges, and exposed surfaces. 

2.9 SOURCE QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests 
and inspections. 
1. Provide testing agency with access to places where structural-steel work is 

being fabricated or produced to perform tests and inspections. 
B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
C. Welded Connections: Visually inspect shop-welded connections according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 
1. Liquid Penetrant Inspection: ASTM E 165. 
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on 

finished weld. Cracks or zones of incomplete fusion or penetration are not 
accepted. 

3. Ultrasonic Inspection: ASTM E 164. 
4. Radiographic Inspection: ASTM E 94. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-
bearing surfaces and locations of anchor rods, bearing plates, and other 
embedments for compliance with requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according 
to AISC 303 and AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-
bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting 
plates. Clean bottom surface of plates. 
1. Set plates for structural members on wedges, shims, or setting nuts as 

required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 
edge of plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain. Neatly finish exposed surfaces; protect grout and allow to 
cure. Comply with manufacturer's written installation instructions for 
shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges." 

3.3 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification 
for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of 
joint specified. 
1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, 
appearances, welding procedure specifications, weld quality, and methods used in 
correcting welding work. 
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field 
welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind 
steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment 
of axes without exceeding tolerances in AISC 303, "Code of Standard Practice 
for Steel Buildings and Bridges," for mill material. 

3.4 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections: 
1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

C. Bolted Connections: Inspect and test bolted connections according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M. 
1. In addition to visual inspection, test and inspect field welds according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's 
option: 
a. Liquid Penetrant Inspection: ASTM E 165. 
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b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and 
on finished weld. Cracks or zones of incomplete fusion or penetration are 
not accepted. 

c. Ultrasonic Inspection: ASTM E 164. 
d. Radiographic Inspection: ASTM E 94. 

END OF SECTION 051200 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Miscellaneous steel framing and supports. 
2. Loose bearing and leveling plates. 

B. Products furnished, but not installed, under this Section include the following: 
1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts 

indicated to be cast into concrete or built into unit masonry. 
3. Steel weld plates and angles for casting into concrete for applications where they are 

not specified in other Sections. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 
1. Grout. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, 
and details of metal fabrications and their connections. Show anchorage and accessory 
items. 

PART 2 - PRODUCTS 

2.1 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 
C. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304. 
D. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing. 
E. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated. 
F. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4. 
G. Z-Shaped Furring: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, with 

slotted or nonslotted web, 1-1/2 inch wide flange, minimum design thickness 43 mils (18ga), 
0.0451”, and depth required to fit insulation thickness indicated. 

H. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 
otherwise indicated. 

I. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

2.2 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior 
use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 
(ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class 
required. 
1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
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B. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47 M malleable irons or 
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

C. Post-Installed Anchors: Torque-controlled expansion anchors. 
D. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) 

complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor 
straps or studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. 
Provide with temporary filler and tee-head bolts, complete with washers and nuts, all zinc-
plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts. 

2.3 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with MPI#79 and compatible with topcoat. 
1. Use primer containing pigments that make it easily distinguishable from zinc-rich 

primer. 
B. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 

compatible with paints specified to be used over it. 
C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 
D. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous 

grout complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

E. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for 
normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 
3000 psi (20 MPa). 

2.4 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Use connections 
that maintain structural value of joined pieces. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges. Remove 
sharp or rough areas on exposed surfaces. 

C. Weld corners and seams continuously to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
or welds where possible. Locate joints where least conspicuous. 

E. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate. 

F. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors not less than 8 inches (200 mm) from ends and 
corners of units and 24 inches (600 mm) o.c. 

2.5 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 
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B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction. 

C. Fabricate steel girders for wood frame construction from continuous steel shapes of sizes 
indicated. 
1. Where wood nailers are attached to girders with bolts or lag screws, drill or punch 

holes at 24 inches (600 mm) o.c. 
D. Fabricate steel pipe columns for supporting wood frame construction from steel pipe with 

steel baseplates and top plates as indicated. Drill or punch baseplates and top plates for 
anchor and connection bolts and weld to pipe with fillet welds all around. Make welds the 
same size as pipe wall thickness unless otherwise indicated. 

2.6 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction. Drill plates to receive anchor bolts and for grouting. 

2.7 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated. 

B. Galvanize loose steel lintels located in exterior walls. 
C. Prime loose steel lintels located in exterior walls with zinc-rich primer.  

2.8 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported 
from concrete construction as needed to complete the Work. Provide each unit with no 
fewer than two integrally welded steel strap anchors for embedding in concrete. 

2.9 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 

2.10 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for 
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

B. Shop prime iron and steel items not indicated to be galvanized unless they are to be 
embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

C. Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated 
below: 
1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Other Items: SSPC-SP 3, "Power Tool Cleaning." 

D. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application 
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; 
with edges and surfaces level, plumb, true, and free of rack; and measured from established 
lines and levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that 
are not to be left as exposed joints but cannot be shop welded because of shipping size 
limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip 
galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of 
adjacent surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

3.2 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members 
have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims 
but, if protruding, cut off flush with edge of bearing plate before packing with nonshrink 
grout. Pack grout solidly between bearing surfaces and plates to ensure that no voids 
remain. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 
abraded areas. Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

END OF SECTION 055000 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Wood blocking, cants, and nailers. 
4. Wood furring and grounds. 
5. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 
1. Include data for wood-preservative treatment from chemical treatment manufacturer 

and certification by treating plant that treated materials comply with requirements 
2. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit 
stresses. Indicate species and grade selected for each use and design values approved by 
the ALSC Board of Review. 

B. Evaluation Reports: For the following, from ICC-ES: 
1. Wood-preservative-treated wood. 
2. Power-driven fasteners. 
3. Powder-actuated fasteners. 
4. Expansion anchors. 
5. Metal framing anchors. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review. Provide lumber graded by an agency 
certified by the ALSC Board of Review to inspect and grade lumber under the rules 
indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp 

on end or back of each piece. 
3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction 
not in contact with the ground, and Use Category UC4a for items in contact with the 
ground. 
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1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing 
no arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 

D. Application: Treat all rough carpentry unless otherwise indicated, items indicated on 
Drawings, and the following: 
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 

members in connection with roofing, flashing, vapor barriers, and waterproofing. 
2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 

contact with masonry or concrete. 
3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 DIMENSION LUMBER FRAMING 

A. Framing Other Than Non-Load-Bearing Interior Partitions: No. 2 grade. 
1. Application: Framing other than interior partitions. 
2. Species: 

a. 2x4: Spruce-pine-fir; NLGA. 
b. 2x6 and larger: Hem-fir; WCLIB or WWPA. 

B. Exposed Framing: Hand-select material for uniformity of appearance and freedom from 
characteristics, on exposed surfaces and edges, that would impair finish appearance, 
including decay, honeycomb, knot-holes, shake, splits, torn grain, and wane. 
1. Species and Grade: As indicated above for load-bearing construction of same type. 

2.4 ENGINEERED WOOD PRODUCTS 

A. Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or structural 
composite lumber flanges and wood-based structural panel webs, let into and bonded to 
flanges. Comply with material requirements of and with structural capacities established and 
monitored according to ASTM D 5055. 
1. Structural Properties: Depths and design values not less than those indicated. 
2. Comply with APA PRI-400. Factory mark I-joists with APA-EWS trademark indicating 

nominal joist depth, joist class, span ratings, mill identification, and compliance with 
APA-EWS standard. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of 
other construction, including the following: 
1. Blocking. 
2. Nailers. 
3. Cants. 
4. Furring. 
5. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any 
species. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content as 
indicated above. 
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2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: DOC PS 1, Exterior, C-C Plugged in thickness indicated or, if not 
indicated, not less than 3/4-inch (19-mm) nominal thickness. 

2.7 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 
1. Where rough carpentry is exposed to weather, in ground contact, pressure-

preservative treated, or in area of high relative humidity, provide fasteners with hot-
dip zinc coating complying with ASTM A 153/A 153M or Type 304 stainless steel. 

B. Power-Driven Fasteners: NES NER-272. 
C. Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 

with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

2.8 METAL FRAMING ANCHORS 

A. Allowable Design Loads: Provide products with allowable design loads, as published by 
manufacturer that meet or exceed those indicated. Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 
1. Use for interior locations unless otherwise indicated. 

C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 
1. Use for wood-preservative-treated lumber and where indicated. 

2.9 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to suit width of sill members indicated. 

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). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit. 
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements 
for attaching other construction. 

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products: Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Metal Framing Anchors: Install metal framing anchors to comply with manufacturer's written 
instructions. Install fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 
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F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate 
treatment. Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes 
sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate 
treatment. Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wall sheathing. 
2. Roof sheathing. 
3. Subflooring. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 
1. Include data for wood-preservative treatment from chemical treatment manufacturer 

and certification by treating plant that treated plywood complies with requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For following products, from ICC-ES: 
1. Preservative-treated plywood. 

PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Plywood: Either DOC PS 1 or DOC PS 2 unless otherwise indicated. 
B. Oriented Strand Board: DOC PS 2. 

2.2 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction, Use Category UC3b for exterior construction. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application: Treat items indicated on Drawings  and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.3 WALL SHEATHING 

A. Plywood Wall Sheathing: Exposure 1 sheathing. 
B. Oriented-Strand-Board Roof Sheathing: Exposure 1 sheathing. 

2.4 ROOF SHEATHING 

A. Plywood Roof Sheathing: Exterior, Structural I sheathing. 
B. Oriented-Strand-Board Roof Sheathing: Exposure 1, Structural I sheathing. 

2.5 SUBFLOORING  

A. Plywood Subflooring: DOC PS 1, Exterior, Structural I, single-floor panels. 
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2.6 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 
1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying 

with ASTM A 153/A 153M or Type 304 stainless steel. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with APA AFG-
01 or ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange joints 
so that pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 
1. Subflooring: 

a. Glue and nail to wood framing. 
b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch (3 mm) apart at edges and ends. 

2. Wall and Roof Sheathing: 
a. Nail or staple to wood framing. 
b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch (3 mm) apart at edges and ends. 

END OF SECTION 061600 
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wood roof trusses. 
2. Wood girder trusses. 

1.2 ACTION SUBMITTALS 

A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners. 
B. Shop Drawings: Show fabrication and installation details for trusses. 

1. Show location, pitch, span, camber, configuration, and spacing for each type of truss 
required. 

2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual 

truss members due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of metal 

connector plates. 
6. Show splice details and bearing details. 

C. Delegated-Design Submittal: For metal-plate-connected wood trusses indicated to comply 
with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For metal-plate-connected wood trusses, signed by officer of truss-
fabricating firm. 

1.4 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications: A manufacturer that is a member of TPI 
and that complies with quality-control procedures in TPI 1 for manufacture of connector 
plates. 
1. Manufacturer's responsibilities include providing professional engineering services 

needed to assume engineering responsibility. 
2. Engineering Responsibility: Preparation of Shop Drawings and comprehensive 

engineering analysis by a qualified professional engineer. 
B. Fabricator Qualifications: Shop that participates in a recognized quality-assurance program, 

complies with quality-control procedures in TPI 1, and involves third-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction] [and] [is certified for chain of custody by an FSC-accredited certification body. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building 
Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, 
& Bracing Metal Plate Connected Wood Trusses." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design metal-plate-connected wood trusses. 

B. Structural Performance: Metal-plate-connected wood trusses shall be capable of 
withstanding design loads within limits and under conditions indicated on Drawings. Comply 
with requirements in TPI 1. 

C. Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and 
SBCA BCSI. 

D. Wood Structural Design Standard: Comply with applicable requirements in AF&PA's 
"National Design Specifications for Wood Construction" and its "Supplement." 

2.2 DIMENSION LUMBER 

A. Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the 
American Lumber Standard Committee (ALSC) Board of Review. Provide lumber graded by 
an agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 
1. Provide dry lumber with 15 percent maximum moisture content at time of dressing. 

B. Permanent Bracing: Provide wood bracing that complies with requirements for 
miscellaneous lumber in Section 061000 "Rough Carpentry." 

2.3 METAL CONNECTOR PLATES 

A. General: Fabricate connector plates to comply with TPI 1. 
B. Hot-Dip Galvanized-Steel Sheet: ASTM A 653/A 653M; Structural Steel (SS), high-strength 

low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS 
Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) thick. 

2.4 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 
1. Provide fasteners for use with metal framing anchors that comply with written 

recommendations of metal framing manufacturer. 
2. Where trusses are exposed to weather, in ground contact, or in area of high relative 

humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M. 

