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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 RELATED REQUIREMENTS
A. Section 23 3700 - Air Outlets and Inlets:  Air diffusion devices in ceiling.
B. Section 26 5100 - Interior Lighting:  Light fixtures in ceiling system.

1.03 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2013a.
B. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2008e1.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after all interior wet work is complete and dry.
1.05 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide data on suspension system components.
C. Samples:  Submit [one] sample a minimum of 6 x 6 inch in size illustrating material and finish of

each acoustical unit specified.
D. Manufacturer's Installation Instructions:  Indicate special procedures.
E. Maintenance Materials:  Furnish the following for Government's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 QUALITY ASSURANCE
A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
1.07 FIELD CONDITIONS

A. Do not begin installation until building is enclosed and building HVAC is operational.
PART 2  PRODUCTS
2.01 ACOUSTICAL UNITS

A. Manufacturers:
1. USG; Product Frost ClimaPlus:  www.usg.com.

B. Acoustical Units - General:  ASTM E84, Class A.
C. Acoustical Tile Type ACT1:  Cast material, ASTM E1264 Type III, with to the following

characteristics:
1. Size:  24 x 24 inches.
2. Thickness:  3/4 inches.
3. Light Reflectance:  84 percent, determined in accordance with ASTM E1264.
4. NRC Range:.65 to.75, determined in accordance with ASTM E1264.
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5. Ceiling Attenuation Class (CAC): 36 minimum, determined in accordance with ASTM
E1264.

6. Edge:  Beveled tegular.
7. Surface Color:  White.
8. Surface Pattern:  Non-directional fissured.

2.02 SUSPENSION SYSTEM(S)
A. Manufacturers:

1. Same as for acoustical units.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and interlocking
components, with stabilizer bars, clips, splices, perimeter moldings, and hold down clips as
required.

C. Exposed Steel Suspension System:  Formed steel, commercial quality cold rolled; heavy-duty.
1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Finish:  White painted.
4. Products:

a. USG; Donn DX/DXL: www.usg.com.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Perimeter Moldings:  Same material and finish as grid.

1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of
grid.

C. Acoustical Sealant For Perimeter Moldings:  Non-hardening, non-skinning, for use in
conjunction with suspended ceiling system, as recommended by manufacturer.

D. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with manufacturer's instructions and as supplemented

in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Locate system on room axis according to reflected plan, with edge units no less than 50 percent

of acoustical unit size.
D. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other

work.
E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where

carrying members are spliced, avoid visible displacement of face plane of adjacent members.
F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest

affected hangers and related carrying channels to span the extra distance.
G. Do not support components on main runners or cross runners if weight causes total dead load

to exceed deflection capability.
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H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.
J. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Install in bed of acoustical sealant.
2. Use longest practical lengths.
3. Overlap and rivet corners.

3.03 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install units after above-ceiling work is complete.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

G. Where round obstructions occur, provide preformed closures to match perimeter molding.
H. Install hold-down clips on panels within 20 ft of an exterior door.

3.04 TOLERANCES
A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.05 SCHEDULE
A. Refer to drawings.

END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient base.
B. Installation accessories.

1.02 REFERENCE STANDARDS
A. ASTM F1861 - Standard Specification for Resilient Wall Base; 2008 (Reapproved 2012)e1.

1.03 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
C. Selection Samples:  Submit manufacturer's complete set of color samples for COR's initial

selection.
D. Maintenance Materials:  Furnish the following for Government's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Base:  20 linear feet of each type and color.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store all materials off of the floor in an acclimatized, weather-tight space.

1.05 FIELD CONDITIONS
PART 2  PRODUCTS
2.01 RESILIENT BASE

A. Resilient Base:  ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove.
1. Height:  6 inch.
2. Thickness:  0.125 inch thick.
3. Finish:  Satin.
4. Color:  198 Ivory.
5. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ACCESSORIES
A. Primers, Adhesives, and Seaming Materials:  Waterproof; types recommended by flooring

manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive resilient base.

3.02 INSTALLATION
A. Starting installation constitutes acceptance of substrate conditions.
B. Install in accordance with manufacturer's instructions.
C. Spread only enough adhesive to permit installation of materials before initial set.
D. Fit joints tightly.
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3.03 RESILIENT BASE
A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.
B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

3.04 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 09 6700
FLUID-APPLIED FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fluid-applied flooring .
1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 07 9005 - Joint Sealers:  Joint between base and wall surface.
C. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab testing.

1.03 BID OPTIONS
A. See Section 01 1000 - Summary of Work, for Bid Optional work related to this section.

1.04 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns and colors available .
C. Samples:  Submit two samples, 3 x 3 inch in size illustrating color and pattern for each floor

material for each color specified.
D. Manufacturer's Installation Instructions:  Indicate special procedures.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

procedures for stain removal, repairing surface, and suggested schedule for cleaning.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

B. Applicator Qualifications:  Company specializing in performing work of this section with
minimum 5 years experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store resin materials in a dry, secure area.
B. Store materials for three days prior to installation in area of installation to achieve temperature

stability.
1.07 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F.
B. Store materials in area of installation for minimum period of 24 hours prior to installation.
C. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 24 hours

after installation of materials.
PART 2  PRODUCTS
2.01 MATERIALS

A. Fluid-Applied Flooring Type FAF1:  Two-component epoxy, fluid-applied slip-resistant coating;
100% solids that consists of epoxy resin and embedded colored quartz aggregate, seal coated
with a two-component, 100% solids epoxy (ASTM D 2369) with improved light stability over
normal life of the coating.
1. Top Coat:  Urethane.
2. Thickness:  1/8 inch, nominal, when dry.
3. Texture:  Slip resistant.
4. Sheen:  Matte.
5. Color:  Quicksand.
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6. Products:
a. Sika Corporation; Sikafloor Quartzite Broadcast System:  www.sikafloorusa.com.
b. Key Resin Co. Key Quartz B-125.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ACCESSORIES
A. Control Joint Strips:  Match divider strips; 1/2 inch nominal width, 1/8 inch wide neoprene filler

strip between side strips, with anchoring features, strip height to suit flooring thickness.
B. Base Caps, and Separator Strips:  Match divider strips, with projecting base of 1/8 inch.
C. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.
D. Primers and Adhesives:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive flooring.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive flooring.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
materials to sub-floor surfaces.

D. Cementitious Sub-floor Surfaces:  Verify that substrates are dry enough and ready for flooring
installation by testing for moisture and pH.
1. Test in accordance with Section 09 0561.

E. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Remove sub-floor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with
sub-floor filler.

B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the
surface level.  Prohibit traffic until filler is cured.

C. Establish the height of the wall cove base, level across all walls, 5"H nominal.
D. Vacuum clean substrate.
E. Apply primer to surfaces required by flooring manufacturer.

3.03 INSTALLATION - STRIPS
A. At Vehicle Bays (Bid Option), install control joint strips at structural grid lines.  Install per

manufactures recommendations.
3.04 INSTALLATION - FLOORING

A. Apply in accordance with manufacturer's instructions.
B. Apply each coat to minimum thickness indicated.
C. Finish to smooth level surface.

3.05 PROTECTION
A. Prohibit traffic on floor finish for 48 hours after installation.
B. Barricade area to protect flooring until cured.

3.06 SCHEDULE
A. Refer to Room Finish Schedule in drawings.

END OF SECTION
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SECTION 09 7733
GLASS FIBER REINFORCED PLASTIC PANELS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Glass fiber reinforced plastic panels.
B. Trim.

1.02 RELATED SECTIONS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

1.03 REFERENCE STANDARDS
A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of

Plastics; 2010.
B. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of

Barcol Impressor; 2013a.
C. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2012.
D. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling

Panels; 2012.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
1.04 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Glass Fiber Reinforced Plastic Panels:
1. Crane Composites, Inc:  www.cranecomposites.com.
2. Marlite:  www.marlite.com.
3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PANEL SYSTEMS
A. Wall Panels:

1. Panel Size:  4 by 8 feet.
2. Panel Thickness:  0.12 inch.
3. Surface Design:  Embossed.
4. Color:  White.
5. Attachment Method:  Adhesive only, sealant joints, no trim.

2.03 MATERIALS
A. Panels:  Glass fiber reinforced plastic (FRP), complying with ASTM D5319.

1. Surface Burning Characteristics:  Maximum flame spread index of 25 and smoke
developed index of 450; when system tested in accordance with ASTM E84.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Scratch Resistance:  Barcol hardness score greater than 40, when tested in accordance

with ASTM D2583.
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4. Impact Strength:  Greater than 12 ft lb force per inch, when tested in accordance with
ASTM D256.

B. Trim:  Vinyl; color coordinating with panel.
C. Fasteners:  Nylon rivets.
D. Adhesive:  Type recommended by panel manufacturer.
E. Sealant:  Type recommended by panel manufacturer; white.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.
B. Verify that substrate conditions are ready to receive the work of this section.

3.02 INSTALLATION - WALLS
A. Install panels in accordance with manufacturer's instructions.
B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.
C. Pre-drill fastener holes in panels, 1/8 inch greater in diameter than fastener, spaced as

indicated by panel manufacturer.
D. Apply adhesive to the back side of the panel using trowel as recommended by adhesive

manufacturer.
E. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.
F. Install panels with manufacturer's recommended gap for panel field and corner joints.
G. Drive fasteners to provide snug fit, and do not over-tighten.
H. Place trim on panel before fastening edges, as required.
I. Fill channels in trim with sealant before attaching to panel.
J. Install trim with adhesive and screws or nails, as required.
K. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture

intrusion.
L. Remove excess sealant after paneling is installed and prior to curing.

END OF SECTION
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SECTION 09 9000
PAINTING AND COATING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints and other coatings.
C. Scope:  Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and

unless otherwise indicated, including the following:
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.  Fire rating label must remain visible.
2. Exposed surfaces of steel lintels and ledge angles.
3. Exterior existing and new concrete surfaces.
4. Mechanical and Electrical:

a. In finished areas, paint all insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. In finished areas, paint shop-primed items.
D. Do Not Paint or Finish the Following Items:

1. Items fully factory-finished unless specifically so indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Stainless steel, anodized aluminum, bronze, terne, and lead items.
6. Floors, unless specifically so indicated.
7. Glass.
8. Acoustical materials, unless specifically so indicated.
9. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 22 0553 - Identification for Plumbing Piping and Equipment:  Color coding scheme for

items to be painted under this section.
B. Section 23 0553 - IDENTIFICATION FOR HVAC SYSTEMS:  Color coding scheme for items to

be painted under this section.
C. Section 26 0553 - Identification for Electrical Systems:  Color coding scheme for items to be

painted under this section.
1.03 DEFINITIONS

A. Conform to ASTM D16 for interpretation of terms used in this section.
1.04 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2012.

B. GreenSeal GS-11 - Paints and Coatings; 2013.
1.05 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide complete list of all products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
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2. Cross-reference to specified paint system(s) product is to be used in; include description of
each system.

3. Manufacturer's installation instructions.
C. Samples:  Submit two paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating range

of colors available for each finishing product specified.
D. Certification:  By manufacturer that all paints and coatings comply with VOC limits specified.
E. Certification:  By manufacturer that all paints and coatings do not contain any of the prohibited

chemicals specified; GreenSeal GS-11 certification is not required but if provided shall
constitute acceptable certification.

F. Manufacturer's Instructions:  Indicate special surface preparation procedures.
G. Maintenance Data:  Submit data on cleaning, touch-up, and repair of painted and coated

surfaces.
H. Maintenance Materials:  Furnish the following for Government's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Paint and Coatings:  1 gallon of each color; store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the

humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints:  45 degrees F for interiors; 50 degrees F

for exterior; unless required otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

B. Provide all paint and coating products from the same manufacturer unless noted otherwise.
C. Paints:

1. Glidden Professional,  a product of PPG Architectural Coatings: 
www.gliddenprofessional.com.

2. Basis of Design: Benjamin Moore & Co:  www.benjaminmoore.com.



Detroit Lakes WMD Maintenance Building
LHB 150523 09 9000 - 3

PAINTING AND COATING

3. Pratt & Lambert Paints:  www.prattandlambert.com.
4. Sherwin-Williams Company:  www.sherwin-williams.com.

D. Primer Sealers:  Same manufacturer as top coats.
E. Block Fillers:  Same manufacturer as top coats.
F. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PAINTS AND COATINGS - GENERAL
A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating.

1. Provide paints and coatings of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

4. Supply each coating material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.

B. Primers:  As follows unless other primer is required or recommended by manufacturer of top
coats; where the manufacturer offers options on primers for a particular substrate, use primer
categorized as "best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:  Comply with Section 01 6116.
D. Flammability:  Comply with applicable code for surface burning characteristics.
E. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by COR from the manufacturer's full line.
F. Colors:  As indicated in Color Schedule

1. Extend colors to surface edges; colors may change at any edge as directed by COR.
2. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the

wall/ceiling they are mounted on/under.
3. In utility areas, finish equipment, piping, conduit, and exposed duct work in colors

according to the color coding scheme indicated.
2.03 PAINT SYSTEMS - EXTERIOR

A. Ferrous Metals, Unprimed, Alkyd, 3 Coat:
1. One coat of D.T.M. Acrylic primer
2. Semi-gloss:  Two coats of D. T.M. Acrylic.

B. Ferrous Metals, Primed, Latex, 2 Coat:
1. Semi-gloss:  Two coats of D.T.M. Acrylic.

C. Galvanized Metals, Latex, 3 Coat:
1. One coat Super Spec D.T.M. Acrylic.
2. Semi-gloss:  Two coats of Super Spec D.T.M. Acrylic.

D. Pavement Marking Paint:
1. White:  One coat, with reflective particles.

2.04 PAINT SYSTEMS - INTERIOR
A. Ferrous Metals, Unprimed, Acrylic, 3 Coat:

1. One coat of latex primer: M04 Acrylic Metal Primer.
2. Semi-gloss:  Two coats of acrylic; latex enamel Eco Spec WB Interior Latex.

B. Ferrous Metals, Primed, Latex, 2 Coat:
1. Touch-up with latex primer: M04 Acrylic Metal Primer.
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2. Semi-gloss:  Two coats of latex acrylic enamel; Eco Spec WB Interior Latex.
C. Galvanized Metals, Latex, 3 Coat:

1. One coat galvanize primer recommended by manufacturer for specified topcoat.
2. Semi-gloss:  Two coats of latex enamel; Eco Spec WB Interior Latex.