B. Nails, Brads, and Staples: ASTM F 1667. 

2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Allowable design loads, as published by manufacturer, shall comply with or exceed those 
indicated on Drawings. Manufacturer's published values shall be determined from empirical 
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data or by rational engineering analysis and demonstrated by comprehensive testing 
performed by a qualified independent testing agency. Framing anchors shall be punched for 
fasteners adequate to withstand same loads as framing anchors. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

2.6 FABRICATION 

A. Assemble truss members in design configuration indicated; use jigs or other means to 
ensure uniformity and accuracy of assembly, with joints closely fitted to comply with 
tolerances in TPI 1. Position members to produce design camber indicated. 
1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

B. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and secured. 
B. If trusses are delivered to Project site in more than one piece, assemble trusses before 

installing. 
C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 

exercising care not to damage truss members or joints by out-of-plane bending or other 
causes. 

D. Install and brace trusses according to TPI recommendations and as indicated. 
E. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers 

as applicable. Install fasteners through each fastener hole in metal framing anchors 
according to manufacturer's fastening schedules and written instructions. 

F. Securely connect each truss ply required for forming built-up girder trusses. 
G. Install and fasten permanent bracing during truss erection and before construction loads are 

applied. Anchor ends of permanent bracing where terminating at walls or beams. 
1. Install bracing to comply with Section 061000 "Rough Carpentry. 
2. Install and fasten strongback bracing vertically against vertical web of parallel-chord 

floor trusses at centers indicated. 
H. Install wood trusses within installation tolerances in TPI 1. 
I. Do not alter trusses in field. Do not cut, drill, notch, or remove truss members. 
J. Replace wood trusses that are damaged or do not comply with requirements. 

END OF SECTION 061753 
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Interior standing and running trim. 
2. Tongue-and-groove wood ceilings and paneling. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips 
unless concealed within other construction before woodwork installation. 

C. Related Sections: 
1. Section 123661.16 “Solid Surface Countertops” for all solid surface countertops. 

1.2 SUBMITTALS 

A. Product Data:  For accessories and finishing materials and processes. 
B. Samples: 

1. Lumber and panel products for transparent finish, for each species and cut, finished on 
one side and one edge. 

C. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program 
certificates. 

1.3 QUALITY ASSURANCE 

A. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards." 

1.4 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 occupancy levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Lumber: DOC PS 20. 
B. Board Paneling: Interior wood-board paneling complying with MMPA WM 9. 

1. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12 
percent or less. 

2.2 INTERIOR STANDING AND RUNNING TRIM 

A. Softwood Lumber Trim: 
1. Species and Grade: Northern white cedar, with flat grain, of quality capable and 

acceptable of transparent finish. 
2. Finger Jointing: Not allowed. 

2.3 PANELING 

A. Tongue-and-Groove Board Paneling: 
1. Species and Grade: Northern white cedar, with flat grain, of quality capable and 

acceptable of transparent finish. 
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2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to 
less than 15 percent moisture content. 

B. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, 
size, material, and finish required for application indicated to provide secure attachment, 
concealed where possible. 

C. Glue: Aliphatic resin, polyurethane, or resorcinol wood glue recommended by manufacturer 
for general carpentry use. 

D. Multipurpose Construction Adhesive: Formulation complying with ASTM D 3498 that is 
recommended for indicated use by adhesive manufacturer. Do not use adhesives that 
contain urea formaldehyde. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas.   

B. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 
for fabrication of type of woodwork involved. 

C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches (3 
mm in 2400 mm).  Shim as required with concealed shims. 

D. Scribe and cut woodwork to fit adjoining work, 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. 

F. Standing and Running Trim:  Install with minimum number of joints possible, using full-
length pieces (from maximum length of lumber available) to greatest extent possible. Scarf 
running joints and stagger in adjacent and related members. Fill gaps, if any, between top of 
base and wall with plastic wood filler, sand smooth, and finish same as wood base if finished. 

G. Tongue and Groove Installation: Arrange in random-width pattern suggested by 
manufacturer unless boards are of uniform width. 
1. Stagger end joints in random pattern to uniformly distribute joints on each surface. 
2. Select and arrange boards to minimize noticeable variations in grain character and 

color between adjacent boards. Install with uniform tight joints between boards. 
3. Fasten paneling by blind nailing through tongues. 

END OF SECTION 064023 
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SECTION 071616 - CRYSTALLINE WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes furnishing of all labor, materials, services and equipment necessary 
for the supply and installation of crystalline waterproofing additive to concrete as 
indicated on the drawings and as specified herein. 

B. Related Requirements: 
1. Section 033000 “Cast-In-Place Concrete”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 
B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer: Ready-mix supplier and/or installer of crystalline waterproofing additive 
shall be approved by the manufacturer or manufacturer's representative in writing. 

B. Pre-Installation Conference: Prior to installation of waterproofing system, conduct 
meeting with Architect/Engineer, owner's representative, concrete supplier, concrete 
placer and waterproofing manufacturer's representative to verify and review the 
following: 
1. Project requirements for waterproofing as set out in Contract Documents. 
2. Manufacturer's product data including mixing and installation instructions. 

C. Technical Consultation: The waterproofing manufacturer's representative shall 
provide technical consultation on waterproofing applications and shall provide on-
site support as needed. 

PART 2 - PRODUCTS 

2.1 WATERPROOFING MATERIALS 

A. Crystalline Waterproofing Additive: Concrete waterproofing and protection system 
shall be of the crystalline type that chemically controls and permanently fixes a non-
soluble crystalline structure within the pores and capillary tracts of the concrete. This 
crystalline system causes the concrete to become sealed against the penetration of 
liquids from any direction, and protects the concrete from deterioration due to harsh 
environmental conditions. The system is used for above or below-grade walls and 
slabs; with properties complying with or exceeding the criteria specified below. 
1. Manufacturer: Subject to compliance with requirements, provide product by 

the following: 
a. Xypex Chemical Corporation; Richmond, BC; www.xypex.com. 

1) Xypex Admix C-500 / C-500NF 
2) Xypex Admix C-1000 / C1000NF 
3) Xypex Admix C-2000 / C2000NF 
4) Xypex Concentrate 
5) Xypex Patth ‘n’ Plug 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

CRYSTALLINE WATERPROOFING 071616 - 2 

2.2 DOSAGE 

A. General: Xypex Admix must be added to concrete mix at time of batching. 
B. Dosage Rate:  Under normal conditions, the crystalline waterproofing powder shall 

be added to the concrete mix at the following rates: 
1. Xypex Admix C-500  2% – 3% by weight of cement content 
2. Xypex Admix C-1000 2% – 3% by weight of cement content 
3. Xypex Admix C-2000 2% by weight of cement content 
4. For Xypex Admix NF Series dosages are 1% - 1.5% by weight of cement content. 

 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Comply with manufacturer's written instructions. 
B. Crack Control: All reinforcement shall be in accordance with applicable standards. 

Concrete elements shall be designed and constructed to minimize and control 
cracking. 

C. Setting Time and Strength: Some delay of set may occur when using Xypex Admix 
products. The amount of set delay will depend upon the concrete mix design, the 
particular Admix product used, dosage rate of the Admix, temperature of the 
concrete and climatic conditions. Concrete containing a Xypex Admix product may 
develop higher ultimate strengths than plain concrete. Conduct trial mixes under 
project conditions to determine setting time and strength of the concrete. Consult 
with manufacturer or manufacturer's representative regarding concrete mix design, 
project conditions and proper dosage rate.  

3.2 APPLICATION 

A. General: Xypex Admix is added to the concrete at the time of batching.  It is 
important to obtain a homogeneous mixture of Xypex Admix with the concrete. Do 
not add dry Admix powder directly to wet mixed concrete as this could cause 
clumping and thorough dispersion may not occur.   

B. Concrete Batching & Mixing: Procedures for addition of Xypex Admix will vary 
according to type of batch plant operation and equipment. 
1. Addition to Coarse Aggregate Belt: Add Xypex Admix powder directly to the 

course aggregate conveyor belt manually or through computer controlled 
mass batching system.  Account for worker health and safety issues relating to 
moving belts and wind-blown dust. 

2. Addition to Ready Mixed Truck at Plant: Add Xypex Admix in bulk powder or 
soluble bag form to the drum of the ready-mix truck immediately prior to 
driving the truck under the batch plant. Then add the balance of the materials 
or the premixed concrete in accordance with standard concrete batching 
practices.  Take measures to ensure that soluble bags are dispersed properly.  
Such measures can include: a) adding the bags as far forward in the drum as 
possible, b) adding a small amount of batch water along with the bags, and c) 
spinning the drum prior to adding remaining components. Avoid delays in 
adding other components and utilize high speed mixing to ensure homogeneity 
of mix. Where there may be insufficient water for thorough dispersion of the 
bulk powder, mix the Admix powder with water to form a slurry and add to the 
truck mixer drum prior to batching.  Account for added water in the mix design 
and slump. 
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3. Addition to Central Mixer: Load the Xypex Admix in bulk powder form or in 
soluble bags along with the other components.  Mix in accordance with 
standard batching practices to ensure thorough dispersion and a 
homogeneous mixture. Account for worker safety issues when accessing the 
equipment.    

4. Precast Batch Plant - Pan Type Mixer: Add Xypex Admix to the rock and sand, 
then mix thoroughly for 2 - 3 minutes before adding the cement and water.  
The total concrete mass shall be blended using standard practices. 

C. Construction and Cold Joints: Apply one coat of Xypex Concentrate slurry at a rate 
of 2 lb./sq. yd. (1 kg/m

2
) to joint surfaces between concrete pours. Moisten surfaces 

prior to slurry application. Apply slurry and keep moist for 12 hours then allow slurry 
to set or dry.  Where joint surfaces are not accessible prior to pouring new concrete, 
contact Xypex Technical Services Representative for assistance. 

D. Sealing Strips: Where hydrostatic conditions exist, sealing strips shall also be applied 
at construction joints by filling grooves that are created along the joints.  Dimensions 
of the grooves shall be 1 inch (25 mm) wide and 1.5 inches (37 mm) deep.  If grooves 
are not been pre-formed then chip grooves to those dimensions. Fill the grooves as 
follows: 
1. Apply slurry coat of Xypex Concentrate to slot in accordance with 

manufacturer’s instructions or recommendations.  
2. While slurry coat is still tacky, fill slot with Xypex Concentrate Dry-Pac. 
3. Compact tightly using pneumatic packer or hammer and block. 
4. Wet Dry-Pac surface lightly with water, then apply a slurry coat of Xypex 

Concentrate at a coverage rate of 1.5 – 2 lb./sq. yd. (0.8 – 1 kg/m2) over sealing 
strip and extending to 6” (150 mm) on either side. 

E. Form Tie Holes: Form tie holes shall be waterproofed in accordance with 
manufacturer’s technical literature including relevant Method Statements 
(www.xypex.com/technical/statements). Procedures are generally as follows: 
1. Prepare the tie hole to create a straight sided void with a profile of at least ICRI 

CSP-3.  For through element ties holes such as those created by taper ties the 
prepared void is to be at least 5” (125 mm) deep. For cone ties the void is to be 
to the bottom of the cone. 

2. Clean and profile the area to a 6 inch (150 mm) diameter around the tie hole to 
an ICRI CSP-3 profile. 

3. For through-element tie holes create a solid plug of material at the bottom of 
the profiled hole using Xypex Patch’n Plug leaving at least 4” (100 mm) of 
empty tie hole from the top of the plug to the surface of the concrete element. 

4. Apply a coat of Xypex Concentrate slurry at a rate of 1.5 lb./sq. yd. (0.8 kg/m
2
) 

to the inside of the tie hole and to a 12” (300 mm) diameter area around the 
hole. 

5. Fill and compact the tie hole with Xypex Concentrate Dry-Pac. 
6. Wet Dry-Pac surface lightly with water, then apply a slurry coat of Xypex 

Concentrate at a coverage rate of 1.5 - 2 lb. /sq. yd. (0.8 - 1 kg/m
2
) over the 

repaired area to a 12” (300 mm) diameter area around the filled void. 

F. Repair of Defects: Concrete defects shall be repaired in accordance with 
manufacturer’s technical literature including relevant Method Statements 
(www.xypex.com/technical/statements).  Procedures are generally as follows: 
1. Cracks and Faulty Construction Joints:  

a. Chip out cracks, faulty construction joints and other defects to a depth of 
1.5 inches (37 mm) and a width of one inch (25 mm). A “V” shaped slot is 
not acceptable. The slot may be saw cut instead of chipped but ensure 
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that the slot is dovetailed or otherwise shaped such that there will be 
mechanical interlock of materials placed into the slot at a later stage. 

b. Clean slot of debris and dust. Soak area with water and remove excess 
surface water. Apply a slurry coat of Xypex Concentrate at the rate of 1.5 
lb./sq. yd. (0.8 kg/m

2
) to the slot. 

c. While slurry coat is still tacky, fill cavity with Dry-Pac. Compress tightly 
into cavity using pneumatic packer or block and hammer. 

d. Wet Dry-Pac surface lightly with water, then apply a slurry coat of Xypex 
Concentrate at a coverage rate of 1.5 – 2 lb./sq. yd. (0.8 – 1 kg/m2) over 
the repaired area to 6” (150 mm) on either side of slot. 

e. Rock Pockets, Honeycombing or other defective concrete: All areas of 
poor concrete consolidation (honeycomb or rock pockets) shall be 
repaired.   