D. Gypsum Board/Plaster, Latex-Acrylic, 3 Coat:
1. One coat of latex-acrylic primer sealer; Eco Spec Interior Latex Primer.
2. Eggshell:  Two coats of latex-acrylic enamel; Eco Spec WB Interior Latex.

E. Fabrics/Insulation Jackets, Latex-acrylic, 3 coats:
1. One coat of latex acrylic primer sealer recommended by manufacturer for specified

topcoat and surface.
2. Flat: Two coats of latex enamel-acrylic; Eco Spec WB Interior Latex.

2.05 ACCESSORY MATERIALS
A. Accessory Materials:  Provide all primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially affect proper application.
C. If substrate preparation is the responsibility of another installer, notify COR of unsatisfactory

preparation before proceeding.
D. Test shop-applied primer for compatibility with subsequent cover materials.
E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes

unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to coating application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or repair existing coatings that exhibit surface defects.
D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
E. Seal surfaces that might cause bleed through or staining of topcoat.
F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete and Unit Masonry Surfaces to be Painted:  Remove dirt, loose mortar, scale, salt or

alkali powder, and other foreign matter.  Remove oil and grease with a solution of tri-sodium
phosphate; rinse well and allow to dry.  Remove stains caused by weathering of corroding
metals with a solution of sodium metasilicate after thoroughly wetting with water.  Allow to dry.
Pressure wash existing exterior concrete surfaces to be painted.

H. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime
defects after repair.

I. Insulated Coverings to be Painted:  Remove dirt, grease, and oil from canvas and cotton.
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J. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash with
solvent.  Apply coat of etching primer.

K. Corroded Steel and Iron Surfaces to be Painted:  Prepare using at least SSPC-SP 2 (hand tool
cleaning) or SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solvent cleaning).

L. Uncorroded Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld
splatter, dirt, and rust.  Where heavy coatings of scale are evident, remove by hand or power
tool wire brushing or sandblasting; clean by washing with solvent.  Apply a treatment of
phosphoric acid solution, ensuring weld joints, bolts, and nuts are similarly cleaned.  Prime paint
entire surface; spot prime after repairs.

M. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer
and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with
solvent.  Prime bare steel surfaces.  

N. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's instructions.
C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
E. Apply each coat to uniform appearance.
F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many

coats as necessary for complete hide.
G. Sand metal surfaces lightly between coats to achieve required finish.
H. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
I. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection.
3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION
A. Protect finished coatings until completion of project.
B. Touch-up damaged coatings after Substantial Completion.

3.07 SCHEDULE - PAINT SYSTEMS
A. Refer to Room Finish Schedule in drawings.

3.08 SCHEDULE - COLORS
A. PT.1 - Benjamin Moore "Moonlight White", #2143-60
B. PT.2 - Benjamin Moore "White Ice", #OC-58
C. PT.3 - IU/Glidden "Chocolate Kiss", #A1694
D. PT.4 - Benjamin Moore "Seminole Brown" #1183

END OF SECTION
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SECTION 10 1400
SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Room and door signs.
B. Interior informational signs.
C. Exterior building-mounted signs.

1.02 RELATED REQUIREMENTS
A. Section 26 5100 - Interior Lighting:  Exit signs required by code.

1.03 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities; International Code Council; 2009

(ANSI).
1.04 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, copy text to be applied, sign and letter sizes, fonts, and
colors.

D. Samples:  Submit one sample, of size similar to that required for project, illustrating sign style,
font, and method of attachment.

E. Selection Samples:  Where colors are not specified, submit two physical sets of color selection
charts or chips.

F. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flat Signs:
1. Best Sign Systems, Inc:  www.bestsigns.com.
2. Inpro:  www.inprocorp.com.
3. Mohawk Sign Systems, Inc:  www.mohawksign.com.
4. Seton Identification Products:  www.seton.com/aec.
5. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 SIGNAGE APPLICATIONS
A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC A117.1

and applicable building codes, unless otherwise indicated; in the event of conflicting
requirements, comply with the most comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway, as scheduled.
1. Sign Type:  Flat monolithic signs with injection molded panel media as specified.
2. Thickness:  1/8 inch (3 mm).
3. Provide "tactile" signage, with fully integrated letters raised minimum 1/32 inch and Grade

II braille.
a. No room numbers.  Copy text only as scheduled.
b. Braille dots shall be half hemispherical domed and protruding a minimum 1/32 inch.

4. Character Height:  7/8 inch.
5. Graphic Height:  2 inch (50 mm).

C. Interior Informational and Exterior Building-Mounted Signs:
1. Sign Type:  0.08 inch (2 mm) minimum thickness sheet aluminum.
2. Character Height: 1 inch (25 mm).
3. Graphic Height:  5 inch (125 mm)

2.03 SIGN TYPES
A. Flat Signs:  Signage media without frame.

1. Edges:  Square.
2. Corners:  Radiused.

B. Color and Font:  Unless otherwise indicated:
1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  To be selected from manufacturer's standard colors.
4. Character Color:  Contrasting color in compliance with ADA requirements.

C. Room and Door Signs:
1. Sign Height:  3 inch (75 mm).
2. Sign Width:  8 inch (200 mm).
3. Material: Extruded Engineered PVC/Acrylic alloy with integral background color and high

impact resistance.
4. Surface Texture: Matte non-glare.
5. Wall Mounting:  Tape adhesive.

D. Interior Informational Signs:
1. Painted aluminum signage media without frame; durable protective top coat, chemically

resistant.
2. Sign Height:  5 inch (12.5 cm).
3. Sign Width:  8 inch (35 cm).
4. Finish: Smooth, semi-gloss acrylic polyurethane.
5. Wall Mounting: Adhesive tape.

E. Exterior Building-Mounted Signs:
1. Provide one sign at every person-sized exterior door, painted aluminum signage media

without frame; exterior finish; rustproof, waterproof and chemically resistant.
2. Sign Height:  10 inch (25 cm).
3. Sign Width:  14 inch (35 cm).
4. Finish: Smooth, semi-gloss acrylic polyurethane.
5. Wall Mounting: Concealed or exposed screws.

2.04 ACCESSORIES
A. Exposed Screws:  Stainless steel.
B. Tape Adhesive:  Double sided tape, pressure activated permanent adhesive.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install neatly, with horizontal edges level.
C. Locate signs where indicated:

1. Room and Door Signs:  Locate on wall at latch side of door with centerline of sign at 60
inches above finished floor.

2. If no location is indicated obtain Government's instructions.
D. Protect from damage until Substantial Completion; repair or replace damage items.

3.03 SCHEDULE
A. Room and Door Signs:

1. Provide one (1) sign in each in the following locations, with Sign Copy and Pictogram only:

Room Number Door Number Sign Copy Pictogram
100 100.1 EXIT --
100 100.7 EXIT --
101 101 CREW --
102 102 TOILET Wheelchair Symbol
103 103 MECHANICAL/

ELECTRICAL
--

B. Interior Informational Signs:
1. Provide one (1) information sign in Mezzanine 201, near top of stair, that reads:

MAXIMUM LOAD CAPACITY 125 LBS PER SQUARE FOOT

C. Exterior Building-Mounted Sign:
1. Provide one (1) sign each in the following locations, with Sign Copy and Pictogram only:

Door Number Sign Copy Pictogram
100.1 SMOKING PROHIBITED WITHIN 

25 FEET OF BUILDING ENTRANCE
No Smoking Symbol

100.7 SMOKING PROHIBITED WITHIN
25 FEET OF BUILDING ENTRANCE

No Smoking Symbol

END OF SECTION
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SECTION 10 2213
WIRE MESH PARTITIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wire mesh system for walls.
1.02 DESIGN REQUIREMENTS

A. Design system to accommodate construction tolerances, deflection of building structural
members, and clearances of intended openings.

1.03 SUBMITTALS
A. Product Data:  Provide data for screen materials, finishes.
B. Shop Drawings:  Indicate plan and vertical dimensions, elevations, component details; head,

jamb, and sill details; location of hardware.  Provide component details, anchorage, and type
and location of fasteners.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wire Mesh Partitions:
1. Acorn Wire and Iron Works, Inc:  www.acornwire.com.
2. The G-S Company:  www.g-sco.com.
3. Miller Wire Works, Inc:  www.millerwireworks.com.

2.02 WIRE MESH PARTITIONS
A. Wire Mesh Partitions:  Factory-fabricated modular assemblies of wall panels, anchors, and

accessories as required to provide a complete system and as indicated on plans.
2.03 MATERIALS

A. Framing Members:  ASTM A500/A500M, Grade B cold-formed steel tubing, square and
rectangular shaped.

B. Chain Link Fabric:  2 inch diamond mesh galvanized steel wire, interwoven, 6 gage, 0.1620 inch
thick, top selvage twisted tight, bottom selvage knuckle end closed; including tension bars,
tension wire, and accessories.

2.04 FASTENERS
2.05 ACCESSORIES

A. Bracing, plates, post caps, floor pilaster shoe, & other components as needed for a complete
install for conditions encountered.

2.06 FABRICATION
A. Provide components required for anchorage to adjacent construction.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that substrate surfaces and required openings are ready to receive work.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install items plumb and level, accurately fitted, free from distortion or defects.

END OF SECTION
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SECTION 10 2813
TOILET ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Toilet Room Accessories.
B. Miscellaneous Room Accessories.

1.02 RELATED SECTIONS
A. Section 09 2116 - Gypsum Board Assemblies.

1.03 REFERENCES
A. ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines; US Architectural and

Transportation Barriers Compliance Board; 2004.
B. ASTM A 240/A 240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2005.
C. ASTM A 554 - Standard Specification for Welded Stainless Steel Mechanical Tubing; 2003.
D. ASTM F 446 - Standard Consumer Safety Specification for Grab Bars and Accessories Installed

in the Bathing Area; 1985 (Reapproved 2004).
1.04 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Manufacturer's product data for products specified, indicating selected options

and accessories.
C. Shop Drawings:

1. Plans:  Locate each specified unit in project.
2. Elevations:  Indicate mounting height of each specified unit in project.
3. Details:  Indicate anchoring and fastening details, required locations and types of anchors

and reinforcement, and materials required for correct installation of specified products not
supplied by manufacturer of products of this section.

D. Closeout Submittals:  Warranty documents, issued and executed by manufacturer of products
of this section, and countersigned by Contractor.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Minimum five (5) years of documented experience producing

products of the types specified in this section.
B. Regulatory Requirements:  Conform to ADAAG requirements.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Factory-apply strippable protective vinyl coating to sight-exposed surfaces after finishing of

products; ship products in manufacturer's standard protective packaging.
B. Storage and Protection:  Store products in manufacturer's protective packaging until installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS - TOILET AND UTILITY ACCESSORIES

A. Manufacturer Basics of Design:  Bradley Corp., 800 Bradley, www.bradleycorp.com, P.O. Box
309, Menominee Falls, WI 53052
1. Bobrick
2. ASI Specialties, Inc; 441 Saw Mill River Road, Yonkers NY 10701-9986; Telephone (914)

476-9000, FAX (914) 476-0688.
B. Substitutions:  Section 01 6000 - Product Requirements.
C. Supply all products of this section from a single manufacturer.
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2.02 MATERIALS
A. Stainless Steel Sheet:  ASTM A 240/A 240M, Type 304, 18-8 alloy.
B. Cabinet Collars:  Fabricated from 0.0313 inch stainless steel sheet, finish matching cabinet

finish; welded corners, finished to match sheet finish.
2.03 TOILET AND UTILITY ACCESSORIES

A. Toilet Paper Dispenser (TPD):  Bradley, Model 5234.
B. Paper Towel Dispenser (PTD):  Bradley, Model 2494
C. Mop Hook/Utility Shelf (MH), Bradley, Model 9984
D. Coat Hook (CH) :  Wall mounted, Bradley, Model 9124.
E. Framed Mirror: Bradley, Model 780 Series, with 1/4" tempered glass.
F. Soap Dispenser (SD) :  Model 6562.

2.04 GRAB BARS
A. Grab Bars - Basic Requirements:  Fabricated to comply with ASTM F 446 and to withstand a

900 pound force, from ASTM A 554 stainless steel tubing, 0.050 inch, Type 304, 18-8 alloy;
formed 1-1/2 inch radius return to wall at each end; each end heliarc-welded to minimum 11
gage stainless steel circular flange; welds finished to match tube finish.

B. Grab Bars:  Series 812.
1. Standard Finish.
2. Sizes and configurations:  As indicated on drawings.

C. Grab Bar Concealed Mounting Flanges:  Stainless steel, 3 inch diameter by 1/2 inch deep, with
0.0897 inch steel tenon plate for concealed attachment, using three set screws.

2.05 ELECTRICAL ACCESSORIES
A. Electric Hand Dryer (HD) : World Dryer, www.worlddryer.com,  Model "SLIMdri" L-971.

1. Warm air electric hand dryer, hands-off automatic operation.
2. Die Cast  aluminum housing, single-piece construction, with aluminum brushed chrome

finish.
3. Electric power source - 110-120 v., 8.3 amps, 950 watts, 60 hz.
4. Fan capacity 70 CFM, 12,320 LFM
5. Surface mounted.
6. 10-yr limited warranty.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verification of Conditions:
1. Prepared openings are sized and located in accordance with shop drawings.
2. Reinforcement and anchoring devices are correct type and are located in accordance with

shop drawings.
3.02 INSTALLATION

A. Install toilet accessories plumb and level in accordance with shop drawings and manufacturer's
printed installation instructions.

B. Locate toilet accessories at heights specified by Americans with Disabilities Act (ADA).
3.03 CLEANING

A. Remove manufacturer's protective vinyl coating from sight-exposed surfaces 24 hours before
final inspection.

B. Clean surfaces in accordance with manufacturer's recommendations.
3.04 PROTECTION OF INSTALLED PRODUCTS

A. Protect products from damage caused by subsequent construction activities.
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B. Field repair of damaged product finishes is prohibited; replace products having damaged
finishes caused by subsequent construction activities.