3.3 CURING 

A. General: Concrete containing Xypex Admix shall be moist cured in accordance with 
ACI 308, "Standard Practice for Curing Concrete" or other applicable standard. 

B. Curing Compounds: Curing compounds may be used in the event that project 
requirements or conditions prevent moist curing. Curing compounds shall comply 
with ASTM C-309 or other applicable standard. 

3.4 FIELD QUALITY CONTROL 

A. Examination for Defects: Do not conceal Xypex treated concrete before it has been 
observed by Architect/Engineer, waterproofing manufacturer's representative or 
other designated entities. Concrete shall be examined for structural defects such as 
honeycombing, rock pockets, tie holes, faulty construction joints, cold joints and 
cracks larger than 1/64” (0.4 mm).  Such defects to be repaired in accordance with 
manufacturer's repair procedures as noted above. 

B. Testing Procedures: 
1. Testing: Shut off dewatering system as soon as practical so that the structure 

shall be exposed to normal service conditions. Examine for leaks. 
2. Monitoring: 

a. Actively leaking cracks and joints shall be left to self-heal for as long as 
practical.  Depending on job site and ambient conditions crack healing 
can be expected to take several days to weeks. 

b. Any crack or joints that do not heal in the allowable time frame shall be 
repaired.   

c. Moving cracks shall be repaired using polyurethane injection or other 
appropriate method. 

3. Repair: Use Xypex repair procedures to seal any static crack or joint that does 
not self-heal. See Method Statements (www.xypex.com/technical/statements) 
or contact Xypex Technical Services Representative for appropriate repair 
procedures. 

4. Note: Lower temperatures will extend the times for crystalline development. 

END OF SECTION 071616 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Extruded polystyrene foam-plastic board used. 
2. Glass-fiber blanket insulation used as a thermal barrier at the following applications: 

a. Wall insulation as a part of the framed wall construction. 
b. Filing miscellaneous voids where shown on the drawings. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded polystyrene boards in this article are also called “XPS boards.” 
B. Extruded Polystyrene Board, for below grade applications: ASTM C 578, Type IV, 25-psi 

(173-kPa) minimum compressive strength; unfaced; maximum flame-spread and smoke-
developed indexes of 25 and 450, respectively, per ASTM E 84. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 
a. DiversiFoam Products. 
b. Dow Chemical Company (The) 
c. Owens Corning. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

3. Thickness as indicated on drawings. 
4. Provide 40-psi (276 – kPa) compressive strength board at all horizontal applications. 

C. Extruded Polystyrene Board for above grade, concealed building insulation use: ASTM C 
578-, Type IV, 25 psi minimum compressive strength, unfaced, R5.6 per inch. Provide 
thickness as indicated on the drawings. 
1. Basis-of-Design: Styrofoam Cavitymate Ultra Extruded Polystyrene Foam Insulation as 

manufactured by The Dow Chemical Company. 
2. Equal products as manufactured by one of the following companies are also 

acceptable: 
a. DiversiFoam Products. 
b. Owens Corning. 

D. Adhesive and Joint Filler: Type as recommended and approved by the insulation 
manufacturer. 

2.2 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD ACCESORIES 

A. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer. 
B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water 

barrier materials, and with demonstrated capability to bond insulation securely to substrates 
without damaging insulation and substrates. 
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2.3  GLASS FIBER BLANKET 

     A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 1.  CertainTeed Corporation. 
 2.  Guardian Building Products, Inc. 
 3.  Johns Manville. 
 4.  Owens Corning. 
     B. Glass-Fiber Blanket used for filling miscellaneous voids: Unfaced: ASTM C 665, Type I; with 

maximum flame-spread and smoke-developed indexes of 25 and 50, respectively per ASTM E 
84; passing ASTM E 136 for combustion characteristics.  

     C. Glass-Fiber Blanket, Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class C (faced 
surface not rated for flame propagation); Category 1 (membrane is a vapor barrier). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

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. Fit tightly around obstructions and 
fill voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, 
widths, and lengths.  Apply single layer of insulation units unless multiple layers are 
otherwise shown or required to make up total thickness or to achieve R-value. 

3.2 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units using manufacturer’s recommended adhesive 
according to manufacturer’s written instructions. 
1. If not otherwise indicated, extend insulation a minimum of 48 inches below exterior 

grade line. 
B. On horizontal surfaces, loosely lay insulation units according to manufacturer’s written 

instructions. Stagger end joints and tightly abut insulation units. 

3.3 INSTALLATION OF INSULATION IN CONCEALED BUILDING AREAS 

A. Extruded Polystyrene Board Insulation: Install pads of adhesive spaced approximately 24 
inches (610 mm) o.c. both ways on inside face and as recommended by manufacturer. Fit 
courses of insulation between wall framing and other obstructions, with edges butted tightly 
in both directions. Press units firmly against inside substrates. 

B. Seal all joints, gaps and voids with joint filler.  
 

3.4 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 
 

A. Blanket installation: Install in cavities formed by framing members according to the 
following requirements: 
1. Use installation widths and lengths that fill the cavities formed by framing members. If 

more than one lengths is required to fill the cavities, provide lengths that will produce 
a snug fit between ends. 
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2. Place installation in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members. 

3. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, 
and seal each continuous area of insulation to ensure airtight installation.  

 
B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where 

required to prevent gaps in insulation using the following materials: 
1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum 

volume equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

3.5 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 072119 - FOAMED-IN-PLACE INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Closed-cell spray polyurethane foam. 
2. Intumescent thermal barrier coating. 
3. Ventilation baffles. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 
B. Research reports. 

PART 2 - PRODUCTS 

2.1 CLOSED-CELL SPRAY POLYURETHANE FOAM 

A. Closed-Cell Spray Polyurethane Foam: ASTM C 1029, Type II, minimum density of 1.5 lb/cu. 
ft. (24 kg/cu. m) and minimum aged R-value at 1-inch (25.4-mm) thickness of 6.2 deg F x h x 
sq. ft./Btu at 75 deg F (25 mm of 43 K x sq. m/W at 24 deg C). 
1. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 
a. Flame-Spread Index: 25 or less. 
b. Smoke-Developed Index: 450 or less. 

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

2.2 INTUMESCENT THERMAL BARRIER COATING SYSTEM 

A. General: Provide a complete coating system as recommended by manufacturer for 
substrate, application, and environmental conditions. Use compatible products from the 
same manufacturer. 

B. Bonding Primer: Provide bonding primer in accordance with manufacturer’s 
recommendations for interior spaces subject to freeze thaw cycling, temperature, and 
humidity variations, or as required per tested and listed system. 

C. Fire-protective Intumescent Thermal Barrier Coating: Single component, water based 
intumescent coating, NFPA 286 tested for thermal barrier application over polyurethane 
foam plastics and compatible with insulation. 
1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following: 
a. International Fireproof Technology, Inc.; DC315. 
b. Architect approved equal. 

2. Thickness: as recommended by manufacturer for application. 
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2.3 ACCESSORIES 

A. Eave Ventilation Baffles: Preformed, rigid fiberboard or plastic sheets designed and sized to 
fit between roof framing members and to provide ventilation between insulated attic spaces 
and vented eaves. Provide units designed for use with expanding spray foam insulation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install ventilation baffles between roof framing members and extend from vented eaves to 
roof or ridge vent to provide continuous ventilation. 

C. Spray insulation to envelop entire area to be insulated and fill voids. 
D. Apply in multiple passes to not exceed maximum thicknesses recommended by 

manufacturer. Do not spray into rising foam. 
E. Apply intumescent paints according to manufacturer's written instructions and to comply 

with requirements for listing and labeling for surface-burning characteristics specified. 

END OF SECTION 072119 
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Vapor-permeable, fluid-applied air barriers. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: For air-barrier assemblies. 

1. Include details for substrate joints and cracks, counterflashing strips, penetrations, 
inside and outside corners, terminations, and tie-ins with adjoining construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 
B. Product test reports. 
C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Mockups: Build mockups to set quality standards for materials and execution. 
1. Build integrated mockups of exterior wall assembly, 150 sq. ft. (14 sq. m), 

incorporating backup wall construction, external cladding, window, storefront, door 
frame and sill, insulation, ties and other penetrations, and flashing to demonstrate 
surface preparation, crack and joint treatment, application of air barriers, and sealing 
of gaps, terminations, and penetrations of air-barrier assembly. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be 
capable of performing as a continuous air barrier and as a liquid-water drainage plane 
flashed to discharge to the exterior incidental condensation or water penetration. Air-barrier 
assemblies shall be capable of accommodating substrate movement and of sealing 
substrate expansion and control joints, construction material changes, penetrations, and 
transitions at perimeter conditions without deterioration and air leakage exceeding specified 
limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft. 
(0.2 L/s x sq. m of surface area at 75 Pa), when tested according to ASTM E 2357. 
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2.2 HIGH-BUILD AIR BARRIERS, VAPOR PERMEABLE 

A. High-Build, Vapor-Permeable Air Barrier: Modified bituminous or synthetic polymer 
membrane with an installed dry film thickness, according to manufacturer's written 
instructions, of 35 mils (0.9 mm) or thicker over smooth, void-free substrates. 
1. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
(0.02 L/s x sq. m of surface area at 75-Pa) pressure difference; ASTM E 2178. 

b. Vapor Permeance: Minimum 10 perms (580 ng/Pa x s x sq. m); 
ASTM E 96/E 96M, Desiccant Method, Procedure A. 

c. Ultimate Elongation: Minimum 350 percent; ASTM D 412, Die C. 
d. Adhesion to Substrate: Minimum 16 lbf/sq. in. (110 kPa) when tested according to 

ASTM D 4541. 
e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an 

approved assembly. 
f. UV Resistance: Can be exposed to sunlight for 30 days according to 

manufacturer's written instructions. 

2.3 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric 
and strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap 
sealants, and other accessory materials that are recommended in writing by air-barrier 
manufacturer to produce a complete air-barrier assembly and that are compatible with 
primary air-barrier material and adjacent construction to which they may seal. 

PART 3 - EXECUTION 

3.1 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to 
manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate 
for air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction. 

C. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids in concrete with substrate-patching material. 

D. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 
E. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners 

and edges to form a smooth transition from one plane to another. 
F. Bridge isolation joints, expansion joints, and discontinuous wall-to-wall, deck-to-wall, and 

deck-to-deck joints with air-barrier accessory material that accommodates joint movement 
according to manufacturer's written instructions and details. 

3.2 INSTALLATION 

A. Install materials according to air-barrier manufacturer's written instructions and details to 
form a seal with adjacent construction and ensure continuity of air and water barrier. 
1. Unless manufacturer recommends in writing against priming, apply primer to 

substrates at required rate and allow it to dry. 
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2. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas 
that will be covered by air-barrier material on same day. Reprime areas exposed for 
more than 24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior 
door framing, and other construction used in exterior wall openings, using accessory 
materials. 

C. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches (75 mm) of 
coverage is achieved over each substrate. Maintain 3 inches (75 mm) of full contact over 
firm bearing to perimeter frames, with not less than 1 inch (25 mm) of full contact. 

D. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 
flatten fishmouths and blisters. Patch with transition strips extending 6 inches (150 mm) 
beyond repaired areas in strip direction. 

E. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates 
according to the following thickness. Apply air-barrier material in full contact around 
protrusions such as masonry ties. 
1. Vapor-Permeable, High-Build Air Barrier: Total dry film thickness as recommended in 

writing by manufacturer to comply with performance requirements, but not less than 
35 mils (0.9 mm), applied in one or more equal coats. 

F. Do not cover air barrier until it has been tested and inspected by testing agency. 
G. Correct deficiencies in or remove air barrier that does not comply with requirements; repair 

substrates and reapply air-barrier components. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Tests: As determined by testing agency from among the following tests: 
1. Air-barrier dry film thickness. 
2. Air-Leakage-Location Testing: Air-barrier assemblies will be tested for evidence of air 

leakage according to ASTM E 1186, chamber pressurization or depressurization with 
smoke tracers or ASTM E 1186, chamber depressurization using detection liquids. 

3. Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-leakage rate 
according to ASTM E 783 or ASTM E 2357. 

4. Adhesion Testing: Air-barrier assemblies will be tested for required adhesion to 
substrate according to ASTM D 4541 for each 600 sq. ft. (56 sq. m) of installed air 
barrier or part thereof. 

C. Air barriers will be considered defective if they do not pass tests and inspections. 
1. Apply additional air-barrier material, according to manufacturer's written instructions, 

where inspection results indicate insufficient thickness. 
2. Remove and replace deficient air-barrier components for retesting as specified above. 

D. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 
E. Prepare test and inspection reports. 