END OF SECTION
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SECTION 10 4400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Fire extinguishers.
2. Accessories.

1.02 REFERENCE STANDARDS
A. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.
B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current

edition.
1.03 PERFORMANCE REQUIREMENTS

A. Conform to NFPA 10.
B. Provide extinguishers classified and labeled by Underwriters Laboratories Inc. for the purpose

specified and indicated.
1.04 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide extinguisher operational features.
C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
D. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.05 FIELD CONDITIONS
A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher

ingredients.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. Ansul, a Tyco Business:  www.ansul.com.
2. Nystrom, Inc:  www.nystrom.com.
3. Pyro-Chem, a Tyco Business:  www.pyrochem.com.
4. Strike First Corporation of America:  www.strikefirstusa.com.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
1. Provide extinguishers labeled by UL (DIR) for the locations specified and indicated.
2. Locations as indicated on drawings

2.03 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, galvanized and enamel finished.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.
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3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 13 3419
METAL BUILDING SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufacturer-engineered, shop-fabricated structural steel building frame.
B. Secondary framing including purlins, girts, eave struts, cee sections framing roof and wall

openings, and sag rods.
C. Bracing materials including cables, rods, pins or turnbuckles, and plates.
D. Insulated metal wall and roof panels including soffits.
E. Exterior canopy attached to the building secondary framing.

1.02 RELATED REQUIREMENTS
A. Section 07 9005 - Joint Sealers
B. Section 08 1113 - Hollow Metal Doors and Frames.
C. Section 08 3613 - Sectional Doors.
D. Section 08 4313 - Aluminum Storefront

1.03 REFERENCE STANDARDS
A. AISC 360 - Specification for Structural Steel Buildings; American Institute of Steel Construction,

Inc.; 2010.
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
D. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2014.
E. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi

Minimum Tensile Strength; 2014.
F. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa

Tensile Strength (Metric); 2014.
G. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
H. ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel of

Structural Quality; 2014.
I. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium

Structural Steel; 2015.
J. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
K. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2011 (Reapproved

2015).
L. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

M. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2014.

N. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength; 2007a.

O. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination;
American Welding Society; 2012.
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P. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2015.
Q. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building

Systems; 2012.
R. MBMA (MBSM) - Metal Building Systems Manual; Metal Building Manufacturers Association;

2012.
S. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for

Protective Coatings; 2002 (Ed. 2004).
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.
1.05 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide data on profiles, component dimensions, fasteners.
C. Shop Drawings:  Indicate assembly dimensions, locations of structural members, connections,

attachments, and openings; wall and roof system dimensions, panel layout, general construction
details, anchorages and method of anchorage, installation; framing anchor bolt settings, sizes,
and locations from datum, foundation loads; indicate welded connections with AWS A2.4
welding symbols; indicate net weld lengths; provide professional seal and signature.

D. Samples:  Submit two samples of precoated metal panels for each color selected,  6 by 6
minimum inch in size illustrating color and texture of finish.

E. Manufacturer's Instructions:  Indicate preparation requirements, anchor bolt placement.
F. Erection Drawings:  Indicate members by label, assembly sequence, and temporary erection

bracing.
G. Manufacturer Qualification Statement:  Provide documentation showing metal building

manufacturer is accredited under IAS AC472.
1.06 QUALITY ASSURANCE

A. Design structural components, develop shop drawings, and perform shop and site work under
direct supervision of a Professional Structural Engineer experienced in design of this Work.
1. Design Engineer Qualifications:  Licensed in the State in which the Project is located.
2. Conform to applicable code for submission of design calculations as required for acquiring

permits.
B. Perform work in accordance with AISC 360 and MBMA (MBSM).

1. Maintain one copy on site.
C. Perform welding in accordance with AWS D1.1/D1.1M.
D. Manufacturer Qualifications:  Company specializing in the manufacture of products similar to

those required for this project.
1. Not less than 3 years of documented experience
2. Accredited by IAS in accordance with IAS AC472.

E. Erector Qualifications:  Company specializing in performing the work of this section approved by
manufacturer.

1.07 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.
B. Metal building system manufacturer shall provide a written weathertightness warranty for a 20

years against leaks in standing roof panels, arising out of or caused by ordinary wear and tear
under normal weather and atmospheric conditions. Warranty shall be signed by both the metal
roof system manufacturer and the metal roof system installer.

C. Metal building system manufacturer shall provide a finish warranty for minimum of  25 year
against cracking, peeling, chalking, and fading of exterior coating on painted roof and wall
panels
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D. Roof
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Buildings:
1. Butler Manufacturing Company:  www.butlermfg.com.
2. Ceco Building Systems:  www.cecobuildings.com.
3. Nucor Building Systems:  www.nucorbuildingsystems.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 METAL BUILDING
A. Primary Framing:  Rigid frame of rafter beams and columns, canopy beams, braced end

frames, and end wall columns, and wind bracing.
B. Secondary Framing:  Purlins, and other items detailed.
C. Wall System:  Preformed metal panels of vertical profile, with sub-girt framing/anchorage

assembly and insulation, and accessory components.
D. Roof System:  Preformed metal panels oriented parallel to slope, with sub-girt

framing/anchorage assembly and insulation, and accessory components.
E. Roof Slope:  1 inches in 12 inches.

2.03 MATERIALS - FRAMING
A. Structural Steel Members:  ASTM A36/A36M.
B. Structural Tubing:  ASTM A500/A500M, Grade B cold-formed.
C. Plate or Bar Stock:  ASTM A529/A529M, Grade 50.
D. Unheaded Anchor Rods:  ASTM F1554, Grade 36, plain, with matching ASTM A563 or ASTM

A563M nuts and ASTM F436 Type 1 washers.
E. Bolts, Nuts, and Washers:  ASTM A325 or ASTM A325M, Type 1, galvanized to ASTM

A153/A153M, Class C.
F. Welding Materials:  Type required for materials being welded.
G. Primer:  SSPC-Paint 20, zinc rich.
H. Grout:  ASTM C1107/C1107M, Non-shrink type, premixed compound consisting of non-metallic

aggregate, cement, water reducing and plasticizing agents, capable of developing minimum
compressive strength of 2000 psi in two days and 7000 psi in 28 days.

2.04 MATERIALS - WALLS AND ROOF
A. Basis of Design:  CFR Insulated Metal Roof Panels & CF Mesa Insulated Metal Wall Panels.

Metl-Span, metlspan.com
B. Other acceptable Manufacturers;

1. Kingspan/KingZip Insulated Metal Roof Panels & Kingspan Shadowline Insulated Metal
Wall Panels, kingspanpanels.com

2. AWIP SR2 Insulated Metal Roof Panels & AWIP DM40 Mesa Metal Wall Panels,
awipanels.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.
C. Steel Sheet:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, Designation SS

(structural steel), with G90/Z275 coating, 22 ga.
D. Insulation: Foamed in place, non CFC & zero ODP polyurethan, FM Class 1
E. Interior Panel Facings:  Stucco embossed, G-90 galvanized coated steel, 22 ga
F. Joint Seal Gaskets:  Manufacturer's standard type.
G. Fasteners:  Manufacturer's standard type, galvanized to comply with requirements of ASTM

A153/A153M, finish to match adjacent surfaces when exterior exposed.
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H. Sealant:  Manufacturer's standard type.
I. Trim, Closure Pieces, Caps, Flashings, Fascias and Infills:  Same material, thickness and finish

as exterior sheets; brake formed to required profiles.
2.05 ACCESSORY  COMPONENTS

A. Snow guards: type as recommend by roof manufacturer
B. Doors and Frames:  Specified in Section 08 1113.
C. Overhead Doors:  Specified in Section 08 3613.
D. Aluminum Framed Storefront in Section 08 4313
E. Louvers in Section 23 3700 - Air Outlets and Inlets

2.06 DESIGN CRITERIA
A. Installed Thermal Resistance of Wall System:  R-value of 22.1 CI.
B. Installed Thermal Resistance of Roof System:  R-value of 41.
C. Design members to withstand dead load, applicable snow load, and design loads due to

pressure and suction of wind calculated in accordance with applicable code.  Refer to General
Design Data on structural drawings.

D. Exterior wall and roof system shall withstand imposed loads with maximum allowable deflection
of 1/180 of span.

E. Size and fabricate wall and roof systems free of distortion or defects detrimental to appearance
or performance.

2.07 FABRICATION - FRAMING
A. Fabricate members in accordance with AISC 360 for plate, bar, tube, or rolled structural shapes.
B. Anchor Bolts:  Formed with straight shank, assembled with template for casting into concrete.
C. Provide wall opening framing for doors, windows, and other accessory components.

2.08 FABRICATION - WALL AND ROOF PANELS
A. Girts/Purlins:  Rolled formed structural shape to receive siding, roofing sheet.
B. Internal and External Corners:  Same material thickness and finish as adjacent material, profile

shop cut and factory mitered to required angles.  Back brace mitered internal corners with
[.0336] inch thick sheet.

C. Flashings, Closure Pieces, Fascia:  Same material and finish as adjacent material, profile to suit
system.

D. Fasteners:  To maintain load requirements and weather tight installation, same finish as
cladding, non-corrosive type.

2.09 FINISHES
A. Framing Members:  Clean, prepare, and shop prime.  Do not prime surfaces to be field welded.
B. 70 percent “Kynar 500” or “Hylar 5000” fluoropolymer (PVDF) coating
C. Exterior Surfaces of Wall Components and Accessories:  Precoated enamel on steel of PVDF

finish, "Terra Cotta" color.
D. Exterior Surfaces of Roof Components and Accessories:  Precoated enamel on steel of PDVF

finish.  "Slate Gray" color
E. Interior Surfaces of Wall Components and Accessories:  Precoated enamel on steel of modified

silicone finish, "white" color.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that foundation, floor slab, mechanical and electrical utilities, and placed anchors are in
correct position
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3.02 ERECTION - FRAMING
A. Erect framing in accordance with AISC 360.
B. Provide for erection and wind loads.  Provide temporary bracing to maintain structure plumb and

in alignment until completion of erection and installation of permanent bracing.  Locate braced
bays as indicated.

C. Set column base plates with non-shrink grout to achieve full plate bearing.
D. Do not field cut or alter structural members without approval.
E. After erection, prime welds, abrasions, and surfaces not shop primed.

3.03 ERECTION - WALL AND ROOF PANELS
A. Install in accordance with manufacturer's instructions.
B. Exercise care when cutting prefinished material to ensure cuttings do not remain on finish

surface.
C. Fasten cladding system to structural supports, aligned level and plumb.
D. Locate end laps over supports.  End laps minimum 2 inches.  Place side laps over bearing.
E. Provide expansion joints where indicated.
F. Use concealed fasteners.
G. Install sealant and gaskets, providing weather tight installation.

3.04 INSTALLATION - ACCESSORY COMPONENTS IN WALL SYSTEM
A. Install door frames, doors, overhead doors, and windows and glass in accordance with

manufacturer's instructions.
3.05 TOLERANCES

A. Framing Members:  1/4 inch from level; 1/8 inch from plumb.
B. Siding and Roofing:  1/8 inch from true position.

END OF SECTION
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SECTION 22 0501
PLUMBING GENERAL PROVISIONS

PART 1 GENERAL
1.01 CONDITIONS OF THE CONTRACT

A. The Conditions of the Construction Contract and applicable provisions of Division l - General
Requirements, as well as these General Provisions, shall apply to all Sections of Division 22.

1.02 SCOPE
A. The work to be done under this Division of the Specifications shall  include the furnishing of all

labor, materials, equipment and services necessary for the proper completion of all of the
Plumbing work as shown on the drawings and herein specified.

B. In general, this shall include the furnishing and installing of all plumbing systems, complete with
auxiliaries, as may be required to make a complete and properly operating installation.

C. Only such items as are hereinafter specified or indicated on the drawings to be furnished by
others, shall be considered to be furnished by others.  All other items are to be considered as a
part of this Contract, and shall be so bid.

D. The omission of specific reference to any parts necessary to, or reasonably incidental to, a
complete installation shall not be construed as releasing the Contractor from furnishing and
installing same.

E. Applicable provisions of the following sections shall apply to all sections for Plumbing Work.
1.03 DEFINITIONS

A. Provide:  Under this Contract, Contractor shall furnish and install item or items specified. 
Contractor shall perform all labor and furnish all materials and equipment necessary to that
specified item or system will be complete and operational in every respect.

B. Furnish:  Under this Contract, Contractor shall deliver to the site item(s) specified, as well as
additional specialized materials and/or accessories necessary for the use and operation of item
or items specified.

C. Install:  Under this Contract, Contractor shall set in position, connect (including sub-assemblies
furnished), and adjust for use.  Contractor shall furnish miscellaneous specialty items such as
hangers, valves, unions, piping, sheet metal, etc., as obviously necessary for a complete and
operating installation.

1.04 DRAWINGS
A. In general, the drawings of the Plumbing Systems and Equipment are to scale, however, to

determine exact locations of walls and partitions, the Contractor shall consult the Architectural
and/or Structural Drawings.  Drawings shall not take precedence over field measurements. 
Plans of piping and ductwork, although shown on scale drawings, are diagrammatic only.  They
are intended to indicate the size and/or capacity where stipulated, approximate location and/or
direction, and approximate general arrangement of one phase of work to another, but not the
exact detail or exact arrangement of construction.

B. If it is found before installation of any or all construction phases, that a more convenient,
suitable or workable arrangement of any or all phases of the project would result by varying or
altering the arrangement indicated on the drawings, the COR may require any or all Contractors
to change the location or arrangement of their work without additional cost to the Government. 
Such rearrangement shall be in accordance with directions from the COR.

C. Where discrepancies are discovered after certain portions or phases of any Contract have been
installed, the COR reserves the right to have any or all Contractors make minor changes in
pipe, duct, fixture or equipment locations or arrangements to avoid conflict with other work at no
additional cost to the Government.

D. Because the drawings are to a relatively small scale to show as large a portion as is practical,
the fact that only certain features of the system are indicated does not mean that other similar or
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different features or details will not be required.  Contractor shall furnish all incidental labor,
materials, or equipment for the systems under his control, so that each system is a complete
and operating one unless otherwise specifically stipulated in the detailed body of the
Specifications.

E. The Contractor shall be responsible for determining all field measurements before commencing
construction, giving due consideration to building design and other equipment to be installed. 
Plumbing equipment not dimensioned on the drawings shall be field located, giving due
consideration to the work of other trades.  The Contractor shall verify all dimensions before
proceeding with the work.

F. Dimensions shall not be scaled from the drawings.  If the Contractor discovers any discrepancy
between actual measurements and those shown on the drawings which prevents good practice,
good arrangement, or which is contrary to the intent of the drawings and specifications, he shall
notify the COR before proceeding with the work.

1.05 SITE INSPECTION
A. Before submitting a proposal for the work contemplated in these specifications and

accompanying drawings, each bidder shall examine the site and familiarize themselves with all
the existing conditions and limitations, including the extent of demolition, cutting and patching to
be done by the Contractor for Plumbing Work.  No extras will be allowed because of the
Contractor's misunderstanding as to the amount of work involved, or his lack of knowledge of
any condition in connection with the work.

1.06 CODES AND STANDARDS
A. The entire project shall comply with any and all OSHA, Federal, State and local codes,

including, but not limited to State Building Code, State Plumbing Code, National Electrical Code,
and the State/International Energy Code (insulation).

B. Code requirements shall supersede details shown on the drawings or described in these
specifications.  Size of all pipe must conform to the requirements of all Codes except where
larger sizes are shown on the drawings.

1.07 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
A. Approval to submit substitutions prior to submission of Bids is not required.  Unless otherwise

specifically provided in this Contract, reference to any equipment, material, article, or patented
process by trade name, make or catalog number, shall be regarded as establishing a standard
of quality, performance, style, and configuration and shall not be construed as limiting
competition.  The Contractor may, at his option, substitute any equipment, material, article, or
process, which in the judgment of the COR (at the time of submittal for approval), is equal to
that named.  There will not be a listing of approved substitutions prior to the bid.

1.08 EQUIPMENT
A. All equipment shall be new and in first-class condition.  Equipment shall not be used for

purposes other than intended by the manufacturer.
B. Manufacturer's nameplate, name or trademark shall be permanently affixed to all equipment

and material furnished under this Specification.  Nameplate of Subcontractor or distributor will
not be acceptable.  Nameplate shall be masked prior to any painting.  Remove masking after
completion.

C. Equipment specified and furnished shall be of a type and manufacturer that has a local
representative and a local replacement and service outlet to give complete coverage on parts
and service at all times.

1.09 WARRANTY
A. The Contractor shall be held responsible for any and all defects in equipment and workmanship

which appear for one (1) full year after the date of Substantial Completion.  All such defects
must be repaired or defective equipment promptly replaced by the Contractor at no expense to
the Government.
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1.10 INSPECTIONS AND FEES
A. The Contractor shall obtain all permits and licenses required in connection with the work under

Division 22.  Cost for such shall be paid by the Contractor.
1.11 SUBMITTALS

A. List of Suppliers & Subcontractors:
1. The Contractor shall submit a list of suppliers, Subcontractors, and manufacturers for

equipment installed under Division 22 for approval.  Contractor shall make such submittal
within 15 days after Notice to Proceed, prior to ordering any equipment.  Approval of such
list does not relieve the Contractor from submittal of shop drawings, nor shall it constitute
final approval should the shop drawings be found not in agreement with the Specifications.

B. Cost Breakdown:
1. Before submittal of the first Request for Payment, the Contractor shall submit to the COR,

an itemized cost breakdown, including separation of labor and material, for work under
Division 22.  The breakdown shall be divided in such detail as requested to aid in approval
of Payment Requests based on work completed.  Breakdown shall include, but not be
limited to:
a. Special Plumbing Conditions (Bonds, Mobilization, etc.)
b. Insulation
c. Plumbing
d. Gas Piping

C. Shop Drawings:
1. Shop drawings shall be submitted for all major equipment under each Section of this

Specification.
2. Shop drawings must first be checked by the Contractor for capacities and space

conformance, and so stamped prior to submittal to the COR.
D. Operating and Maintenance Manuals:

1. The Contractor shall prepare one electronic version in PDF format and two (2) hard cover,
looseleaf portfolios of all Plumbing equipment furnished by him on the project.  These
portfolios shall include manufacturer's shop drawings, parts' lists, and operating and
maintenance instructions of such equipment.  Information shall be submitted neatly folded
to approximately 212 mm x 275 mm (8-1/2" x 11") size and shall be bound in indexed
looseleaf binders of adequate size to contain the material.  Upon completion of these
portfolios, the Contractor shall turn over the same to the COR for approval and delivery to
the Government.

2. Manuals must be professionally prepared including printed spine and cover with full table
of contents and tabbed indexing. Full size sheets and diagrams shall be folded into special
pocket holders.

3. Manuals be submitted for Government review at no later than 80% construction
completion.

4. Instructions shall include the following information:
a. Include full instructions on lubrication, servicing and maintenance scheduling.
b. Include operating instructions including start up, emergency shut down and start-up,

seasonal servicing and start up, etc.
c. Include Government’s manuals for each item of equipment.
d. Include all equipment wiring diagrams.
e. Include full parts lists and exploded schematic diagrams.
f. Include backflow prevention device certification and yearly certification requirements

per local code.
g. Include full warranty information.
h. Include full names, addresses, phone numbers, suppliers, service companies,

contract numbers and other points of contact/information relative to the job.
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5. Where indicated in the Specifications, the Contractor shall provide the services of a factory
trained representative to instruct the Government's authorized personnel in the operation,
control and maintenance of equipment.

E. Record Drawings:
1. The Contractor shall keep a complete set of all Plumbing drawings in the job site office for

purposes of showing "As-Built" installation of Plumbing systems and equipment.
2. This set of drawings shall be used for no other purpose.  Where any material, equipment

or system components are installed different from that shown on the Drawings, such
differences shall be clearly and neatly shown on this set of drawings using ink, or indelible
pencil.  The change notations shall be kept up-to-date on a daily basis.  This set of
drawings shall be transmitted to the COR as directed, and after the COR has examined
the drawings, the set will be returned to the Contractor for further use.  At the completion of
the project, the set of drawings shall be turned over to the COR for approval and delivery
to the Government.

PART 2 - PRODUCTS - NOT USED.
PART 3 - EXECUTION
3.01 WORKMANSHIP

A. Workmanship shall be first-class in every respect.  Standard accepted practice in the various
trades shall be considered as minimum.  The COR reserves the right to reject any workmanship
not in accordance with the specifications, either before or after installation of equipment.

3.02 COORDINATION
A. The Contractor shall coordinate locations and arrangements of his equipment with other

Contractors and subcontractors working on the project.  Before starting work, the Contractor
shall examine the Architectural, Structural and Electrical drawings and specifications, as well as
shop and vendor drawings, for all divisions, to ascertain locations, levels, arrangements and
dimensions of other work and shall confer and cooperate with all other Contractors or
subcontractors to avoid all interferences.  He shall also provide Contractors for other trades with
information regarding locations, arrangements and dimensions of his equipment.

B. In cases of interferences between various items of equipment or between equipment and
building members, if simplified construction is made possible by the relocation of certain
equipment, changes in arrangements may be made only if authorized by the A/E.

C. Interferences between the work of different divisions which cannot be resolved by the parties
involved shall be submitted to the COR who shall decide upon final location and arrangement
without respect to which work was installed first.

3.03 JOB INSPECTION
A. Periodic job site observations will be made throughout the construction to review applications for

payment, observe methods and materials of construction, and review requirements of the Bid
Documents.

3.04 TRAINING
A. Contractor shall instruct the Government's personnel in the operation and maintenance

procedures of all equipment and systems.  Contractor shall confirm in writing prior to the final
inspection that Government has been instructed to his satisfaction in the operation of all
systems.  Coordinate with the Government.

3.05 COMMISSIONING
A. The implementation of this process requires participation and cooperation between the A/E, the

general contractor, appropriate sub-contractors, the commissioning authority and the
Contracting Officer.  At each phase of the construction process, the Contractor, A/E, the
commissioning authority and the Contracting Officer shall work together so that the
commissioning process is completed in a timely manner.
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B. See Section 01 9113 & 23 0800 for further requirements.
END OF SECTION
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SECTION 22 0519
METERS AND GAGES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Positive displacement meters.
B. Pressure gages and pressure gage taps.
C. Thermometers and thermometer wells.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of

Mechanical Engineers; 2013.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014.
D. AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance; American Water

Works Association; 2012.
E. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories

Inc.; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
PART 2  PRODUCTS
2.01 POSITIVE DISPLACEMENT METERS (LIQUID)

A. Domestic Cold Water (up to 2 inch size)
1. Manufacturers:

a. Neptune Technology Group; Model T-10:  www.neptunetg.com.
b. Badger Meter;   www.badgermeter.com.
c. Mueller Systems;   www.muellersystems.com.

2. Positive displacement nutating disc type suitable for potable water.
3. Conforms to AWWA C700 standard and ANSI/NSF 61 certified.
4. Maximum operating pressure:  150 psi.
5. Maximum operating temperature:  80F.
6. Accuracy: + or - 1.5%.
7. Register: Register in cubic feet, one CF per hand sweep, 1,000,000 CF register capacity,

magnetic drive, impact resistant.
a. Transmitter:  Electronic pulse output proportional to rate of flow.  Minimum of 10

pulses per U.S. gallon.
2.02 PRESSURE GAGES

A. Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi and kPa.

2.03 STEM TYPE THERMOMETERS
A. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;

lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
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positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Accuracy:  2 percent, per ASTM E77.
4. Calibration:  Degrees F.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install positive displacement meters with isolating valves on inlet and outlet to AWWA M6. 

Provide full line size valved bypass with globe valve for liquid service meters.
END OF SECTION
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SECTION 22 0553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe Markers.
D. Ceiling Tacks.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of

Mechanical Engineers; 2007.
PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.
1. Potable water.
2. Non-potable water.
3. Compressed air.
4. Propane gas.

B. Pumps:  Nameplates.
C. Valves:  Tags and ceiling tacks where located above lay-in ceiling.

2.02 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/2 inch.
3. Background Color:  Black.

2.03 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth

edges.
2.04 PIPE MARKERS

A. Comply with ASME A13.1.
B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
2.05 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.
B. Color code as follows:

1. Plumbing Valves:  Green.
PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Identify new and existing piping and equipment.
C. Install tags with corrosion resistant chain.
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D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

E. Identify valves in main and branch piping with tags.
F. Identify piping, concealed or exposed, with plastic tape pipe markers.  Identify service and flow

direction.  Install in clear view and align with axis of piping.  Locate identification not to exceed
20 feet (6 m) on straight runs including risers and drops, adjacent to each valve and Tee, at
each side of penetration of structure or enclosure, and at each obstruction.

G. Locate ceiling tacks to locate valves above lay-in panel ceilings.  Locate in corner of panel
closest to equipment.

END OF SECTION
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SECTION 22 0719
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2013.
D. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
E. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2013).
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2014.
G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;

Underwriters Laboratories Inc.; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable

workmanship and installation standards will be achieved.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.05 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REQUIREMENTS FOR PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER
A. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature:  850 degrees F.
3. Maximum moisture absorption:  0.2 percent by volume.

B. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
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D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
1. Compatible with insulation.

2.03 JACKETS
A. PVC Plastic.

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance

with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.
a. Compatible with insulation.

B. Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet.
1. Thickness:  0.032 inch sheet.
2. Finish:  Embossed.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.
D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.
H. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:
1. Application:  Piping 2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
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4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.

K. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 8 feet (2.5
meters) above finished floor):  Finish with PVC jacket and fitting covers.

3.03 SCHEDULES
A. Plumbing Systems:

1. Domestic Hot Water Supply:
a. Glass Fiber Insulation:

1) Pipe Size Range:  Less than 1 inch.
(a) Thickness:  1/2 inch.

2) Pipe Size Range:  1 to 1-1/2 inch.
(a) Thickness:  1/2 inch.

3) Pipe Size Range:  1-1/2 to 2 inch.
(a) Thickness:  1 inch.

4) Pipe Size Range:  Over 2 inch.
(a) Thickness:  1-1/2 inch.

2. Domestic Cold Water:
a. Glass Fiber Insulation:

1) Pipe Size Range:  All sizes.
2) Thickness:  1 inch.

END OF SECTION
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SECTION 22 1005
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Gas.
4. Flanges, unions, and couplings.
5. Pipe hangers and supports.
6. Valves.
7. Check.
8. Water pressure reducing valves.
9. Strainers.

1.02 REFERENCE STANDARDS
A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; The American Society of

Mechanical Engineers; 2011.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of

Mechanical Engineers; 2012 (ANSI B16.18).
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The

American Society of Mechanical Engineers; 2013.
D. ASME B31.1 - Power Piping; The American Society of Mechanical Engineers; 2014

(ANSI/ASME B31.1).
E. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2014

(ANSI/ASME B31.9).
F. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for Domestic

Water Distribution Systems; The American Society of Sanitary Engineering; 2009.
G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
H. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2015.
I. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service; 2013.
J. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
K. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.
L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2013.
M. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;

2014.
N. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and

Fittings; 2014.
O. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems; 2012.
P. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings; 2014.
Q. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside

Diameter-Controlled Polyethylene Pipe and Tubing; 2014.
R. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride)

(PVC) Pipe and Fittings; 1996 (Reapproved 2010).
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S. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2015.

T. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005
(ANSI/AWWA C651).

U. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2009.

V. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil
Pipe Institute; 2011

W. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc.; 2009.

X. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2011.

Y. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2011.

Z. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization
Society of the Valve and Fittings Industry, Inc.; 2013.

AA. NFPA 58 - Liquefied Petroleum Gas Code; National Fire Protection Association; 2014.
AB. NSF 61 - Drinking Water System Components - Health Effects; 2014.
AC. NSF 372 - Drinking Water System Components - Lead Content; 2011.

1.03 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Project Record Documents:  Record actual locations of underslab piping.

1.04 REGULATORY REQUIREMENTS
A. Perform Work in accordance with State of Minnesota plumbing code.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
B. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.02 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Cast Iron Pipe:  CISPI 301, hubless, listed to NSF.