3.4 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction 
period, according to manufacturer's written instructions. 

B. Remove masking materials after installation. 

END OF SECTION 072726 
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SECTION 073116 - METAL SHINGLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Metal shingle panels. 
2. Underlayment. 
3. Accessory metal flashing and trim. 
4. Ridge vents. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: For metal shingles. Include roof plans; sections at hips, gables, ridges, 

valleys, and eaves; details of metal shingles, flashing, trim, and accessories; and attachments 
to other work. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 
B. Sample warranty. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace metal shingles and accessories 
that fail in materials within specified warranty period. 
1. Materials-Only Warranty Period: 25 years from date of Substantial Completion. 

B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace metal 
shingles that show evidence of deterioration of factory-applied finishes within specified 
warranty period. 
1. Finish Warranty Period: 30 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test Exposure Rating: Class A as acceptable to authorities having jurisdiction. 
B. Wind-Uplift Resistance: Provide metal-shingle assemblies that comply with the following 

wind-uplift requirements: 
1. Class: 90 when tested according to UL 580. 

2.2 METAL SHINGLES 

A. Steel Shingles: Factory-formed, interlocking shingle panels. 
1. Shingle Panels: Stamped panels resembling multiple shakes. 

a. Material: Zinc-coated (galvanized) steel sheet, nominal 0.015 inch (0.378 mm) 
thick. 

b. Exposure: 50 by 12 inches (1270 by 305 mm). 
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c. Finish: High-performance organic coating. 
2. Basis-of-Design Product: 

a. EDCO Products, Inc.; www.edcoproducts.com. 
1) Pattern: Arrowline Shake Steel Roofing. 
2) Color: Classic Blue. 

b. Subject to compliance with requirements, provide a comparable product by one 
of the following: 
1) Interlock Roofing Ltd., Delta, BC; www.interlockroofing.com 
2) Jackson Architectural Metals; Jackson, MI; www.jacksonamf.com. 
3) CertanTeed Corporation; Malvern, PA; www.certainteed.com. 
4) Architect approved equal. 

2.3 SHEET METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating 
designation; structural quality. 
1. High-Performance Organic Coating (Coil-Coated Finishes): 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: AAMA 621. System consisting of primer and 

fluoropolymer color topcoat containing not less than 70 percent PVDF resin by 
weight. 

2.4 UNDERLAYMENT 

A. Self-Adhering Sheet Underlayment, High Temperature: Minimum of 40 mils (1.0 mm) thick; 
with slip-resisting, polymer-film-reinforced or glass-reinforced top surface laminated to 
layer of butyl or SBS-modified asphalt adhesive; with release backing; cold applied; and 
evaluated and documented to be suitable for use for intended purpose under applicable 
codes by a testing and inspecting agency acceptable to authorities having jurisdiction. 
1. Thermal Stability: Stable after testing at 240 deg F (116 deg C) according to 

ASTM D 1970/D 1970M. 
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F (29 deg C) 

according to ASTM D 1970/D 1970M. 

2.5 ACCESSORIES 

A. General: Provide materials and types of fasteners, protective coatings, separators, sealants, 
and other accessory items as required for a complete roofing system and as recommended 
by metal-shingle manufacturer unless otherwise indicated. 

B. Sheet Metal Flashing and Trim: Metal-shingle manufacturer's flashing and trim components 
matching shingle material, color, and finish unless otherwise indicated or recommended in 
writing by metal-shingle manufacturer. Fabricate to sizes and configurations shown or 
required. Unless otherwise indicated, fabricate sheet metal flashing and trim to comply with 
recommendations that apply to design, dimensions, metal, and other characteristics of the 
item in SMACNA's "Architectural Sheet Metal Manual." 

C. Ridge Vents: Metal-shingle manufacturer's continuous vented ridge caps matching material 
and finish of metal shingles with insect screen or insect-resisting geotextile filter strips; for 
use with specified metal shingles. 

D. Snow Guards:  Provide roofing manufacturer’s standard metal snow guards where indicated 
on Drawings, finished to match metal shingles. 

E. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187D 1187M. 
F. Asphalt Roofing Cement: ASTM D 4586, Type II, asbestos free. 
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G. Sealant: ASTM C 920, one-part elastomeric polymer joint sealant as recommended by 
metal-shingle manufacturer for installation indicated; of Type, Grade, Class, and Use 
classifications required to seal joints in metal shingles and remain watertight. Where sealant 
is exposed, provide in color matching shingle. 

H. Sheet Metal Fasteners: Noncorrosive screws, nails, and anchors designed to withstand 
design loads as recommended in writing by metal-shingle manufacturer. 
1. Exposed Fasteners: Heads matching color of metal shingles using plastic caps or 

factory-applied coating. Provide metal-backed EPDM or PVC washers under heads of 
exposed fasteners bearing on weather side of shingles. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roof sheathing to verify that sheathing joints are supported by framing and 
blocking, that tops of fasteners are flush with surface, and that installation is within flatness 
tolerances. 

3.2 UNDERLAYMENT INSTALLATION 

A. General: Comply with metal-shingle and underlayment manufacturers' written installation 
instructions applicable to products and applications indicated unless more stringent 
requirements apply. 

B. Self-Adhering Sheet Underlayment: Install wrinkle free; comply with low-temperature 
installation restrictions of underlayment manufacturer. Install lapped in direction to shed 
water. Lap sides not less than 3-1/2 inches (89 mm). Lap ends not less than 6 inches (152 
mm), staggered 24 inches (610 mm) between courses. Roll laps with roller. Cover 
underlayment within seven days. 

3.3 METAL-SHINGLE INSTALLATION 

A. General: Install underlayment and metal shingles according to manufacturer's written 
instructions applicable to products and applications indicated; install level, plumb, and true 
to line. 

B. Maintain uniform exposure and coursing of metal shingles throughout roof. 
C. Apply sealant between shingles, flashing, trim, and exposed fasteners to achieve a 

weathertight system. 
D. Interlock and overlap shingles, and stagger end joints from shingle courses above and 

below. 
E. Metal Protection: Where dissimilar metals contact each other, protect against galvanic 

action by painting contact surfaces with bituminous coating, by applying self-adhering sheet 
underlayment to each contact surface, or by other permanent separation as recommended 
by manufacturer of metal shingles or of the metals in contact. 

3.4 ACCESSORY INSTALLATION 

A. General: Install accessories according to manufacturers' written instructions unless more 
stringent requirements are indicated. 

B. Metal Flashings and Trim: Install metal flashings and trim according to recommendations in 
NRCA's "The NRCA Roofing Manual: Steep-Slope Roof Systems" unless more stringent 
requirements are indicated. 

C. Install snow guards according to manufacturer’s written instructions. 
D. Metal Protection: Where dissimilar metals contact each other, protect against galvanic 

action by painting contact surfaces with bituminous coating, by applying self-adhering sheet 
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underlayment to each contact surface, or by other permanent separation as recommended 
by manufacturer of metal shingles or of the metals in contact. 

3.5 ADJUSTING 

A. Remove temporary protective coverings and strippable films as metal shingles are installed 
unless otherwise indicated in manufacturer's written installation instructions. 

B. On completion of installation, clean exposed surfaces of metal shingles and touch up minor 
nicks and abrasions in finish, according to manufacturer's written instructions. Remove 
excess sealants. 

END OF SECTION 073116 
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SECTION 074646 - FIBER-CEMENT SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fiber-cement siding and soffit. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Samples: For fiber-cement siding and soffit including related accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 
B. Product test reports. 
C. Research/evaluation reports. 
D. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and to set quality standards for fabrication and installation. 
1. Build mockup of typical wall area as shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace products that fail in materials or 
workmanship within specified warranty period. 
1. Warranty Period: 25 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 FIBER-CEMENT SIDING 

A. General: ASTM C 1186, Type A, Grade II, fiber-cement board, noncombustible when tested 
according to ASTM E 136; with a flame-spread index of 25 or less when tested according to 
ASTM E 84. 
1. Basis-of-Design Product: 

a. Allura of Plycem; Houston, TX; www.alluraUSA.com. 
b. Subject to compliance with requirements, provide a comparable product by one 

of the following: 
1) CertanTeed Corporation; Malvern, PA; www.certainteed.com. 
2) James Hardie Building Products, Inc.; Mission Viejo, CA; 

www.jameshardie.com. 
3) Architect approved equal. 

B. Labeling: Provide fiber-cement siding that is tested and labeled according to ASTM C 1186 
by a qualified testing agency acceptable to authorities having jurisdiction. 
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C. Nominal Thickness: Not less than 5/16 inch (8 mm). 
D. Horizontal Pattern: Boards 5-1/4 inches (133 mm) wide lap siding. 

1. Texture: Smooth. 
E. Factory Finish:  Manufacturer's standard factory applied acrylic finishing system, color as 

selected by Architect from Manufacturer’s full range. 

2.2 FIBER-CEMENT SOFFIT 

A. General: ASTM C 1186, Type A, Grade II, fiber-cement board, noncombustible when tested 
according to ASTM E 136; with a flame-spread index of 25 or less when tested according to 
ASTM E 84. 
1. Manufacturer: Provide product from same manufacturer as siding. 

B. Nominal Thickness: Not less than 5/16 inch (8 mm). 
C. Pattern: 24-inch- (600-mm-) wide sheets with smooth texture. 
D. Combination of ventilated and non-ventilated panels as indicated on Drawings 
E. Factory Finish:  Manufacturer's standard factory applied acrylic finishing system, color as 

selected by Architect from Manufacturer’s full range. 

2.3 ACCESSORIES 

A. Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps, 
and other items as recommended by siding manufacturer for building configuration. 

B. Trim: Provide trim boards at inside corners, outside corners, door and window openings, 
fascia, beltline, frieze boards, and other areas as indicated on Drawings. 
1. Size: 5/4”, dimensions as indicated on Drawings. 

C. Flashing: Provide aluminum flashing complying with Section 076200 "Sheet Metal Flashing 
and Trim" at window and door heads and where indicated. 
1. Finish for Aluminum Flashing: High-performance organic finish. 

D. Fasteners: 
1. For fastening to wood, use siding nails of sufficient length to penetrate a minimum of 1 

inch (25 mm) into substrate. 
2. For fastening to metal, use ribbed bugle-head screws of sufficient length to penetrate 

a minimum of 1/4 inch (6 mm), or three screw-threads, into substrate. 
3. For fastening fiber cement, use hot-dip galvanized fasteners. 

E. Insect Screening for Soffit Vents: Aluminum, 18-by-16 (1.4-by-1.6-mm) mesh. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to products 
and applications indicated unless more stringent requirements apply. 
1. Install fasteners no more than 24 inches (600 mm) o.c. 

B. Over masonry walls: Install furring strips of adequate thickness to accept full length of nails 
and spaced at 16 inches on center. 

C. Allow space between both ends of siding panels that butt against trim for thermal 
movement; seal joint between panel and trim with exterior sealant. 

D. Joints in Horizontal Siding: Avoid joints in lap siding except at corners; where joints are 
inevitable stagger joints between successive courses. 

E. Furred Installation: Leave space at top and bottom open; top may be behind soffit; at 
bottom install insect screen over opening by wrapping a strip of screen over bottom of ends 
of vertical furring strips. 
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F. Install sheet metal flashing above door and window casings and horizontal trim in field of 
siding. 

G. Do not install siding less than 6 inches from surface of ground nor closer than 1 inch to roofs, 
patios, porches, and other surfaces where water may collect. 

H. Install joint sealants as specified in Section 079200 "Joint Sealants" and to produce a 
weathertight installation. 

I. Paint all exposed cut edges to match siding finish. 

3.2 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace with 
new materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in a 
clean condition during construction. 

END OF SECTION 074646 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Formed sheet metal fabrications. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Distinguish between shop- and field-assembled work. 
3. Include identification of finish for each item. 
4. Include pattern of seams and details of termination points, expansion joints and 

expansion-joint covers, direction of expansion, roof-penetration flashing, and 
connections to adjoining work. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 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. 

1.5 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 
1. Finish Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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. 

2.2 SHEET METALS 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by 
applying strippable, temporary protective film before shipping. 
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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. 
1. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or 

thicker. 
a. Color: As selected by Architect from Manufacturer’s full range. 

2.3 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 unless otherwise indicated. 

B. Fasteners: 
1. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 

being fastened. 
2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 

C. 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. 

D. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187. 

2.4 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. 
1. Obtain field measurements for accurate fit before shop fabrication. 
2. 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. 

3. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view. 

B. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 
C. 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. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal. 

E. 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. 

F. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and 
seal with epoxy seam sealer. Rivet joints where necessary for strength. 

PART 3 - EXECUTION 

3.1 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. 
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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. Install exposed sheet metal flashing and trim with limited oil canning, and free of 
buckling and tool marks. 