1. Fittings:  Cast iron, CISPI, listed by NSF
2. Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies.

B. PVC Pipe:  ASTM D2665.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.03 SANITARY SEWER PIPING, ABOVE GRADE
A. Exposed waste and vent piping shall be cast iron.
B. Cast Iron Pipe:  ASTM A74, service weight.

1. Fittings:  Cast iron.
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2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.
C. PVC Pipe:  ASTM D2665.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.04 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:

a. Soldered; Lead free solder.
b. Mechanical Press Sealed Fittings:  Double press type, NSF 61 and NSF 372

approved or certified, utilizing EPDM, non-toxic synthetic rubber sealing elements.
2.05 PROPANE GAS PIPING, BURIED BEYOND 5 FEET OF BUILDING

A. Polyethylene Pipe:  ASTM D2513, SDR 11.
1. Fittings:  ASTM D2683 or ASTM D2513 socket type.
2. Joints:  Fusion welded.

2.06 PROPANE GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Polyethylene Pipe:  ASTM D2513, SDR 11.

1. Fittings:  ASTM D2683 or ASTM D2513 socket type.
2. Joints:  Fusion welded.

2.07 PROPANE GAS PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M Schedule 40 black.

1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints:  NFPA 58, threaded or welded to ASME B31.1.

2.08 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous pipe:  Class 150 malleable iron threaded unions.
2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed

neoprene gaskets.
2. Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.09 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
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C. Plumbing Piping - Water:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
2.10 BALL VALVES

A. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece
body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof
stem, lever handle with balancing stops, solder ends with union.

2.11 PLUG VALVES
A. Construction 2-1/2 Inches and Larger:  MSS SP-78, 175 psi CWP, cast iron body and plug,

pressure lubricated, teflon or Buna N packing, flanged or grooved ends.  Provide lever operator
with set screw.

2.12 SWING CHECK VALVES
A. Up to 2 Inches:

1. MSS SP-80, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder
ends.

B. Over 2 Inches:
1. MSS SP-71, Class 125, iron body, bronze swing disc, renewable disc seal and seat,

flanged or grooved ends.
2.13 SPRING LOADED CHECK VALVES

A. Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer style
ends.

2.14 WATER PRESSURE REDUCING VALVES
A. Up to 2 Inches:

1. ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric
reinforced diaphragm, strainer, threaded single union ends.

2.15 STRAINERS
A. Size 2 inch and Under:

1. Threaded brass body for 175 psi CWP, Y pattern with 1/32 inch stainless steel perforated
screen.

2. Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 inch stainless steel
perforated screen.

B. Size 1-1/2 inch to 4 inch:
1. Class 125, flanged iron body, Y pattern with 1/16 inch stainless steel perforated screen.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
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C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
G. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
H. Provide access where valves and fittings are not exposed.
I. Establish elevations of buried piping outside the building.  Refer to Civil Utility Plan.
J. Where pipe support members are welded to structural building framing, scrape, brush clean,

and apply one coat of zinc rich primer to welding.
K. Install valves with stems upright or horizontal, not inverted.
L. Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood.
M. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D 2855 and MN Code.
N. CSST tubing: installer must be certified in installation.

3.03 APPLICATION
A. Use grooved mechanical couplings and fasteners only in accessible locations.
B. Install unions downstream of valves and at equipment or apparatus connections.
C. Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

3.04 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and

slope to drain at minimum of 1/4 inch per foot slope, or as indicated on the plans.
B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.05 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A. Prior to starting work, verify system is complete, flushed and clean.
B. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda

ash) or acid (hydrochloric).
C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to

obtain 50 to 80 mg/L residual.
D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15

percent of outlets.
E. Maintain disinfectant in system for 24 hours.
F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water

entry, and analyze in accordance with AWWA C651.
END OF SECTION
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SECTION 22 1006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floor drains.
B. Cleanouts.
C. Hose bibbs.
D. Hydrants.
E. Fire hose hydrant.
F. Backflow preventers.
G. Water hammer arrestors.
H. Interceptors.
I. Thermostatic mixing valves.

1.02 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers;

2001 (R2007).
B. ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary Engineering;

2004 (ANSI/ASSE 1011).
C. ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining Type;

American Society of Sanitary Engineering; 2011 (ANSI/ASSE 1019).
D. NSF 61 - Drinking Water System Components - Health Effects; 2012.
E. NSF 372 - Drinking Water System Components - Lead Content; 2011.
F. PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute; 2010.

1.03 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.
C. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Accept specialties on site in original factory packaging.  Inspect for damage.

1.05 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Supply for Government's use in maintenance of project:

1. Two loose keys for outside wall hydrants.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 DRAINS
A. Manufacturers:

1. Josam Company:  www.josam.com.
2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com.
3. Zurn Industries, Inc:  www.zurn.com.

B. Floor Drain (FD-1):

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
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1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable
nickel-bronze strainer.

C. Floor Drain (FD-2):
1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double

drainage flange, weep holes, reversible clamping collar, and round, adjustable round nickel
bronze strainer with 4 inch bronze funnel.

D. Floor Drain (FD-3):
1. ASME A112.6.3; lacquered cast iron body with bottom outlet, seapage pan and adjustable

extension frame with 12 inch heavy duty grate.
2.03 CLEANOUTS

A. Cleanouts at Interior Finished Floor Areas:
1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top

assembly, and round gasketed scored cover in service areas and round gasketed
depressed cover to accept floor finish in finished floor areas.

B. Cleanouts at Interior Finished Wall Areas:
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and

round stainless steel access cover secured with machine screw.
C. Cleanouts at Interior Unfinished Accessible Areas:  Caulked or threaded type.  Provide bolted

stack cleanouts on vertical rainwater leaders.
2.04 HOSE BIBBS

A. Interior Hose Bibbs:
1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread

spout, chrome plated where exposed with handwheel, integral vacuum breaker in
conformance with ASSE 1011.

2.05 WALL HYDRANTS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com.
2. Watts
3. Woodford
4. Zurn Industries, Inc:  www.zurn.com.

B. Wall Hydrants:
1. ASSE 1019; freeze resistant, self-draining type with polished bronze wall plate hose thread

spout, lockshield and removable key, and integral vacuum breaker.
a. Woodford Model 67.

2.06 FIRE HOSE HYDRANT
A. Cast brass with non-rising stem, solid wedge disc, tapered seats, red painted handwheel, brass

cap and chain.  1.5 inch female NPT inlet.  1.5 inch NST (NH) outlet.
B. Dixon Valve WDGV150F or equivalent.

2.07 BACKFLOW PREVENTERS
A. Manufacturers:

1. Conbraco Industries:  www.apollovalves.com.
2. Watts Regulator Company:  www.wattsregulator.com.
3. Zurn Industries, Inc:  www.zurn.com.

B. Reduced Pressure Backflow Preventers:
1. ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two

independently operating, spring loaded check valves; diaphragm type differential pressure
relief valve located between check valves; third check valve that opens under back

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
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pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate
valves, strainer, and four test cocks.

2.08 WATER HAMMER ARRESTORS
A. Manufacturers:

1. Sioux Chief; Model "Hydra-rester".
B. Water Hammer Arrestors:

1. Copper construction, piston type sized in accordance with PDI-WH 201, precharged
suitable for operation in temperature range 34 to 250 degrees F and maximum 150 psi
working pressure.

2.09 SUMPS AND INTERCEPTORS
A. Oil Interceptors:

1. Construction:
a. Material:  Epoxy coated fabricated steel.
b. Rough-in:  Fully recessed flush with floor (deep rough-in).
c. Cover:  3/8 inch solid steel, gas tight, 24 inch diameter .
d. Interceptors to meet or exceed 2015 Minnesota Plumbing Code.

2.10 MIXING VALVES
A. Thermostatic Mixing Valves (for EWS):

1. Manufacturers:
a. Lawler.
b. Leonard Valve Company; Model TM-600-LF:  www.leonardvalve.com.
c. Speakman
d. Powers

2. Valve:  ASSE 1071 certified, ANSI Z358.1 compliant, bronze finish, adjustable tempearture
setting, adjustable high temperature setting.

3. Accessories:
a. Check valve on inlets.
b. Ball valve shut-off valve on outlet.
c. Stem thermometer on outlet.
d. Wall mounting stainless steel cabinet.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Install floor cleanouts at elevation to accommodate finished floor.
D. Install approved portable water protection devices on plumbing lines where contamination of

domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

E. Pipe relief from backflow preventer to nearest drain.
F. Install water hammer arrestors complete with accessible isolation valve on hot and cold water

supply piping to lavatories sinks  .
3.02 APPLICATION

A. Provide extended rim floor drains (KITCHEN FLOOR DRAIN) for all floor drains in kitchen that
are not floor sinks.

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372


Detroit Lakes WMD Maintenance Building
LHB 150523 22 1006 - 4

PLUMBING PIPING SPECIALTIES

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372


Detroit Lakes WMD Maintenance Building
LHB 150523 22 1500 - 1

GENERAL-SERVICE COMPRESSED-AIR
SYSTEMS

SECTION 22 1500
GENERAL-SERVICE COMPRESSED-AIR SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe and Pipe Fittings.
1.02 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; The American Society of
Mechanical Engineers; 2011.

B. ASME B31.1 - Power Piping; The American Society of Mechanical Engineers; 2014
(ANSI/ASME B31.1).

C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

D. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2013.

E. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2010.

1.03 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Product Data:  Provide manufacturers catalog literature with capacity, weight, and electrical

characteristics and connection requirements.
PART 2  PRODUCTS
2.01 PIPE AND PIPE FITTINGS

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 black.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints:  Threaded or welded to ASME B31.1.

2.02 VALVES
A. Ball Valves:

1. MSS SP-110, Class 150, 400 psi CWP, bronze, two piece body, chrome plated brass ball,
regular port, teflon seats and stuffing box ring, blow-out proof stem, lever handle with
balancing stops, solder ends with union.

B. Air Outlets:
1. Filter/Regulator.
2. Quick Connector:  3/8 inch brass, snap on connector with self closing valve, Style A.

2.03 UNIONS AND COUPLINGS
A. Unions:

1. Ferrous Pipe:  150 psi malleable iron threaded unions.
2.04 HOSE REELS

A. Wall mounted, spring retractable hose reel with 50 feet of 3/8 inch hose.
B. Reelcraft 5650 OLP or equivalent.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install equipment in accordance with manufacturer's instructions.
B. Install compressor unit on vibration pads.  Level and bolt in place.
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GENERAL-SERVICE COMPRESSED-AIR
SYSTEMS

3.02 FIELD QUALITY CONTROL
A. Compressed Air Piping Leak Test:  Prior to initial operation, clean and test compressed air

piping in accordance with ASME B31.1.
B. Repair or replace compressed air piping as required to eliminate leaks, and retest to

demonstrate compliance.
C. Cap and seal ends of piping when not connected to mechanical equipment.

END OF SECTION
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SECTION 22 3000
PLUMBING EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water heaters.
1.02 REFERENCE STANDARDS

A. UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water Heaters;
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. Provide electrical characteristics and connection requirements.
B. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,

replacement part numbers and availability, and service depot location and telephone number.
C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in

Government's name and registered with manufacturer.
PART 2  PRODUCTS
2.01 COMMERCIAL ELECTRIC WATER HEATERS

A. Type:  Factory-assembled and wired, electric, vertical storage.
B. Performance:
C. Electrical Characteristics:
D. Tank:  Glass lined welded steel; 4 inch diameter inspection port, thermally insulated with

minimum 2 inches glass fiber encased in corrosion-resistant steel jacket; baked-on enamel
finish.

E. Controls:  Automatic immersion water thermostat; externally adjustable temperature range from
60 to 180 degrees F, flanged or screw-in nichrome elements, high temperature limit thermostat.

F. Accessories:  Provide:
1. Drain Valve.
2. Anode: Magnesium.
3. Temperature and Pressure Relief Valve: ASME labelled.

G. Heating Elements:  Flange-mounted immersion elements; individual elements sheathed with
Incoloy corrosion-resistant metal alloy, rated less than 75 Watts per square inch.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.
END OF SECTION
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PLUMBING FIXTURES

SECTION 22 4000
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water closets.
B. Urinals.
C. Lavatories.
D. Service sinks.
E. Electric water coolers.
F. Emergency showers.

1.02 REFERENCE STANDARDS
A. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment;

2009.
B. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The American

Society of Mechanical Engineers; 1997 (Reaffirmed 2002).
C. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers;

2012.
D. ASME A112.19.2 - Ceramic Plumbing Fixtures; The American Society of Mechanical Engineers;

2013.
E. NSF 61 - Drinking Water System Components - Health Effects; 2012.
F. NSF 372 - Drinking Water System Components - Lead Content; 2011.

1.03 SUBMITTALS
A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
PART 2  PRODUCTS
2.01 GENERAL

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 HIGH EFFICIENCY FLUSH VALVE WATER CLOSETS
A. Floor set: WC - Elongated Siphon Jet (1.28 gpf)

1. Manufacturers:
a. American Standard Inc; Model Colorado Right Height:  www.americanstandard.com.
b. Eljer:  www.eljer.com.
c. Kohler Company:  www.kohlerco.com.
d. Zurn: www.zurn.com

2. ASME A112.19.2M; ADA height, floor mounted, siphon jet vitreous china closet bowl, with
elongated rim, 1-1/2 inch top spud, china bolt caps.

3. Seat:
a. Solid white plastic, open front, extended back,  brass bolts, without cover.

4. Flush Valve:
a. ASME A112.18.1; exposed chrome plated, diaphragm type with oscillating handle,

escutcheon, seat bumper, integral screwdriver stop and vacuum breaker; maximum
1.28 gallon flush volume.

b. Manufacturers:
1) American Standard Inc.: www.americanstandard .com
2) Sloan Valve Company:  www.sloanvalve.com.
3) Zurn Industries, Inc:  www.zurn.com.
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2.03 WALL HUNG URINALS
A. Wall Hung Urinal Manufacturers:

1. American Standard Inc; WASHBROOK FloWise 0.125 Sensor Urinal System: 
www.americanstandard.com.

2. Eljer; www.eljer.com.
3. Kohler Company:  www.kohler.com.
4. Zurn Industries, Inc; EcoVantage Z5798 High-Efficiency Urinal System:  www.zurn.com.

B. Urinals:  Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.
1. Flush Volume: 0.125 gallon, maximum.
2. Flush Style:  Washout.
3. Flush Valve:  Exposed (top spud).
4. Flush Operation:  Sensor operated.
5. Trap:  Integral.
6. Removable stainless steel strainer.
7. Supply Size:  3/4 inch.
8. Outlet Size:  2 inches.
9. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops

and accessories.
a. Sensor-Operated Type:  Solenoid operator, battery powered, infrared sensor and

over-ride push button.
2.04 LAVATORIES

A. Vitreous China Wall Hung Basin: LV
1. ASME A112.19.2; vitreous china wall hung lavatory 20 x 18 inch minimum, with 4 inch 

high back, rectangular basin with splash lip, front overflow, and soap depression.
2. Sensor Operated Faucet: Cast brass, chrome plated, deck mounted with sensor located

on neck of spout.
a. Spout Style: Standard.
b. Power Supply: Battery, easily replaceable, alkaline or lithium, minimum 200,000

cycles.
1) Low battery indicator warning light at 30 days remaining life and continuous light

a 2 weeks.
c. Mixing Valve: ASSE 1070.
d. Water Supply: 3/8 inch compression connections.
e. Aerator: Vandal resistant, 0.5 GPM, laminar flow device.
f. Automatic Shut-off: 30 seconds.
g. Sensor range: Automatically adjusts.
h. Finish: Polished chrome.
i. Accessory: 4 inch deck plate.
j. Sensor Operated Faucet Manufacturers:

1) American Standard Inc:  www.americanstandard.com.
2) Delta Faucet Company:  www.deltafaucet.com.
3) Sloan Valve Company:  www.sloanvalve.com.
4) Zurn Industries, Inc:  www.zurn.com.

3. Accessories:
a. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon.
b. Offset waste with perforated open strainer.
c. Screwdriver stops.
d. Flexible supplies.
e. Carrier:

1) ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and
wall attachment, threaded studs for fixture hanger, bearing plate and studs.

f. Under Sink Protective Enclosures:
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1) ADA compliant under sink protection fully enclosing all piping traps and valves
under sink.
(a) Manufacturer: Truebro "LAV SHIELD" model 2018.

2.05 ELECTRIC WATER COOLERS
A. Electric Water Cooler Manufacturers:

1. Elkay Manufacturing Company:  www.elkay.com.
2. Haws Corporation:  www.hawsco.com.
3. Oasis, a Lynn Tilton Company:  www.oasiscoolers.com

B. High Efficiency Dual Height Fountain with Bottle Filler:
1. Water Cooler:  Electric, mechanically refrigerated; surface  mounted; stainless steel top,

vinyl on steel body, elevated anti-squirt bubblers with stream guard, automatic stream
regulator, push buttons, bottle filler, mounting bracket; integral air cooled condenser .
a. Capacity:  8 gpm of 50 degree F water with inlet at 80 degree F and room

temperature of 90 degree F, when tested in accordance with ASHRAE Std 18.
2.06 SERVICE SINKS

A. Service Sink:  SS
1. 21 x 24 x 14 bowl, 16 ga stainless steel with 8 inch high backsplash and 19 inch high

tubular legs.  Stainless steel strainer with stopper.
2. Trim:

a. ASME A112.18.1 exposed wall type supply with cross handles, spout wall brace,
vacuum breaker, hose end spout, strainers, eccentric adjustable inlets, integral
screwdriver stops with covering caps and adjustable threaded wall flanges.

b. Trim Manufacturers:
1) Chicago Faucet Inc:  www.chicagofaucet.com.
2) Delta Faucet Company:  www.deltafaucet.com.

B. Mop Basin:  MB
1. 24 x 24 x 10 inch high white molded stone, floor mounted, with one inch wide shoulders,

vinyl bumper guard, stainless steel strainer.
a. Mustee 63M.311 or equivalent.

2. Trim:
a. ASME A112.18.1 exposed wall type supply with cross handles, spout wall brace,

vacuum breaker, hose end spout, strainers, eccentric adjustable inlets, integral
screwdriver stops with covering caps and adjustable threaded wall flanges.

b. Trim Manufacturers:
1) Chicago Faucet Inc:  www.chicagofaucet.com.
2) Delta Faucet Company:  www.deltafaucet.com.

2.07 EMERGENCY EYE WASH & SHOWER (EWS)
A. Emergency Shower:  ANSI Z358.1; free standing, self- cleaning, non-clogging 2 inch diameter

stainless steel deluge shower head with elbow, one inch full flow valve with pull chain and 8 inch
diameter ring, one inch interconnecting fittings.

B. ANSI Z358.1; free standing, self-cleaning, non-clogging eye and face wash with quick opening,
full-flow valves, stainless steel eye and face wash receptor, twin eye/face wash heads ,  copper
alloy control valve and fittings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.

3.02 PREPARATION
A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture

rough-in schedule for particular fixtures.
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3.03 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and

escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.
E. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 9005, color to

match fixture.
F. Solidly attach water closets to floor with lag screws.   Lead flashing is not intended hold fixture in

place.
3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 ADJUSTING
A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or

overflow.
3.06 CLEANING

A. Clean plumbing fixtures and equipment.
END OF SECTION
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SECTION 23 0501
HVAC GENERAL PROVISIONS

PART 1 GENERAL
1.01 CONDITIONS OF THE CONTRACT

A. The Conditions of the Construction Contract and applicable provisions of Division l - General
Requirements, as well as these General Provisions, shall apply to all Sections of Division 23.

1.02 SCOPE
A. The work to be done under this Division of the Specifications shall  include the furnishing of all

labor, materials, equipment and services necessary for the proper completion of all of the HVAC
work as shown on the drawings and herein specified.

B. In general, this shall include the furnishing and installing of all heating, refrigeration, ventilation,
and temperature control systems, complete with auxiliaries, as may be required to make a
complete and properly operating installation.

C. Only such items as are hereinafter specified or indicated on the drawings to be furnished by
others, shall be considered to be furnished by others.  All other items are to be considered as a
part of this Contract, and shall be so bid.

D. The omission of specific reference to any parts necessary to, or reasonably incidental to, a
complete installation shall not be construed as releasing the Contractor from furnishing and
installing same.

E. Applicable provisions of the following sections shall apply to all sections for HVAC Work.
F. MN B3 Statement:  This building is designated a "No Smoking" building.  The ventilation system

design assumes no smoking will be allowed in the building.
1.03 RELATED WORK

A. This project includes commissioning of HVAC systems.  Refer to Sections 01 9113 & 23 0800
for each division 23 section's responsibilities.

1.04 DEFINITIONS
A. Provide:  Under this Contract, Contractor shall furnish and install item or items specified. 

Contractor shall perform all labor and furnish all materials and equipment necessary so that
specified item or system will be complete and operational in every respect.

B. Furnish:  Under this Contract, Contractor shall deliver to the site item(s) specified, as well as
additional specialized materials and/or accessories necessary for the use and operation of item
or items specified.

C. Install:  Under this Contract, Contractor shall set in position, connect (including sub-assemblies
furnished), and adjust for use.  Contractor shall furnish miscellaneous specialty items such as
hangers, valves, unions, piping, sheet metal, etc., as obviously necessary for a complete and
operating installation.

1.05 DRAWINGS
A. In general, the drawings of the HVAC Systems and Equipment are to scale, however, to

determine exact locations of walls and partitions, the Contractor shall consult the Architectural
and/or Structural Drawings.  Drawings shall not take precedence over field measurements. 
Plans of piping and ductwork, although shown on scale drawings, are diagrammatic only.  They
are intended to indicate the size and/or capacity where stipulated, approximate location and/or
direction, and approximate general arrangement of one phase of work to another, but not the
exact detail or exact arrangement of construction.

B. If it is found before installation of any or all construction phases, that a more convenient,
suitable or workable arrangement of any or all phases of the project would result by varying or
altering the arrangement indicated on the drawings, the COR may require any or all Contractors
to change the location or arrangement of their work without additional cost to the Government. 
Such rearrangement shall be in accordance with directions from the COR.
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C. Where discrepancies are discovered after certain portions or phases of any Contract have been
installed, the COR reserves the right to have any or all Contractors make minor changes in
pipe, duct, fixture or equipment locations or arrangements to avoid conflict with other work at no
additional cost to the Government.

D. Because the drawings are to a relatively small scale to show as large a portion as is practical,
the fact that only certain features of the system are indicated does not mean that other similar or
different features or details will not be required.  Contractor shall furnish all incidental labor,
materials, or equipment for the systems under his control, so that each system is a complete
and operating one unless otherwise specifically stipulated in the detailed body of the
Specifications.

E. The Contractor shall be responsible for determining all field measurements before commencing
construction, giving due consideration to building design and other equipment to be installed. 
HVAC equipment not dimensioned on the drawings shall be field located, giving due
consideration to the work of other trades.  The Contractor shall verify all dimensions before
proceeding with the work.

F. Dimensions shall not be scaled from the drawings.  If the Contractor discovers any discrepancy
between actual measurements and those shown on the drawings which prevents good practice,
good arrangement, or which is contrary to the intent of the drawings and specifications, he shall
notify the COR before proceeding with the work.

1.06 SITE INSPECTION
A. Before submitting a proposal for the work contemplated in these specifications and

accompanying drawings, each bidder shall examine the site and familiarize themselves with all
the existing conditions and limitations, including the extent of demolition, cutting and patching to
be done by the Contractor for HVAC Work.  No extras will be allowed because of the
Contractor's misunderstanding as to the amount of work involved, or his lack of knowledge of
any condition in connection with the work.

1.07 CODES AND STANDARDS
A. The entire project shall comply with any and all OSHA, Federal, State and local codes,

including, but not limited to State Building Code, National Electrical Code, NFPA 90A
(Ventilation Systems), and the State/International Energy Code (insulation).

B. Code requirements shall supersede details shown on the drawings or described in these
specifications.  Size of all pipe must conform to the requirements of all Codes except where
larger sizes are shown on the drawings.

1.08 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
A. Approval to submit substitutions prior to submission of Bids is not required.  Unless otherwise

specifically provided in this Contract, reference to any equipment, material, article, or patented
process by trade name, make or catalog number, shall be regarded as establishing a standard
of quality, performance, style, and configuration and shall not be construed as limiting
competition.  The Contractor may, at his option, substitute any equipment, material, article, or
process, which in the judgment of the COR (at the time of submittal for approval), is equal to
that named.  There will not be a listing of approved substitutions prior to the bid.

1.09 EQUIPMENT
A. All equipment shall be new and in first-class condition.  Equipment shall not be used for

purposes other than intended by the manufacturer.
B. Manufacturer's nameplate, name or trademark shall be permanently affixed to all equipment

and material furnished under this Specification.  Nameplate of Subcontractor or distributor will
not be acceptable.  Nameplate shall be masked prior to any painting.  Remove masking after
completion.

C. Equipment specified and furnished shall be of a type and manufacturer that has a local
representative and a local replacement and service outlet to give complete coverage on parts
and service at all times.
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1.10 WARRANTY
A. The Contractor shall be held responsible for any and all defects in equipment and workmanship

which appear for one (1) full year after the date of Substantial Completion.  All such defects
must be repaired or defective equipment promptly replaced by the Contractor at no expense to
the Government.

1.11 INSPECTIONS AND FEES
A. The Contractor shall obtain all permits and licenses required in connection with the work under

Division 23.  Cost for such shall be paid by the Contractor.
1.12 SUBMITTALS

A. Cost Breakdown:
1. Before submittal of the first Request for Payment, the Contractor shall submit to the COR,

an itemized cost breakdown, including separation of labor and material, for work under
Division 23.  The breakdown shall be divided in such detail as requested to aid in approval
of Payment Requests based on work completed.  Breakdown shall include, but not be
limited to:
a. Special HVAC Conditions (Bonds, Mobilization, etc.)
b. Insulation
c. Heating
d. Refrigeration
e. Ventilation
f. Temperature Control

B. Shop Drawings:
1. Shop drawings shall be submitted for all major equipment under each Section of this

Specification.
2. Shop drawings must first be checked by the Contractor for capacities and space

conformance, and so stamped prior to submittal to the COR.
C. Test and Balance Reports:

1. Tabulated data shall be submitted to the COR, certifying that all applicable tests have been
made, and that heating and ventilating systems have been balanced as specified.

D. Operating and Maintenance Manuals:
1. The Contractor shall prepare one electronic version and  two (2) hard cover, looseleaf

portfolios of all HVAC equipment furnished by him on the project.  These portfolios shall
include manufacturer's shop drawings, parts' lists, and operating and maintenance
instructions of such equipment.  Information shall be submitted neatly folded to
approximately 212 mm x 275 mm (8-1/2" x 11") size and shall be bound in indexed
looseleaf binders of adequate size to contain the material.  Upon completion of these
portfolios, the Contractor shall turn over the same to the COR for approval and delivery to
the Government.

2. Manuals must be professionally prepared including printed spine and cover with full table
of contents and tabbed indexing. Full size sheets and diagrams shall be folded into special
pocket holders.  Manuals shall meet the requirements outlined in ASHRAE 2003
Applications Handbook, Chapter 38.

3. Manuals be submitted for Government review at no later than 80% construction
completion.

4. Instructions shall include the following information:
a. Include full instructions on lubrication, servicing and maintenance scheduling.
b. Include operating instructions including start up, emergency shut down and start-up,

seasonal servicing and start up, etc.
c. Include Government’s manuals for each item of equipment.
d. Include final certified TAB report.
e. Include all equipment wiring diagrams.
f. Include all HVAC control diagrams.
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g. Include all HVAC systems diagrams and operational diagrams.
h. Include full parts lists and exploded schematic diagrams.
i. Include full warranty information.
j. Include full names, addresses, phone numbers, suppliers, service companies,

contract numbers and other points of contact/information relative to the job.
k. All control termination points must be permanently labeled and labeling documented

at the panel and in the O&M manual.
5. Where indicated in the Specifications, the Contractor shall provide the services of a factory

trained representative to instruct the Government's authorized personnel in the operation,
control and maintenance of equipment.