4. Torch cutting of sheet metal flashing and trim is not permitted. 
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 and stainless-steel sheet metal flashing 

and trim with bituminous coating where flashing and trim contact wood, ferrous metal, 
or cementitious construction. 

C. 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. 

D. 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. 

E. Seal joints as required for watertight construction. Prepare joints and apply sealants to 
comply with requirements in Section 079200 "Joint Sealants." 

F. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 

3.2 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. 

 
END OF SECTION 076200 
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SECTION 077100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Roof-edge drainage systems. 

B. Preinstallation Conference: Conduct conference at Project site. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: For roof specialties. 

1. Include plans, elevations, expansion-joint locations, keyed details, and 
attachments to other work. Distinguish between plant- and field-assembled 
work. 

C. Samples: For each type of roof specialty and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For tests performed by a qualified testing agency. 
B. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing specialties to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting 
requirements that are FM Approvals listed for specified class and SPRI ES-1 tested to 
specified design pressure. 

1.6 WARRANTY 

A. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace 
roof specialties 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: 20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FM Approvals' Listing: Manufacture and install roof-edge specialties that are listed in 
FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. 
Identify materials with FM Approvals' markings. 

B. SPRI Wind Design Standard: Manufacture and install roof-edge specialties tested 
according to SPRI ES-1 and capable of resisting the following design pressures: 
1. Design Pressure as indicated in Section 075216 “SBS Modified Bituminous 

Roofing. 
C. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes to prevent buckling, opening of joints, hole elongation, 
overstressing of components, failure of joint sealants, failure of connections, and 
other detrimental effects. Provide clips that resist rotation and avoid shear stress as 
a result of thermal movements. Base calculations on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 

2.2 ROOF-EDGE DRAINAGE SYSTEMS 

A. Wind Resistant Gutters: ANSI/SPRI GT-1 tested, manufactured in uniform section 
lengths not exceeding 12 feet (3.6 m), with matching corner units, ends, outlet tubes, 
and other accessories. Elevate back edge at least 1 inch (25 mm) above front edge. 
Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-
joint covers fabricated from same metal as gutters. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

OMG Edge Systems “Wind-Resistant Gutters” or comparable product from one 
of the following: 
a. ATAS International, Inc. 
b. Metal-Era, Inc. 
c. Perimeter Systems; a division of SAF. 

2. Aluminum Sheet: 0.050 inch (1.27 mm) thick. 
3. Gutter Profile: Box, dimensions as indicated on Drawings. 
4. Corners: Factory mitered and mechanically clinched and sealed watertight. 
5. Gutter Supports: 2-piece extruded aluminum gutter brackets. 
6. Gutter Accessories: Miters, end caps, expansion joints, and other accessories as 

necessary for a complete installation, of same material, thickness, and finish as 
gutters. 

B. Aluminum Finish: Three-coat fluoropolymer. 
1. Color: As selected by Architect from manufacturer's full range. 

2.3 MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, G90 (Z275) coating 
designation. 

B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer 
for finish required, with temper to suit forming operations and performance required. 

C. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

ROOF SPECIALTIES 077100 - 3 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners: Manufacturer's recommended fasteners, suitable for application and 
designed to meet performance requirements. Furnish the following unless otherwise 
indicated: 
1. Fasteners for Aluminum: Aluminum or Series 300 stainless steel. 
2. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 
3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel 

or hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329. 
B. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant of type, 

grade, class, and use classifications required by roofing-specialty manufacturer for 
each application. 

C. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type joints with limited 
movement. 

D. Bituminous Coating: Cold-applied asphalt emulsion complying with 
ASTM D 1187/D 1187M. 

E. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for 
application. 

2.5 FINISHES 

A. Coil-Coated Aluminum Sheet Finishes: 
1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to 

exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions. 
a. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing 

not less than 70 percent PVDF resin by weight in both color coat and 
clear topcoat. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. General: Install roof specialties according to manufacturer's written instructions. 
Anchor roof specialties securely in place, with provisions for thermal and structural 
movement. Use fasteners, solder, protective coatings, separators, underlayments, 
sealants, and other miscellaneous items as required to complete roof-specialty 
systems. 
1. Install roof specialties level, plumb, true to line and elevation; with limited oil-

canning and without warping, jogs in alignment, buckling, or tool marks. 
2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in weathertight 

performance. Verify shapes and dimensions of surfaces to be covered before 
manufacture. 

4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 

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. 
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1. Coat concealed side of uncoated aluminum and stainless-steel roof specialties 
with bituminous coating where in contact with wood, ferrous metal, or 
cementitious construction. 

2. Bed flanges in thick coat of asphalt roofing cement where required by 
manufacturers of roof specialties for waterproof performance. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 
1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 

inches (450 mm) of corners or intersections unless otherwise indicated on 
Drawings. 

2. 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. 

D. Fastener Sizes: Use fasteners of 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. Seal concealed joints with butyl sealant as required by roofing-specialty 
manufacturer. 

F. Seal joints as required for weathertight construction. Place sealant to be completely 
concealed in joint. Do not install sealants at temperatures below 40 deg F (4 deg C). 

3.2 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General: Install components to produce a complete roof-edge drainage system 
according to manufacturer's written instructions. Coordinate installation of roof 
perimeter flashing with installation of roof-edge drainage system. 

B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to 
firmly anchored gutter supports spaced not more than 24 inches (610 mm) apart. 
Attach ends with rivets and seal with sealant to make watertight. Slope to 
downspouts. 
1. Install gutter with expansion joints at locations indicated but not exceeding 50 

feet (15.2 m) apart. Install expansion-joint caps. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation 
and weathering. 

B. Clean and neutralize flux materials. Clean off excess solder and sealants. 
C. Remove temporary protective coverings and strippable films as roof specialties are 

installed. 

END OF SECTION 077100 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Mildew-resistant joint sealants. 
4. Latex joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 
B. Samples:  For each kind and color of joint sealant required. 
C. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 
B. Field-adhesion test reports. 
C. Warranties. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing 
indicated. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion 
to Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

1.6 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair 
or replace joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 
1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply 
with performance and other requirements specified in this Section within specified warranty 
period. 
1. Warranty Period for Horizontal Applications:  5 years from date of Substantial 

Completion.  
2. Warranty Period for Vertical Applications: 10 years from date of Substantial 

Completion. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 

 

 

JOINT SEALANTS 079200 - 2 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when 
calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 
1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

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. 
1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints 

that will be continuously immersed in liquids, provide products that have undergone 
testing according to ASTM C 1247.  Liquid used for testing sealants is deionized water, 
unless otherwise indicated. 

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. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, 
Type S, Grade NS, Class 25, Use NT. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. Dow Corning Corporation; 795.  
b. GE Construction Sealants; Silglaze II SCS2800. 
c. Pecora Corporation; Pecora 895 
d. Sika Corporation; SikaSil WS 295 
e. Tremco Incorporated; Spectrem 2.   

2.3 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 
minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, 
Grade NS, Class 25, Use NT. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. BASF Corporation-Construction Systems. 
b. Pecora Corporation. 
c. Polymeric Systems, Inc. 
d. Tremco Incorporated. 

B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, 
Type S, Grade P, Class 25, Uses T and NT. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. BASF Corporation-Construction Systems; SL 1.  
b. Pecora Corporation; Urexpan NR-201.  
c. Polymeric Systems Inc.; Flexiprene 952. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 

 

 

JOINT SEALANTS 079200 - 3 

d. Sika Corporation; Sikaflex 1CSL 
e. Tremco Incorporated; Vulkem 45. 

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with 
fungicide to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, 
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-
curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. Dow Corning Corporation; 795.  
b. GE Construction Sealants; Silglaze II SCS2800. 
c. Pecora Corporation; Pecora 895 
d. Sika Corporation; SikaSil WS 295 
e. Tremco Incorporated; Spectrem 2.   

C. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 
a. BASF Corporation-Construction Systems; Sonolac. 
b. Pecora Corporation. 
c. Tremco Incorporated. 

2.5 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) 
as approved in writing by joint-sealant manufacturer for joint application indicated, and of 
size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 

2.6 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. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions. 
1. Remove laitance and form-release agents from concrete. 
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2. 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. 

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. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

B. 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. 
C. Install bond-breaker tape behind sealants where sealant backings are not used between 

sealants and backs of joints. 
D. 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. 
E. 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. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 

F. 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. 

3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 
1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 1 test for each kind of sealant and joint substrate. 
2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint 

Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with 
other requirements.  Retest failed applications until test results prove sealants comply with 
indicated requirements. 
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3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-1. 
1. Joint Locations: 

a. Isolation and contraction joints in cast-in-place concrete slabs. 
2. Joint Sealant: Urethane, M, P, 50, T, NT. 
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 JS-2. 
1. Joint Locations: 

a. Control and expansion joints in unit masonry. 
b. Joints between metal panels. 
c. Perimeter joints between materials listed above and door and window frames. 
d. Control and expansion joints in ceilings and other overhead surfaces. 

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces JS-3. 
1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in tile flooring. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, P, 25, T, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic 
surfaces JS-4. 
1. Joint Locations: 

a. Tile control and expansion joints. 
b. Vertical joints on exposed surfaces of unit masonry walls and partitions. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic 
surfaces not subject to significant movement JS-5. 
1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors and 

windows. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Acrylic latex. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

F. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces JS-6. 
1. Joint Locations: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 
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G. Joint-Sealant Application: Concealed mastics JS-7. 
1. Joint Locations: 

a. Aluminum thresholds. 
b. Sill plates. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Butyl-rubber based. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 079200 
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SECTION 081216 - ALUMINUM DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Interior aluminum door frames. 
2. Interior flush aluminum doors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses. 
C. Product Schedule: For aluminum doors and frames, prepared by or under the 

supervision of supplier, using same reference numbers for details and openings as 
those on Drawings. Coordinate with final door hardware schedule. 

D. Samples: For each exposed product and for each color and texture specified. 

1.3 WARRANTY 

A. Manufacturer's Warranty: Warrant doors and frames to be free from defects which 
include factory applied hardware and premature degradation of finish and door 
structure. 
1. Warranty Period: 

a. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: 
1. Cross Aluminum Products, Niles, MI; www.crossaluminum.com. 

a. FL-400 Series. 
2. Subject to compliance with requirements, provide a comparable product by 

one of the following: 
a. Kawneer Company, Inc. 
b. Special-Lite. 

B. Components: Door and frame components from same manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. System Performance Requirements: 
1. Air infiltration:  When tested in accordance with ASTM E 283, the air infiltration 

should not exceed .04 cfm per square foot of fixed area. 
2. Air infiltration:  When tested in accordance with ASTM E 283, the air infiltration 

should not exceed .04 cfm per square foot of fixed area. 
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3. Air infiltration:  When tested in accordance with ASTM E 283, the air infiltration 
should not exceed .04 cfm per square foot of fixed area. 

4. Air infiltration:  When tested in accordance with ASTM E 283, the air infiltration 
should not exceed .04 cfm per square foot of fixed area. 

5. Missile Impact: Entry system will pass double impact from large missile; ASTM 
E 1886. 

2.3 FLUSH ALUMINUM DOORS 

A. Doors: Manufacturer's standard, factory-assembled, 1-3/4-inch- (45-mm-) thick, 
aluminum-framed door construction. 
1. Door Operation: Swinging. 
2. Door Stile: Aluminum alloy 6063; temper T5 with minimum 1/8-inch wall 

thickness. 
3. Stile Thickness: 1-3/4 inch tubular extrusion. 
4. Door Joinery: Joinery shall be 3/8” diameter cadmium tie rods bolted through 

interlocking stiles.  Minimum 3 tie rods per door. 
5. Top of Door: Shall receive additional 1/8 inch reinforcement closer plate 

adhered to interior wall for door closer hardware. 
6. Top/bottom of Door: Shall receive 1/8 inch thick cap for further seal and to trim 

the top and bottom of door. 
B. Pattern:  

1. Inside Door Face Fluted. 
2. Outside Door Face Fluted. 

C. Insulation: Polyisocyanurate rigid foam. 

2.4 ACCESSORIES 

A. Fasteners: Aluminum, nonmagnetic, stainless-steel or other noncorrosive metal 
fasteners compatible with frames, stops, panels, reinforcement plates, hardware, 
anchors, and other items being fastened. 

B. Door Silencers: Manufacturer's standard continuous mohair, wool pile, or vinyl seals 
in black color. 

C. Door Hardware: As specified in Section 087100 "Door Hardware." 

2.5 FABRICATION 

A. Provide concealed corner reinforcements and alignment clips for accurately fitted 
hairline joints at butted and mitered connections. 

B. Factory prepare aluminum frames to receive templated mortised hardware; include 
cutouts, reinforcements, mortising, drilling, and tapping, according to the Door 
Hardware Schedule and templates furnished as specified in Section 087100 "Door 
Hardware." 