E. Record Drawings:
1. The Contractor shall keep a complete set of all HVAC drawings in the job site office for 

purposes of showing "As-Built" installation of HVAC systems and equipment.
2. This set of drawings shall be used for no other purpose.  Where any material, equipment 

or system components are installed different from that shown on the Drawings, such 
differences shall be clearly and neatly shown on this set of drawings using ink, or indelible 
pencil.  The change notations shall be kept up-to-date on a daily basis.  This set of 
drawings shall be transmitted to the COR as directed, and after the COR has examined 
the drawings, the set will be returned to the Contractor for further use.  At the completion 
of the project, the set of drawings shall be turned over to the COR for approval and 
delivery to the Government. 

1.13 TEMPORARY UTILITIES
A. Contractor shall refer to Division 1 for temporary water, sewer and heating requirements during

construction.
1.14 HAZARDOUS MATERIALS - ASBESTOS

A. Where the Contractor connects to existing piping suspected to be covered with asbestos
containing materials, the Government will be responsible for removal of the existing pipe
covering at the point of connection.  The Contractor shall be responsible for re-insulating said
portion of the existing pipe.

PART 2 - PRODUCTS - NOT USED.
PART 3 - EXECUTION
3.01 WORKMANSHIP

A. Workmanship shall be first-class in every respect.  Standard accepted practice in the various
trades shall be considered as minimum.  The COR reserves the right to reject any workmanship
not in accordance with the specifications, either before or after installation of equipment.

3.02 COORDINATION
A. The Contractor shall coordinate locations and arrangements of his equipment with other 

Contractors and subcontractors working on the project.  Before starting work, the Contractor 
shall examine the Architectural, Structural and Electrical drawings and specifications, as well as 
shop and vendor drawings, for all divisions, to ascertain locations, levels, arrangements and 
dimensions of other work and shall confer and cooperate with all other Contractors or 
subcontractors to avoid all interferences.  He shall also provide Contractors for other trades with 
information regarding locations, arrangements and dimensions of his equipment.

B. In cases of interferences between various items of equipment or between equipment and 
building members, if simplified construction is made possible by the relocation of certain 
equipment, changes in arrangements may be made only if authorized by the COR.

C. Interferences between the work of different divisions which cannot be resolved by the parties 
involved shall be submitted to the COR who shall decide upon final location and arrangement 
without respect to which work was installed first. 
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3.03 JOB INSPECTION
A. Periodic job site observations will be made throughout the construction to review applications for

payment, observe methods and materials of construction, and review requirements of the Bid
Documents.

3.04 TRAINING
A. Contractor shall instruct the Government's personnel in the operation and maintenance

procedures of all equipment and systems.  Contractor shall confirm in writing prior to the final
inspection that Government has been instructed to his satisfaction in the operation of all
systems.  Coordinate with the Government.

B. Complete on-site training shall be included for all HVAC equipment and systems.  Training shall
be complete with all materials included in the contract. Training shall be provided by
factory-trained instructors, or factory-certified equipment suppliers.  Provide a minimum of eight
(8) hours of general on-site training.

C. The new DDC system shall require additional on-site training on a facility-by-facility basis,
including a minimum of 8 hours of on-site training per facility (in addition to the general training
noted above).

3.05 COMMISSIONING
A. The implementation of this process requires participation and cooperation between the A/E, the

general contractor, appropriate sub-contractors, the commissioning authority and the
Contracting Officer.  At each phase of the construction process, the Contractor, A/E, the
commissioning authority and the Contracting Officer shall work together so that the
commissioning process is completed in a timely manner.

END OF SECTION
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SECTION 23 0513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single phase electric motors.
B. Three phase electric motors.

1.02 REFERENCE STANDARDS
A. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2014.
B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.03 SUBMITTALS
A. See Section 01 3000 - Submittals.
B. Product Data:  Provide wiring diagrams with electrical characteristics and connection

requirements.
C. Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and

lubrication instructions.
1.04 QUALITY ASSURANCE

A. Conform to NFPA 70.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering.  For extended outdoor storage, remove motors from equipment
and store separately.

1.06 WARRANTY
A. Provide five year manufacturer warranty for motors larger than 20 horsepower.

PART 2  PRODUCTS
2.01 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Electrical Service:
1. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz.
2. Motors Larger than 1/2 Horsepower:  208 volts, three phase, 60 Hz.  Premium efficiency.

B. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 40 degrees C environment.
3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,

service factor, and motor enclosure type.
C. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,

locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

D. Wiring Terminations:
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials

indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded

conduit connection in end frame.
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2.02 APPLICATIONS
A. Single phase motors for shaft mounted fans, oil burners, and centrifugal pumps:  Split phase

type.
B. Single phase motors for shaft mounted fans or blowers:  Permanent split capacitor type.
C. Motors located in exterior locations, air cooled condensers, and explosion proof environments: 

Totally enclosed type.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position.
C. Check line voltage and phase and ensure agreement with nameplate.

END OF SECTION
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SECTION 23 0519
METERS AND GAGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gages and pressure gage taps.
B. Thermometers and thermometer wells.
C. Static pressure gages.
D. Filter gages.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of

Mechanical Engineers; 2013.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2007.
D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories

Inc.; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
1.04 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS
2.01 PRESSURE GAGES

A. Manufacturers:
1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Moeller Instrument Co., Inc:  www.moellerinstrument.com.
3. Omega Engineering, Inc:  www.omega.com.
4. Weiss Instruments; Model 4CTS-1.

B. Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Cast aluminum with phosphor bronze bourdon tube.
2. Mid-Scale Accuracy:  One percent.
3. Scale:  Psi.

2.02 PRESSURE GAGE TAPPINGS
A. Gage Cock:  Tee or lever handle, 303 stainless for maximum 200 psi, as manufactured by

Weiss Instruments Model TC-14735-6.
B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi, as manufactured by Weiss

Instruments Model 25NVBR.
C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.
D. Syphon:  Steel, Schedule 40, 1/4 inch angle or straight pattern.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Omega Engineering, Inc:  www.omega.com.
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3. Weiss Instruments Model DVU35.
4. Weksler Glass Thermometer Corp:  www.wekslerglass.com.

B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear glass.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E 77.
5. Calibration:  Degrees F.

2.04 DIAL THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Omega Engineering, Inc:  www.omega.com.
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com.
4. Weiss Instruments Model 5VBM4.

B. Thermometer:  ASTM E1, stainless steel case, adjustable angle with front recalibration,
bimetallic helix actuated with silicone fluid damping, white with black markings and black pointer
hermetically sealed lens, stainless steel stem.
1. Size:  4 inch diameter dial.
2. Lens:  Clear glass.
3. Accuracy:  1 percent.
4. Calibration:  Degrees F.

2.05 THERMOWELLS
A. Stainless Steel with 2-1/2 inches lagging extension.  Insertion depth if well equal 1/2 the pipe

diameter up to a maximum of 6 inches long.
2.06 STATIC PRESSURE GAGES

A. 3-1/2 inch diameter dial in metal case, diaphragm actuated, black figures on white background,
front recalibration adjustment, 2 percent of full scale accuracy.

B. Accessories:  Static pressure tips with compression fittings for bulkhead mounting, 1/4 inch
diameter tubing.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install positive displacement meters with isolating valves on inlet and outlet to AWWA M6. 

Provide full line size valved bypass with globe valve for liquid service meters.
C. Provide one pressure gage per pump, installing taps before strainers and on suction and

discharge of pump.  Pipe to gage.
D. Install pressure gages with pulsation dampers.  Provide needle valve to isolate each gage.  

Extend nipples and siphons to allow clearance from insulation.
E. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller

than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.

F. Install gages and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

G. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.
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H. Locate test plugs adjacent to control device sockets.
END OF SECTION
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SECTION 23 0553
IDENTIFICATION FOR HVAC SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe Markers.
D. Ceiling Tacks.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of

Mechanical Engineers; 2007.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Air Handling Units:  Nameplates.
B. Air Terminal Units:  Nameplates and ceiling tacks.
C. Automatic Controls:  Tags. Key to control schematic.
D. Control Panels:  Nameplates.
E. Ductwork:  Plastic Tape Markers.
F. Piping:  Plastic Tape Markers.
G. Pumps:  Nameplates.
H. Small-sized Equipment:  Tags.
I. Tanks:  Nameplates.
J. Valves:  Tags and ceiling tacks where located above lay-in ceiling.

2.02 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/2 inch.
3. Background Color:  Black.

2.03 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth

edges.
B. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PLASTIC TAPE MARKERS
A. Color:  Conform to ASME A13.1.
B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
1. Call out service and flow direction.

2.05 CEILING TACKS
A. Description:  Steel with 3/4 inch diameter color coded head.
B. Color code as follows:
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1. HVAC Equipment:  Yellow.
2. Fire Dampers and Smoke Dampers:  Red.
3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Provide identification for new and existing HVAC system piping, valves, ductwork, and
equipment.

B. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

C. Install tags with corrosion resistant chain.
D. Install plastic tape markers in accordance with manufacturer's instructions.
E. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices

with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags.
F. Identify thermostats relating to terminal boxes or valves with nameplates.
G. Identify valves in main and branch piping with tags.
H. Tag automatic controls, instruments, and relays.  Key to control schematic.
I. Identify piping and ducts, concealed or exposed, with plastic tape markers.  Use tags on piping

3/4 inch diameter and smaller.  Identify service & flow direction.  Install in clear view and align
with axis of piping.  Locate identification not to exceed 20 feet on straight runs, at each side of
penetration of structure or enclosure, and at each obstruction.

J. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of
panel closest to equipment.

END OF SECTION
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SECTION 23 0593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of  hydronic systems.
C. Measurement of final operating condition of HVAC systems.
D. Commissioning activities.

1.02 REFERENCE STANDARDS
A. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building

Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.; 2008.

B. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems;
National Environmental Balancing Bureau; 2005, Seventh Edition.

C. SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing; Sheet Metal and Air
Conditioning Contractors' National Association; 2002.

1.03 SUBMITTALS 
A. See Section 01 3000 - Submittals.
B. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for

approval within 30 days after award of Contract.
C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Submit to COR.
2. Submit to the Commissioning Authority.
3. Submit six weeks prior to starting the testing, adjusting, and balancing work.
4. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Identification and types of measurement instruments to be used and their most recent
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e. Final test report forms to be used.
f. Procedures for field technician logs of discrepancies, deficient or uncompleted work

by others, contract interpretation requests and lists of completed tests (scope and
frequency).

g. Procedures for formal deficiency reports, including scope, frequency and distribution.
D. Control System Coordination Reports:  Communicate in writing to the controls installer all

setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Progress Reports.
F. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing,

and equipment data required.
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3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final
copies in operating and maintenance manuals.

4. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side.  Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

6. Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
8. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project COR.
g. Project Contractor.
h. Project altitude.
i. Report date.

G. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

H. Sequence work to commence after completion of systems and schedule completion of work
before Substantial Completion of Project.

I. Schedule and provide assistance in final adjustment and test of life safety system with Fire
Authority.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.or

TAB.
3. SMACNA (TAB).
4. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. NEBB, National Environmental Balancing Bureau:  www.nebb.org.
b. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org.
E. TAB Supervisor  Qualifications:  Certified by same organization as TAB agency.
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3.02 EXAMINATION 
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION 

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments
available to COR to facilitate spot checks during testing.

C. Identify locations where additional balancing devices as required and report on deficiency
report.

3.04 ADJUSTMENT TOLERANCES
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems

and plus or minus 10 percent of design for return and exhaust systems.
B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to

space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.
C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING 
A. Field Logs:  Maintain written logs including:

1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.
C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
D. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
E. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
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F. At final inspection, recheck random selections of data recorded in report.  Recheck points or
areas as selected and witnessed by the Government.

G. Check and adjust systems approximately six months after final acceptance and submit report.
3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities .

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts

and noise.
E. Use volume control devices to regulate air quantities only to extend that adjustments do not

create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required. 
Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.
H. Measure static air pressure conditions on air supply units, including filter and coil pressure

drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.
I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design

conditions.
J. Measure temperature conditions across outside air, return air, and exhaust dampers to check

leakage.
K. Where modulating dampers are provided, take measurements and balance at extreme

conditions.  
L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide

required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

M. For variable air volume system powered units set volume controller to air flow setting indicated. 
Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

3.07 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to

determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing.  Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.
3.08 COMMISSIONING

A. See Section 23 0800 for additional requirements.
B. Perform prerequisites prior to starting commissioning activities.
C. Fill out Prefunctional Checklists for:

1. Air side systems.
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2. Water side systems.
D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the

final TAB report.
E. Re-check  a random sample equivalent to 50 percent of the final TAB report data as directed by

Commissioning Authority.
1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning

Authority.  
2. Use the same test instruments as used in the original TAB work.
3. Failure of more than 10 percent of the re-checked items of a given system shall result in

the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  
a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument

reading.
b. Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading;

for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures:  Deviation of more than one degree F.
d. Air and Water Pressures:  Deviation of more than 10 percent of full scale of test

instrument reading.
e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for variations

in background noise.
5. For purposes of re-check, a whole system is defined as one in which inaccuracies will

have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller or
the condenser water system.

F. In the presence of the Commissioning Authority, verify that:
1. Final settings of all valves, splitters, dampers and other adjustment devices have been

permanently marked.
2. The air system is being controlled to the lowest possible static pressure while still meeting

design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from the pump to the coil having all
balancing valves wide open and that during full cooling the cooling coil valve of that leg is
90 percent or more open.

3.09 SCOPE
A. Test, adjust, and balance the following:

1. Plumbing Pumps
2. Water Heaters
3. HVAC Pumps
4. Boilers
5. Air Coils
6. Air Handling Units
7. Fans 
8. Air Filters
9. Air Inlets and Outlets

B. HVAC/Plumbing Equipment Documentation.
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1. Provide Nameplate and capacity information for each piece of plumbing and HVAC
equipment installed as part of this project.