C. Fabricate components to allow secure installation without exposed fasteners. 

2.6 FRAMING SYSTEMS 

A. Aluminum Framing, Clips, and Reinforcements: ASTM B 221 (ASTM B 221M), with 
alloy and temper required to suit structural and finish requirements, and not less than 
0.062 inch (1.6 mm) thick. 

B. Door Frames: Extruded aluminum, reinforced for hinges, strikes, and closers. 
1. Vertical Jamb Size: 2” x 4 ½”. 
2. Header Size: 4” x 4 ½”. 

C. Anchoring: 
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1. Appropriate anchoring fasteners to be secured no more than 18” apart on 
entire frame opening. 

2. Frame headers to receive no less than 2 anchoring fasteners. 
3. Add extra fasteners where hardware and hinge may require more. 

2.7 LOUVERS 

A. Style: Extruded aluminum mitered corners secured with reinforcing clips, inverted-Y 
design. 

B. Dimensions: As indicated on Drawings. 
C. Finish: To match door. 
D. Installation: Louvers to be factory installed and removable from interior only. 

2.8 FINISHES 

A. Color Anodic Finishes (door, frame, trim): 
1. Dark Bronze: Architectural Class 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install aluminum frames plumb, rigid, properly aligned, and securely fastened in 
place; according to manufacturer's written instructions. 

B. Doors: Install doors aligned with frames and fitted with required hardware. 
C. Door Hardware: Install according to Section 087100 "Door Hardware" aluminum-

frame manufacturer's written instructions. 

3.2 ADJUSTING 

A. Clean exposed frame surfaces promptly after installation, using cleaning methods 
recommended in writing by frame manufacturer and according to AAMA 609 and 
610. 

B. Touch Up: Repair marred frame surfaces to blend inconspicuously with adjacent 
unrepaired surface so touchup is not visible from a distance of 48 inches (1220 mm) 
as viewed by Architect. Remove and replace frames with damaged finish that cannot 
be satisfactorily repaired. 

END OF SECTION 081216 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Exterior manual-swing entrance doors and door-frame units. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: Plans, elevations, sections, full-size details, and attachments to other work. 

1. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

C. Samples: For each exposed finish required. 
D. 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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: NFRC-certified energy performance values from 
manufacturer. 

B. Product test reports. 
C. Field quality-control reports. 
D. Sample warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Testing Agency Qualifications: Qualified according to ASTM E 699 for testing indicated. 
C. 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. 

1.7 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. Warranty Period: Two years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 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. 

B. Structural Loads: 
1. Wind Loads: As indicated on Drawings. 

C. 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 
1.57 lbf/sq. ft. (75 Pa). 

2. Entrance Doors: 
a. Single Doors: Maximum air leakage of 0.5 cfm/sq. ft. at a static-air-pressure 

differential of 1.57 lbf/sq. ft. (75 Pa). 
D. 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, including 
entrance doors, 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. 

E. Energy Performance: Certify and label energy performance according to NFRC as follows: 
1. Thermal Transmittance (U-factor): Fixed glazing and framing areas as a system shall 

have U-factor of not more than 0.41 Btu/sq. ft. x h x deg F as determined according to 
NFRC 100. 

2. Solar Heat Gain Coefficient (SHGC): Fixed glazing and framing areas as a system shall 
have SHGC of no greater than 0.40 as determined according to NFRC 200. 

F. 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. 

2.2 MANUFACTURERS 

A. Manufacturers: Basis-of-Design Product: 
1. Kawneer Company, Inc.  
2. Trifab 451T (thermal) Storefront System. 
3. 2” x 4-1/2” System Dimensions. 
4. Glass: Insulated units, center-set, outside glazed. 

B. Subject to compliance with requirements, provide a comparable product by one of the 
following: 
1. EFCO Corporation. 
2. Tubelite Inc. 
3. Architect approved equal. 

2.3 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: Center. 
4. Finish: Color anodic finish. 
5. Fabrication Method: Field-fabricated stick system. 
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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 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 
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. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing 
operation. 
1. Door Construction: 1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- 

(3.2-mm-) 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. 

2. Door Design: Wide stile; 5-inch nominal width. 
3. Glazing Stops and Gaskets: Beveled or square, snap-on, extruded-aluminum stops and 

preformed gaskets. 
a. Provide nonremovable glazing stops on outside of door. 

2.5 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Provide entrance door hardware as specified in Section 087100 
"Door Hardware." 

2.6 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. 
C. Glazing Sealants: As recommended by manufacturer. 

2.7 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. 
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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 exterior. 
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. Entrance Door Frames: Reinforce as required to support loads imposed by door operation 

and for installing entrance door hardware. 
F. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 
G. 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 finishes. 

H. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 

2.8 ALUMINUM FINISHES 
A. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color: Dark Bronze. 

PART 3 - EXECUTION 

3.1 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. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 
"Joint Sealants" 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 glazing as specified in Section 088000 "Glazing." 
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. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

ALUMINUM FRAMED ENTRANCES 084113 - 5 

B. Field Quality-Control Testing: Perform the following test on representative areas of 
aluminum-framed entrances and storefronts. 
1. Water-Spray Test: Before installation of interior finishes has begun, areas designated 

by Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

C. Aluminum-framed entrances and storefronts will be considered defective if they do not pass 
tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 084113 
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SECTION 085113 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes aluminum windows for exterior locations. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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 each exposed product and for each color specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 
B. Sample warranties. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that 
fail in materials or workmanship within specified warranty period. 
1. Warranty Period: 

a. Window: 10 years from date of Substantial Completion. 
b. Glazing Units: 10 years from date of Substantial Completion. 
c. Aluminum Finish: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 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: AAMA certified with label attached to each window. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows: 
1. Minimum Performance Class: AW. 
2. Minimum Performance Grade: 50. 

C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.42 Btu/sq. ft. x h 
x deg F. 

D. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 0.40. 
E. Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal 

performance according to AAMA 1503, showing a CRF of not less than 55. 
F. 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. 
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Base engineering calculation on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss. 

2.2 MANUFACTURERS 

A. Basis-of-Design Product: 
1. Litex, Inc., Rochester Hills, MI; www.litex.com. 

a. L500T Fixed Windows. 
2. Subject to compliance with requirements, provide a comparable product by one of 

the following: 
a. EFCO Window. 
b. Kawneer Company, Inc. 
c. Tubelite. 
d. Architect approved equal. 

2.3 ALUMINUM WINDOWS 

A. Frames and Sashes: Aluminum extrusions complying with 
AAMA/WDMA/CSA 101/I.S.2/A440. 
1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an 

integral, concealed, low-conductance thermal barrier located between exterior 
materials and window members exposed on interior side in a manner that eliminates 
direct metal-to-metal contact. 

B. Glass: Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3. 
1. Kind: Fully tempered where indicated on Drawings. 

C. Insulating-Glass Units: ASTM E 2190. 
1. Glass: ASTM C 1036, Type 1, Class 1, q3. 

a. Kind: Fully tempered. 
2. Lites: Two. 
3. Filling: Fill space between glass lites with argon. 
4. Decorative Coating: Sandblasted glass with decorative pattern applied uniformly. 
5. Safety glazing required. 

D. Glazing System: Manufacturer's standard factory-glazing system that produces 
weathertight seal. 

E. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, 
and other components. 
1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 

application of hardware, use fasteners that match finish hardware being fastened. 

2.4 ACCESSORIES 

A. Dividers (False Muntins): Provide extruded-aluminum divider grilles in designs indicated for 
each sash lite. 
1. Type: Permanently located at exterior lite and permanently located between 

insulating-glass lites. 
2. Pattern: As indicated on Drawings. 
3. Profile: As selected by Architect from manufacturer's full range. 

B. Subsills: Thermally broken, extruded-aluminum subsills in configurations indicated on 
Drawings. 

C. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on 
Drawings. 

D. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on 
Drawings. 
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E. Receptor System: Two-piece, snap-together, thermally broken, extruded-aluminum 
receptor system that anchors windows in place. 

2.5 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. Mullions: Provide mullions and cover plates, matching window units, complete with anchors 

for support to structure and installation of window units. Allow for erection tolerances and 
provide for movement of window units due to thermal expansion and building deflections. 
Provide mullions and cover plates capable of withstanding design wind loads of window 
units. 

G. 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. 

2.6 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Class I, Color Anodic Finish: AA-M12C22A42/A44 (Mechanical Finish: nonspecular as 
fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, 
integrally colored or electrolytically deposited color coating 0.018 mm or thicker) 
complying with AAMA 611. 
1. Color: Dark Bronze. 

PART 3 - EXECUTION 

3.1 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. 

E. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other 
substances. 

F. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

END OF SECTION 085113 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes commercial door hardware. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  Details of electrified door hardware, including wiring diagrams. 
C. Samples:  For each exposed finish. 
D. Product certificates for electrified door hardware and test reports for other door hardware. 
E. Other Action Submittals: 

1. Door Hardware Sets:  Prepared by or under the supervision of supplier, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. 
a. Format:  Use same scheduling sequence and format and use same door numbers 

as in the Contract Documents. 
b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, and material of each door 
and frame. 

2) Type, style, function, size, quantity, and finish of each door hardware item. 
3) Complete designations of every item required for each door or opening 

including name and manufacturer. 
4) Description of each electrified door hardware function, including location, 

sequence of operation, and interface with other building control systems. 
2. Keying Schedule:  Prepared by or under the supervision of supplier, detailing Owner's 

final keying instructions for locks. 

1.3 QUALITY ASSURANCE 

A. Door Hardware Supplier Qualifications:  An established hardware supplier who is a factory 
authorized distributor for all products required, has display samples, inventory and qualified 
personnel trained and experienced in prepare hardware schedules, issuing templates, 
ordering, furnishing and servicing hardware for architecturally designed projects 
1. Distributor must have in its employ an Architectural Hardware Consultant (AHC) 

certified by the Door and Hardware Institute (DHI).  This consultant is to prepare or 
supervise preparation of hardware schedules and be available at reasonable times 
throughout the course of the project to meet with Architect, Owner and Contractor 
regarding matters related to finish hardware products. 

B. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer 
with a record of successful in-service performance. 
1. Installer's responsibilities include supplying and installing door hardware. 

C. Architectural Hardware Consultant Qualifications: A person who is currently certified by DHI 
as an Architectural Hardware Consultant and who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and extent 
to that indicated for this Project. 
1. Electrified Door Hardware Consultant Qualifications: A qualified Architectural 

Hardware consultant who is experienced in providing consulting services for 
electrified door hardware installations. 

D. Source Limitations: Obtain each type and variety of door hardware from a single 
manufacturer, unless otherwise indicated.  Provide electrified door hardware from same 
manufacturer as mechanical door hardware, unless otherwise indicated.  Manufacturers that 
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perform electrical modifications and that are listed by a testing and inspecting agency 
acceptable to authorities having jurisdiction are acceptable. 

E. Keying Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination."  Incorporate keying conference 
decisions into final keying schedule after reviewing door hardware keying system. 

F. Preinstallation Conference:  Prior to installation of hardware, the Construction Manager shall 
contact the manufacturer’s representatives to arrange and hold a jobsite meeting to instruct 
the installing contractors’ personnel on the proper installation of their respective products.  
Seminar shall be attended by installers of hardware (including electrical hardware) for 
aluminum, hollow metal and wood doors.  Training will include the use of installation 
manuals, hardware schedule, templates and physical product samples. 

1.4 COORDINATION 

A. Templates:  Distribute door hardware templates for doors, frames, and other work specified 
to be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
confirm that adequate provisions are made for locating and installing door hardware to 
comply with indicated requirements. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fails in materials or workmanship within 
specified warranty period. 
1. Warranty Period:  One year from date of Substantial Completion, except as follows: 

a. Mortise Locksets:  3 years from date of Substantial Completion. 
b. Closers:  30 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Where fire-rated doors are indicated, provide door hardware 
complying with NFPA 80 that is listed and labeled by a qualified testing agency, for fire-
protection ratings indicated, based on testing at positive pressure according to NFPA 252 or 
UL 10C. 

B. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

C. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 
Locks do not require use of a key, tool, or special knowledge for operation. 

D. Accessibility Requirements: For door hardware on doors in an accessible route, comply with 
the DOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1. 

2.2 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this 
Section and door hardware sets indicated in door and frame schedule and door hardware 
sets indicated in Part 3 "Door Hardware Sets" Article. 
1. Door Hardware Sets:  Provide named products in quantity, item, size, finish or color 

indicated. 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

 

DOOR HARDWARE 087100 - 3 

2.3 CONTINUOUS HINGES 

A. BHMA A156.26; minimum 0.120-inch- (3.0-mm-) thick, hinge leaves with minimum overall 
width of 4 inches (102 mm); fabricated to full height of door and frame and to template 
screw locations; with components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a 
continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

C. Length: 1” less than door opening height.   
D. Fastener: 12-24 x 1/2" #3 Phillips keen form stainless steel self-tapping at aluminum and 

hollow metal doors, 12- 1/2" #3 Philips, flathead full thread at wood doors. 
E. Furnish fire rated hinges “FR” at labeled openings. 
F. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. IVES Hardware; an Allegion Brand Company (IVS). 
2. Hager Companies (HAG). 
3. Select Products Limited (SLT). 