3.10 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer 
2. Model/Frame 
3. HP/BHP 
4. Phase, voltage, amperage; nameplate, actual, no load
5. RPM 
6. Service factor
7. Starter size, rating, heater elements
8. Sheave Make/Size/Bore

B. V-Belt Drives:
1. Identification/location 
2. Required driven RPM
3. Driven sheave, diameter and RPM
4. Belt, size and quantity
5. Motor sheave diameter and RPM
6. Center to center distance, maximum, minimum, and actual

C. Pumps:
1. Identification/number 
2. Manufacturer 
3. Size/model 
4. Serial number
5. Impeller 
6. Service 
7. Design flow rate, pressure drop, BHP
8. Actual flow rate, pressure drop, BHP
9. Discharge pressure
10. Suction pressure
11. Total operating head pressure

D. Combustion Equipment:
1. Boiler manufacturer
2. Model number
3. Serial number
4. Firing rate
5. Gas flow rate
6. Heat input
7. Percent carbon monoxide (CO)
8. Percent carbon dioxide (CO2)
9. Percent oxygen (O2)
10. Percent excess air
11. Ambient temperature
12. Net stack temperature

E. Heating Coils:
1. Identification/number 
2. Location 
3. Service 
4. Manufacturer 
5. Air flow, design and actual
6. Water flow, design and actual
7. Water pressure drop, design and actual
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8. Entering water temperature, design and actual
9. Leaving water temperature, design and actual
10. Entering air temperature, design and actual
11. Leaving air temperature, design and actual
12. Air pressure drop, design and actual

F. Air Moving Equipment:
1. Location 
2. Manufacturer 
3. Model number
4. Serial number
5. Arrangement/Class/Discharge 
6. Air flow, specified and actual
7. Return air flow, specified and actual
8. Outside air flow, specified and actual
9. Total static pressure (total external), specified and actual
10. Inlet pressure
11. Discharge pressure
12. Sheave Make/Size/Bore
13. Number of Belts/Make/Size
14. Fan RPM

G. Return Air/Outside Air:
1. Identification/location 
2. Design air flow
3. Actual air flow
4. Design return air flow
5. Actual return air flow
6. Design outside air flow
7. Actual outside air flow
8. Return air temperature
9. Outside air temperature
10. Required mixed air temperature
11. Actual mixed air temperature
12. Design outside/return air ratio
13. Actual outside/return air ratio

H. Exhaust Fans:
1. Location 
2. Manufacturer 
3. Model number
4. Serial number
5. Air flow, specified and actual
6. Total static pressure (total external), specified and actual
7. Inlet pressure
8. Discharge pressure
9. Sheave Make/Size/Bore
10. Number of Belts/Make/Size
11. Fan RPM

I. Duct Traverses:
1. System zone/branch
2. Duct size
3. Area 
4. Design velocity
5. Design air flow
6. Test velocity



Detroit Lakes WMD Maintenance Building
LHB 150523 23 0593 - 8

TESTING, ADJUSTING, AND BALANCING FOR
HVAC

7. Test air flow
8. Duct static pressure
9. Air temperature
10. Air correction factor

END OF SECTION
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SECTION 23 0713
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
1.02 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2010.

B. ASTM C553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and
Industrial Applications; 2013.

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2014.

E. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
F. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

National Fire Protection Association; 2006.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;

Underwriters Laboratories Inc.; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable

workmanship and that installation standards will be achieved.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical

damage, by storing in original wrapping.
1.06 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.
PART 2  PRODUCTS
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E 84, NFPA 255, or UL 723.

2.02 GLASS FIBER, FLEXIBLE
A. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. 'K' value:  0.25 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  150 degrees F.
3. Maximum Water Vapor Sorption:  5.0 percent by weight.
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B. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.029 ng/Pa s m (0.02 perm inch), when tested in

accordance with ASTM E96/E96M.
3. Secure with pressure sensitive tape.

C. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
2.03 GLASS FIBER, RIGID

A. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. 'K' ('Ksi') value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum service temperature:  150 degrees F.
3. Maximum Water Vapor Sorption:  5.0 percent.
4. Maximum Density:  3 lb/cu ft.

B. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Secure with pressure sensitive tape.

C. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that ducts have been tested before applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated ducts conveying air below ambient temperature:

1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.
D. Insulated ducts conveying air above ambient temperature:

1. Insulate fittings and joints.  Where service access is required, bevel and seal ends of
insulation.

E. Exposed ducts: rigid fiberglass with all service jacket.
F. External Duct Insulation Application:

1. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where
necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.

2. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
3. Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.
3.03 SCHEDULES

A. Minimum Code Compliance is required for installed insulation "R" values.
B. Exhaust/Relief Ducts Downstream of Damper:

1. Rigid Glass Fiber Duct Insulation:  2 inches thick.
C. Outside Air Intake Ducts (from louver to AHU):
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1. Rigid Glass Fiber Duct Insulation:  2 inches thick.
D. Supply Ducts (above suspended ceiling):

1. Flexible Glass Fiber Duct Insulation:  1 1/2 inches thick.
E. Supply Ducts (exposed outside of space served):

1. Rigid Glass Fiber Duct Insulation:  1 1/2 inches thick.
F. Supply Ducts (exposed in space served):

1. No insulation.
END OF SECTION
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SECTION 23 0719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
1.02 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2013.

B. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2013).

C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
D. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2013).
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2014.
F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;

Underwriters Laboratories Inc.; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittals.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and

thickness.
1.06 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REQUIREMENTS FOR PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER
A. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature:  850 degrees F.
3. Maximum moisture absorption:  0.2 percent by volume.

B. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
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1. Factory applied double pressure sensitive adhesive along longitudinal joints.  Joints at
insulation sections sealed with butt strips with adhesive factory applied.

E. Outdoor Breather Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.
1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

F. Insulating Cement:  ASTM C449.
1. ASTM C449/C449M.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.  All exposed

insulation shall be paintable.
D. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

F. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 

Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

G. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.
H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at

supports, protrusions, and interruptions.
3.03 SCHEDULE

A. Heating Systems:
1. Heating Water Supply and Return (Up to 200 degrees):

a. Glass Fiber Insulation:
1) Pipe Size Range: Any

(a) Thickness:  1-1/2 inch.
END OF SECTION
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SECTION 23 0800
COMMISSIONING OF HVAC

PART 1  GENERAL
1.01 SUMMARY

A. See Section 01 9113 - General Commissioning Requirements for overall objectives; comply
with the requirements of Section 01 9113.

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

C. The Commissioning Authority (CA) directs and coordinates all commissioning activities and
provides Prefunctional Checklists and Functional Test Procedures for Contractor's use.

D. The entire HVAC system is to be commissioned, including commissioning activities for the
following specific items:
1. Control system.
2. Major and minor equipment items.
3. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.
E. The Prefunctional Checklist and Functional Test requirements specified in this section are in

addition to, not a substitute for, inspection or testing specified in other sections.
1.02 SUBMITTALS

A. See Section 01 9113 - General Commissioning Requirements, for submittal procedures.
B. HVAC Control System Documentation:  Submit detailed sequences of operation, control system

drawings, and points list, as specified.
1. Incorporate the sequence of operation information specified in other HVAC specification

sections.
2. Incorporate the shop drawing submittal information specified in the HVAC control system

section.
3. Submittals prepared for other sections may be used in preparation of this documentation.

C. Updated Submittals:  Keep the Commissioning Authority informed of all changes to control
system documentation made during programming and setup; revise and resubmit when
substantial changes are made.

D. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of
Commissioning Authority.

E. HVAC Control System O&M Manual Requirements.  In addition to documentation specified
elsewhere, compile and organize at minimum the following data on the control system:
1. Specific step-by-step instructions on how to perform and apply all functions, features,

modes, etc. mentioned in the controls training sections of this specification and other
features of this system.  Provide an index and clear table of contents.  Include the detailed
technical manual for programming and customizing control loops and algorithms.

2. Full as-built set of control drawings.
3. Full as-built sequence of operations for each piece of equipment.
4. Full points list; in addition to the information on the original points list submittal, include a

listing of all rooms with the following information for each room:
a. Floor.
b. Room number.
c. Room name.
d. Air handler unit ID.
e. Reference drawing number.
f. Air terminal unit tag ID.
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g. Heating and/or cooling valve tag ID.
h. Minimum air flow rate.
i. Maximum air flow rate.

5. Full print out of all schedules and set points after testing and acceptance of the system.
6. Full as-built print out of software program.
7. Electronic copy on disk of the entire program for this facility.
8. Marking of all system sensors and thermostats on the as-built floor plan and HVAC

drawings with their control system designations.
9. Maintenance instructions, including sensor calibration requirements and methods by

sensor type, etc.
10. Control equipment component submittals, parts lists, etc.
11. Warranty requirements.
12. Copies of all checkout tests and calibrations performed by the Contractor (not

commissioning tests).
13. Organize and subdivide the manual with permanently labeled tabs for each of the following

data in the given order:
a. Sequences of operation.
b. Control drawings.
c. Points lists.
d. Controller and/or module data.
e. Thermostats and timers.
f. Sensors and DP switches.
g. Valves and valve actuators.
h. Dampers and damper actuators.
i. Program setups (software program printouts).

F. Project Record Documents:
1. Submit updated version of control system documentation, for inclusion with operation and

maintenance data.
2. Show actual locations of all static and differential pressure sensors (air, water and building

pressure) and air-flow stations on project record drawings. 
PART 2  PRODUCTS
2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment will
NOT become the property of Government.

B. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Government; such equipment, tools, and instruments are to
become the property of Government.

PART 3  EXECUTION
3.01 PREPARATION

A. Cooperate with the Commissioning Authority in development of the Prefunctional Checklists and
Functional Test Procedures.

B. Furnish additional information requested by the Commissioning Authority.
C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning,

equipment start-up and testing, adjusting, and balancing start and completion for use by the
Commissioning Authority; update the schedule as appropriate.

D. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning,
startup of each piece of equipment and testing, adjusting, and balancing will occur; when
commissioning activities not yet performed or not yet scheduled will delay construction notify
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ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling
information needed to efficiently execute the commissioning process.

E. Put all HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.

F. Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

G. Provide temperature and pressure taps in accordance with the contract documents.
3.02 INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

B. Perform the Functional Tests directed by the Commissioning Authority for each item of
equipment or other assembly to be commissioned.

C. Provide two-way radios for use during the testing.
D. Valve/Damper Stroke Setup and Check:

1. For all valve/damper actuator positions checked, verify the actual position against the
control system readout. 

2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required. 
4. Command valve/damper open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator or add

pilot positioner (for pneumatics). 
E. Isolation Valve or System Valve Leak Check:  For valves not by coils.

1. With full pressure in the system, command valve closed. 
2. Use an ultra-sonic flow meter to detect flow or leakage.

F. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Government.

3.03 TAB COORDINATION
A. TAB:  Testing, adjusting, and balancing of HVAC.
B. Coordinate commissioning schedule with TAB schedule.
C. Review the TAB plan to determine the capabilities of the control system toward completing TAB.
D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as

handheld control system interface for setting terminal unit boxes, etc.
E. Have all required Prefunctional Checklists, calibrations, startup and component Functional

Tests of the system completed and approved by the Commissioning Authority prior to starting
TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.

3.04 CONTROL SYSTEM FUNCTIONAL TESTING
A. Prefunctional Checklists for control system components will require a signed and dated

certification that all system programming is complete as required to accomplish the
requirements of the Contract Documents and the detailed Sequences of Operation
documentation submittal.

B. Do not start Functional Testing until all controlled components have themselves been
successfully Functionally Tested in accordance with the contract documents.
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C. Using a skilled technician who is familiar with this building, execute the Functional Testing of the
control system as required by the Commissioning Authority.

D. Functional Testing of the control system constitutes demonstration and trend logging of control
points monitored by the control system.
1. The scope of trend logging is partially specified; trend log up to 50 percent more points

than specified at no extra cost to Government.
2. Perform all trend logging specified in Prefunctional Checklists and Functional Test

procedures.
E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the

equipment they are attached to, including any interlocks with other equipment or systems;
further testing during control system Functional Test is not required unless specifically indicated
below.

F. Demonstrate the following to the Commissioning Authority during testing of controlled
equipment; coordinate with commissioning of equipment.
1. Setpoint changing features and functions.
2. Sensor calibrations.

G. Demonstrate to the Commissioning Authority:
1. That all specified functions and features are set up, debugged and fully operable.
2. That scheduling features are fully functional and setup, including holidays.
3. That all graphic screens and value readouts are completed.
4. Correct date and time setting in central computer.
5. That field panels read the same time as the central computer; sample 10 percent of field

panels; if any of those fail, sample another 10 percent; if any of those fail test all remaining
units at no extra cost to Government.

6. Functionality of field panels using local operator keypads and local ports (plug-ins) using
portable computer/keypad; demonstrate 100 percent of panels and 10 percent of ports; if
any ports fail, sample another 10 percent; if any of those fail, test all remaining units at no
extra cost to Government.

7. Power failure and battery backup and power-up restart functions.
8. Global commands features.
9. Security and access codes.
10. Occupant over-rides (manual, telephone, key, keypad, etc.).
11. O&M schedules and alarms.
12. Occupancy sensors and controls.
13. All control strategies and sequences not tested during controlled equipment testing.

H. If the control system, integral control components, or related equipment do not respond to
changing conditions and parameters appropriately as expected, as specified and according to
acceptable operating practice, under any of the conditions, sequences, or modes tested, correct
all systems, equipment, components, and software required at no additional cost to
Government.

3.05 OPERATION AND MAINTENANCE MANUALS
A. Add design intent documentation furnished by COR to manuals prior to submission to

Government.
B. Submit manuals related to items that were commissioned to Commissioning Authority for

review; make changes recommended by Commissioning Authority.
C. Commissioning Authority will add commissioning records to manuals after submission to

Government.
3.06 DEMONSTRATION AND TRAINING

A. Demonstrate operation and maintenance of HVAC system to Government' personnel; if during
any demonstration, the system fails to perform in accordance with the information included in
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the O&M manual, stop demonstration, repair or adjust, and repeat demonstration. 
Demonstrations may be combined with training sessions if appropriate.

B. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and
demonstrations to the Commissioning Authority during Functional Testing.

C. Provide classroom and hands-on training of Government's designated personnel on operation
and maintenance of the HVAC system, control system, and all equipment items indicated to be
commissioned.  Provide the following minimum durations of training:

D. Provide the services of manufacturer representatives to assist instructors where necessary.
E. Provide the services of the HVAC controls instructor at other training sessions, when requested,

to discuss the interaction of the controls system as it relates to the equipment being discussed.
END OF SECTION
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