2.4 LOCKS AND LATCHES 

A. Accessibility Requirements:  Provide operating devices 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 N). 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, 
tool, or special knowledge for operation. 

C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors. 

D. Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 
E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set. 
F. Mortise Locks:  BHMA A156.13, Grade 1; stamped steel case with steel or brass parts; 

Series 1000. 
1. Manufacturer: 

a. Schlage; an Allegion Brand Company (SC). 

2.5 LOCK CYLINDERS 

A. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, 
stainless steel, or nickel silver. 

B. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with 
interchangeable cores. 

C. Construction Keying:  Comply with the following: 
1. Construction Cores:  Provide construction cores that are replaceable by permanent 

cores.  Provide 3 construction master keys. 
a. Furnish permanent cores to Owner for keying and installation. 

D. Manufacturer: 
1. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SA). 

2.6 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. 
Provide one extra key blank for each lock. 
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2.7 CLOSERS 

A. Accessibility Requirements:  Comply with the following maximum opening-force 
requirements: 
1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door. 
2. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to 
open door to minimum required width. 

C. Size of Units:  Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, 
and anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field 
conditions and requirements for opening force. 

D. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be 
located on non-public side of door, unless otherwise indicated. 

E. Manufacturer: Subject to compliance with requirements, provide products by one of the 
following: 
1. LCN Closers; an Allegion Brand Company (LCN). 

2.8 PROTECTIVE TRIM UNITS 

A. Armor / Kick Plates:  BHMA A156.6; beveled 4 sides; Drill and countersink screw holes in 
horizontal edges for oval head undercut screws; fabricated from the following material: 
1. Material:  0.050-inch- (1.3-mm-) thick stainless steel. 
2. Size: 

a. Kick Plates: 2” less than door width x 10” height. 

2.9 WALL AND FLOOR STOPS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1. 
1. All stops shall be made of cast material. 
2. Where conditions prevent the use of, or are not practical for the installation of a wall 

stop, provide an overhead stop or holder. 
B. Mechanical Door Holders:  BHMA A156.16, Grade 1 unless Grade 2 is indicated. 
C. Silencers for Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber; fabricated for 

drilled-in application to frame. 
D. Manufacturers: subject to compliance with requirements, provide products by one of the 

following: 
1. Any member of BHMA in good standing. 

2.10 OVERHEAD STOPS AND HOLDERS 

A. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1 unless Grade 2 is 
indicated. 
1. Where overhead stops are used with a surface mounted door closer, provide special 

templating documents and installation instructions for proper installation and 
operation. 

2. Install surface mounted stops/holders using only manufacturer supplied template 
machine screws for metal doors and manufacturer supplied wood screws for wood 
doors. 

B. Manufacturers: subject to compliance with requirements, provide products by one of the 
following: 
1. Glynn-Johnson; an Allegion Brand Company (GJ). 
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2.11 DOOR GASKETING 

A. Standard:  BHMA A156.22. 
B. General:  Provide continuous smoke, light, or sound gasketing on interior doors where 

indicated or scheduled.  Provide noncorrosive fasteners. 
1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed. 
C. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled 

by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-
control ratings indicated, based on testing according to UL 1784. 

D. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

E. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 
F. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Zero International; an Allegion Brand Company (ZER). 
2. National Guard Products (NGP). 
3. Pemko Manufacturing Co. (PE). 

2.12 DOOR SWEEPS 

A. Surface Sweeps: 
1. Zero 8198. 
2. Equal by NGP or Pemko. 

2.13 THRESHOLDS 

A. Size: 1/2” high x 5” wide; Cope at jambs. 
B. Furnish full wall opening width when frames are recessed. 
C. Cope in front of mullions if thresholds project beyond door faces. 

1. Zero 655-V3. 
2. Equal by NGP or Pemko. 

2.14 MISCELLANEOUS 

A. Furnish items not categorized in the above descriptions but specified by manufacturers 
named in Hardware Sets. 

2.15 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units 
and BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

B. Fasteners:  Provide screws according to commercially recognized industry standards for 
application intended, except aluminum fasteners are not permitted.  Provide Phillips flat-
head screws with finished heads to match surface of door hardware, unless otherwise 
indicated. 
1. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications. 

C. Finishes:  BHMA A156.18, as indicated in door hardware sets. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for 
surface-applied door hardware according to ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 
C. Mounting Heights:  Mount door hardware units at heights indicated as follows unless 

otherwise indicated or required to comply with governing regulations. 
1. Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware 

for Standard Steel Doors and Frames." 
2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 
D. Install each door hardware item to comply with manufacturer's written instructions.  Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later 
to be painted or finished in another way, coordinate removal, storage, and reinstallation of 
surface protective trim units with finishing work specified in Division 9 Sections.  Do not 
install surface-mounted items until finishes have been completed on substrates involved. 

E. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer 
than the number recommended by manufacturer for application indicated, unless other 
equivalent means of support for door, such as spring hinges or pivots, are provided. 

F. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
G. Adjustment:  Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of 
heating and ventilating equipment and to comply with referenced accessibility 
requirements. 
1. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust 

sweep period so that, from an open position of 70 degrees, the door will take at least 
3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the 
leading edge of the door. 

3.2 FIELD QUALITY INSPECTION 

A. Inspect material furnished, its installation and adjustment, and instruct the Owner's 
personnel in adjustment, care and maintenance of hardware. 

B. Locksets and exit devices shall be inspected after installation and after the HVAC system is 
in operation and balanced, to insure correct installation and proper operation. 

C. Closers shall be inspected and adjusted after the HVAC system is in operation and balanced, 
to insure correct installation and proper operation. 

D. A written report stating compliance, and also locations and kinds of noncompliance shall be 
forwarded to the Architect with copies to the Contractor, hardware distributor, hardware 
installer and building owner. 
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3.3 DOOR HARDWARE SETS 
 

HARDWARE SET NO. 1 (DOOR A100.1), EACH TO HAVE:       
1 EA  CONT. HINGE 112HD DKB IVE 
1 EA  ENTRY/OFFICE LOCK AD-200-CY-70-KP-RHO-BD 643e SC 
1 EA CYLINDER  643e SA 
1 EA SURFACE CLOSER 4040XP-SCUSH 72ME LCN 
1 EA WEATHER SEAL   (BY DOOR & FRAME MFR)   
1 EA DOOR SWEEP 600DKB DKB NGP 
1  EA THRESHOLD 613 DKB NGP 

 
Door is normally closed and locked.  Entering a valid code into the keypad will energize the latch and 
allow access.  Free egress is always allowed.  Coordinate system operation and component locations 
with the Owner, Architect and all related trades.   
 
 
HARDWARE SET NO. 02 (DOOR A101.1, A103.1), EACH TO HAVE:       

1 EA  CONT. HINGE 112HD 643e IVE 
1 EA  PUSH PLATE 8200 3.5” X 15” 613 IVE 
1 EA PULL 8105 8” 613 IVE 
1 EA PULL PLATE 8305 3.5” X 15” 613 IVE 
1 EA SURFACE CLOSER 4040XP 72ME LCN 
1 EA  WALL STOP & HOLDER WS445 613 IVE 

 
 
HARDWARE SET NO. 03 (DOOR A105.1, A106.1, A107.1, A108.1, A109.1, A110.1, A111.1), EACH TO HAVE:       

1 EA  CONT. HINGE 112HD 613 IVE 
1 EA PRIVACY SET ND40S RHO 643e SC 
1 EA SURFACE CLOSER 4040XP-3077 EDA 72ME LCN 
1 EA  DOOR STOP WS33X 613 IVE 

 
 
HARDWARE SET NO. 04 (DOOR A102.1, A104.1, A112.1), EACH TO HAVE:       

1 EA  CONT. HINGE 112HD 613 IVE 
1 EA STOREROOM LOCK ND96BD-F86-RHO 643e SC 
1 EA  DOOR STOP WS33X 613 IVE 
1 EA O.H. STOP 100S @A104.1 ONLY 613 GLY 

 
 

 
END OF SECTION 087100 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Insulated glazing units. 
2. Door vision lites. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 

inches (300 mm) square. 
C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use 

same designations indicated on Drawings. 
D. Delegated-Design Submittal: For glass indicated to comply with performance requirements 

and design criteria, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction adhesion and compatibility test report. 

1.5 QUALITY ASSURANCE 

A. Sealant Testing Agency Qualifications: An independent testing agency qualified according 
to ASTM C 1021 to conduct the testing indicated. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant, 
gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 
1. Testing is not required if data are submitted based on previous testing of current 

sealant products and glazing materials matching those submitted. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace 
coated-glass units that deteriorate within specified warranty period. Deterioration of coated 
glass is defined as defects developed from normal use that are not attributed to glass 
breakage or to maintaining and cleaning coated glass contrary to manufacturer's written 
instructions. Defects include peeling, cracking, and other indications of deterioration in 
coating. 
1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for 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 
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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 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design glazing. 

B. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined according to the International Building Code and 
ASTM E 1300. 
1. Design Wind Pressures: As indicated on Drawings. 
2. Differential Shading: Design glass to resist thermal stresses induced by differential 

shading within individual glass lites. 
C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 
D. 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. 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). 
2. 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. 
3. Visible Reflectance: Center-of-glazing values, according to NFRC 300. 

2.2 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are indicated. 
See these publications for glazing terms not otherwise defined in this Section or in 
referenced standards. 
1. GANA Publications: "Glazing Manual." 
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 
B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC or another 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. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies 
with performance requirements and is not less than the thickness indicated. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with 
"Performance Requirements" Article. Where fully tempered float glass is indicated, provide 
fully tempered float glass. 

2.3 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3. 
B. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) 

unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 
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2.4 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. 
1. Sealing System: Dual seals. 
2. Spacer: Manufacturer's standard spacer material and construction. 

2.5 GLAZING SEALANTS 

A. General: 
1. Compatibility: Compatible with one another and with other materials they 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. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full 
range. 

B. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 25, Use NT. 

2.6 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. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 
B. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5. 
C. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass 

manufacturer to maintain glass lites in place for installation indicated. 
D. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side 

walking). 
E. 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. 
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PART 3 - EXECUTION 

3.1 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. Protect glass edges from damage during handling and installation. Remove damaged glass 
from Project site and legally dispose of off Project site. Damaged glass includes glass with 
edge damage or other imperfections that, when installed, could weaken glass, impair 
performance, or impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. 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. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 
G. 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. 

3.2 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, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, 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. Apply heel bead of elastomeric sealant. 
F. 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. 

G. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.3 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 
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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. 

3.4 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 
glass lites and glazing stops to maintain glass face clearances and to prevent sealant from 
extruding into glass channel and blocking weep systems until sealants cure. Secure spacers 
or spacers and backings in place and in position to control depth of installed sealant relative 
to edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or 
bond of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.5 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. 
Remove and replace glass that cannot be cleaned without damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 

3.6 MONOLITHIC GLASS SCHEDULE 

A. Glass Type GL-A:  Sandblasted glass with decorative pattern applied uniformly, where 
indicated on Drawings. 
1. Glass Type: Clear, fully tempered float glass. 
2. Glass Thickness: Not less than 6mm. 
3. Provide safety glazing labeling. 

3.7 INSULATING GLASS SCHEDULE 

A. Glass Type GL-B: Low-E-coated, tinted insulating glass at exterior storefront framing 
locations. 
1. Basis-of-Design Product: Vitro Architectural Glass; Solarban 70XL. 
2. Overall Unit Thickness: 1 inch (25 mm). 
3. Minimum Thickness of Each Glass Lite: 6 mm. 
4. Outdoor Lite: Fully tempered float glass. 
5. Interspace Content: Argon. 
6. Indoor Lite: Fully tempered float glass. 
7. Low-E Coating: Sputtered on second surface. 
8. Winter Nighttime U-Factor: 0.28 maximum. 
9. Summer Daytime U-Factor: 0.26 maximum. 
10. Visible Light Transmittance: 40 percent minimum. 
11. Solar Heat Gain Coefficient: 0.21 maximum. 
12. Safety glazing required. 

END OF SECTION 088000 
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SECTION 089119 - FIXED LOUVERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fixed extruded-aluminum louvers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. For louvers specified to bear AMCA seal, include printed catalog pages showing 

specified models with appropriate AMCA Certified Ratings Seals. 
B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 

attachments to other work. Show frame profiles and blade profiles, angles, and spacing. 
C. Samples: For each type of metal finish required. 

1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 
1. AWS D1.2/D1.2M. 
2. AWS D1.3/D1.3M. 
3. AWS D1.6/D1.6M. 

1.4 WARRANTY 

A. Special Finish Warranty: Manufacturer agrees to repair or replace components on which 
finishes fail in materials or workmanship within specified warranty period. 
1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 FIXED EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal Drainable-Blade Louver: 
1. Louver Depth: 4 inches (100 mm). 
2. Frame and Blade Nominal Thickness: Not less than 0.080 inch (2.03 mm). 
3. Mullion Type: Exposed. 
4. AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

2.2 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 
1. Screen Location for Fixed Louvers: Interior face. 
2. Screening Type: Bird screening. 

B. Louver Screen Frames: Same type and form of metal as indicated for louver to which 
screens are attached. 

C. Louver Screening for Aluminum Louvers: 
1. Bird Screening: Aluminum, 1/2-inch- (13-mm-) square mesh, 0.063-inch (1.60-mm) 

wire. 
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2.3 MATERIALS 

A. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6. 
B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005, with temper as 

required for forming, or as otherwise recommended by metal producer for required finish. 
C. Fasteners: Use types and sizes to suit unit installation conditions. 

1. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
2. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, 
fabricated from stainless-steel components, with allowable load or strength design 
capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the 
design load, as determined by testing according to ASTM E 488/E 488M conducted by a 
qualified testing agency. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 

2.4 FABRICATION 

A. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

B. Join frame members to each other and to fixed louver blades with fillet welds concealed 
from view, threaded fasteners, or both, as standard with louver manufacturer unless 
otherwise indicated or size of louver assembly makes bolted connections between frame 
members necessary. 

2.5 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 
1. Color: As indicated on Drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 
B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws 

where required to protect metal surfaces and to make a weathertight connection. 
C. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated. 
D. Protect unpainted galvanized- and nonferrous-metal surfaces that are in contact with 

concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a 
heavy coating of bituminous paint or by separating surfaces with waterproof gaskets or 
nonmetallic flashing. 

3.2 ADJUSTING 

A. Restore louvers damaged during installation and construction, so no evidence remains of 
corrective work. If results of restoration are unsuccessful, as determined by Architect, 
remove damaged units and replace with new units. 

END OF SECTION 089119 
 



New Comfort Station        File No. 751/17146.TAP 
Mackinac Island State Harbor        Index No. 53250 
Mackinac Island, Michigan        PSC Project No. 2018060 
 

PAINTING 099100 - 1 

SECTION 099100 - PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes all labor, materials, tools and other equipment, services and supervision 
required to complete all interior and exterior painting work, including: 
1. Moisture testing of substrates. 
2. Surface preparation of all new and existing substrates as required for acceptance of 

paint, including cleaning, small crack repair, patching, caulking, and making good 
surfaces and areas to the limits defined under the MPI Preparation requirements. 

3. Sealing or priming of all new and existing surfaces for repainting per MPI 
requirements. 

4. Provision of safe and adequate ventilation as required over and above temporary 
ventilation supplied by others, where toxic and/or volatile/flammable materials are 
being used. 

1.2 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D 523. 

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according 
to ASTM D 523. 

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D 523. 

E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 
1. Include Printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 
B. Samples: For each type of paint system and in each color and gloss of topcoat. 

1.4 QUALITY ASSURANCE 

A. All materials, preparation and workmanship shall conform to requirements of the latest 
edition of the Architectural Painting Specification Manual by the Master Painters Institute 
(MPI). 

B. Mockups: Apply mockups of each paint system indicated and each color and finish selected 
to verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 
1. Architect will select one surface to represent surfaces and conditions for application 

of each paint system. 
a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 
a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 
C. All surfaces requiring repainting shall be inspected by the Painting Contractor who shall 

notify the Architect and General Contractor in writing of any defects or problems, prior to 
commencing repainting or after preparation work. 
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1.5 PROJECT CONDITIONS 

A. Store materials not in use in tightly covered containers in a well-ventilated area at a 
minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean 
condition, free of foreign materials and residue. 

B. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding 
air are between 50 and 90 deg F. 

C. Apply solvent-thinned paints only when temperatures of surfaces to be painted and 
surrounding air are between 45 and 95 deg F. 

D. Do not apply paint when relative humidity exceeds 85 percent; or at temperatures less than 
5 deg F above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide products 
indicated in finish systems schedules or comparable products by one of the following: 
1. Benjamin Moore. 
2. PPG Industries. 
3. Pratt & Lambert. 
4. Sherwin Williams. 

2.2 PAINT, GENERAL 

A. Material Compatibility: 
1. Materials for use within each paint system shall be 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, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

B. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction. 
C. Colors:  Provide colors as indicated on Drawings.   

   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to commencement of Work, thoroughly examine (and test as required) all interior 
conditions and surfaces scheduled to be painted / repainted and report in writing to the 
Owner and General Contractor any conditions or surfaces that will adversely affect work of 
this section. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 
1. Concrete: 12 percent. 
2. Masonry (CMUs): 12 percent. 
3. Wood: 15 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 
1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" and “MPI Repainting Manual” applicable to substrates and 
paint systems indicated. 

B. Prepare all surfaces in accordance with MPI requirements. 
C. Sand, clean, dry, etch, neutralize and/or test all surfaces under adequate illumination, 

ventilation and temperature requirements. 
D. 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. 
E. Protect all adjacent interior surfaces and areas, including rating and instruction labels on 

doors, frames, equipment, piping, etc., from painting and repainting operations and damage 
by drop cloths, shields, masking, templates, or other suitable protective means and make 
good an damage caused by failure to provide such protection. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual". 

B. Sand and dust between each coat to provide an anchor for next coat and to remove defects 
in previous coat (runs, sags, etc.) visible from a distance up to 1000 mm (39 inches). 

C. Do not apply finishes on interior surfaces that are not sufficiently dry.  Unless manufacturer’s 
directions state otherwise, each coat shall be sufficiently dry and hard before a following 
coat is applied. 

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. 

3.4 INTERIOR PAINTING SCHEDULE 

A. CMU Substrates:  All exposed concrete and CMU construction except for areas indicated to 
receive high-performance coatings. 
1. Latex System MPI INT 4.2A: All spaces unless noted otherwise. 

a. Block Filler: Block filler, latex, interior/exterior, MPI #4. 
1) Benjamin Moore: Ultra Spec Int/Ext High-Build Block Filler 571/K571. 
2) PPG: Glidden Concrete Coatings Block Filler Int/Ext Primer 3010-1200. 
3) S-W: Loxon Block Surfacer A24W200. 

b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior (MPI Gloss Level 3), MPI #52. 

1) Benjamin Moore: Super Hide Zero VOC Interior Eggshell. 
2) PPG: Speedhide Zero Interior Zero VOC Latex Satin.  
3) S-W: ProMar 200 Zero VOC Interior Latex Eggshell. 

B. Steel Substrates: Miscellaneous exposed steel surfaces. 
1. Institutional Low-Odor/VOC Latex System MPI INT 5.1S: 

a. Prime Coat: Primer, rust inhibitive, water based MPI #107. 
1) Benjamin Moore: Ultra Spec HP Acrylic Metal Primer. 
2) PPG: Pitt-Tech Plus Int/Ext DTM Industrial Primer. 
3) S-W: Pro Industrial Pro-Cryl Universal Primer. 

b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoats: Latex, interior, institutional low odor/VOC (MPI Gloss 

Level 5), MPI #147. 
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1) Benjamin Moore: Ultra Spec 500 Waterborne Interior Gloss. 
2) PPG: Speedhide Zero Interior Zero VOC Latex Semi-Gloss.  
3) S-W: Pro Industrial Acrylic Gloss Coating. 

C. Wood Substrates: Exposed wood roof structure. 
1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat: Primer, latex, for interior wood. 
1) Benjamin Moore: Sure Seal Latex Primer Sealer. 
2) PPG: Gripper Interior / Exterior Primer Sealer. 
3) S-W: Multi-Purpose Latex Primer/Sealer. 

b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat: Latex, interior, institutional low odor/VOC, semi-gloss. 

1) Benjamin Moore: Ultra Spec 500 Waterborne Interior Gloss. 
2) PPG: Speedhide Zero Interior Zero VOC Latex Semi-Gloss.  
3) S-W: Pro Industrial Acrylic Gloss Coating. 

END OF SECTION 099100 
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SECTION 099300 - STAINING AND TRANSPARENT FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and application of wood finishes on the following 
substrates: 
1. Interior Substrates: 

a. T&G wood ceilings. 
b. Dressed lumber (finish carpentry). 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include preparation requirements and 
application instructions. 

B. Samples:  For each type of finish system and in each color and gloss of finish indicated. 

1.3 MAINTENANCE MATERIALS 

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. Stains and Transparent Finishes: 5 percent, but not less than 1 gal. (3.8 L) of each 

material and color applied. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each finish system indicated and each color selected to verify 
preliminary selections made under Sample submittals, to demonstrate aesthetic effects, and 
to set quality standards for materials and execution. 
1. Architect will select one surface to represent surfaces and conditions for application 

of each type of finish system and substrate. 
a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of stain color selections will be based on mockups. 
a. If preliminary stain color selections are not approved, apply additional mockups 

of additional stain colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide products 
indicated in wood finish systems schedules or comparable products by one of the following: 
1. Benjamin Moore. 
2. Cabot. 
3. Old Masters. 
4. PPG Industries. 
5. Pratt & Lambert. 
6. Sherwin Williams. 

2.2 MATERIALS, GENERAL 

A. Material Compatibility: 
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1. Provide materials for use within each finish 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 finish system, provide products recommended in writing by 
manufacturers of topcoat for use in finish system and on substrate indicated. 

B. Stain Colors:  As selected by Architect from manufacturer's full range.  Where products are 
applied adjacent to existing materials, provide color and finish to match existing. 

PART 3 - EXECUTION 

3.1 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. Maximum Moisture Content of Wood Substrates:  15 percent, when measured with an 
electronic moisture meter. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with finish application only after unsatisfactory conditions have been corrected. 
1. Beginning finish application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable.  If 
removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and finishing. 
1. After completing finishing operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection if any. 
B. Clean and prepare surfaces to be finished according to manufacturer's written instructions 

for each particular substrate condition and as specified. 
1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse 

thoroughly with clean water and allow to dry.  Remove grade stamps and pencil marks 
by sanding lightly.  Remove loose wood fibers by brushing. 

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal 
and as recommended by stain manufacturer. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions. 
B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, 

runs, ropiness, or other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from finish application.  Correct damage by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished wood surfaces. 
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3.5 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Wood Substrates: Wood ceilings, wood trim, wood board paneling. 
1. Semitransparent Stain System: 

a. Prime Coat: Stain, exterior, solvent based, semitransparent, matching topcoat. 
b. Topcoat: Stain, exterior, solvent based, semitransparent. 

1) Benjamin Moore: Arborcoat Premium Exterior Stain Alkyd Semi 
Transparent Deck & Siding, C328/K328. 

2) PPG: Sico Exterior Wood Finish, 236580. 
3) S-W: Superdeck Exterior Oil-Based Semi-Transparent Stain, SD4C00125. 

END OF SECTION 099300 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of high-performance coating 
systems on the following substrates: 
1. Interior Substrates: 

a. Concrete and Concrete masonry units (CMUs). 

1.2 DEFINITIONS 

A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 
B. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 
C. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

B. Samples: For each type of coating system and in each color and gloss of topcoat indicated. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each coating system indicated to verify preliminary selections 
made under Sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution. 
1. Architect will select one surface to represent surfaces and conditions for application 

of each coating system. 
a. Wall Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 
a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the products listed in the 
Interior High-Performance Coating Schedule for the coating category indicated. 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products Lists." 

B. Material Compatibility: 
1. Materials for use within each paint system shall be 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, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 
C. Colors: As indicated on Drawings. 
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PART 3 - EXECUTION 

3.1 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. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 
1. Concrete: 12 percent. 
2. Masonry (Clay and CMUs): 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 
1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and coating systems indicated. 

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 coatings, 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 coating systems indicated. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and 
recommendations in "MPI Architectural Painting Specification Manual." 

B. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and 
color breaks. 

3.4 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. CMU and Concrete Substrates:  All exposed CMU and concrete construction in Shower 
rooms 106, 107, 108, 109, and 110. 
1. Epoxy System: 

a. Block Filler: Block filler, epoxy, MPI #116. 
1) Benjamin Moore: Corotech Epoxy Mastic Coating, V160. 
2) PPG: Amerlock 400BF, AK400B-x. 
3) S-W: Kem Cati-Coat HS Epoxy Filler/Sealer, B42W00400. 

b. Intermediate Coat: Epoxy, matching topcoat. 
c. Topcoat: Epoxy, high build, low gloss, MPI #108. 

1) Benjamin Moore: Corotech Polyamide Epoxy Semi-Gloss, V400-91. 
2) PPG: Aquapon High Build Epoxy, 97-131. 
3) S-W: Macropoxy 646 Fast Cure, B58W00610. 

END OF SECTION 099600 




