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" SECTION 129300 SITE FURNISHINGS

PART 1 GENERAL

1.1 DESCRIPTION:

Work Included: Provide all labor, materials and equipment necessary to supply and install the
following:

A Benches
B.  Trash and Ash Receptacles
C. Bike Racks

1.2 RELATED SECTIONS:
Section 323005 - Concrete Paving for Site Work

1.3 QUALITY ASSURANCE:

A, Manufacturer's Instructions: Adhere to manufacturer's instructions for product handling,
assembly, installation, and maintenance.

B.  Manufacturer's original factory finish must be intact for the installation to be considered
satisfactory. On-site touch-up will not be accepted.

1.4 SUBMITTALS:
A.  For each Product Specified, submit the following for approval prior to delivery:
1. Manufacturer's product data.
2. Manufacturer's installation instructions.

PART 2 PRODUCTS
21 GENERAL:

A All products shall be supplied as specified, or approved equal.

22 BENCHES:

A. Ipe wood benches: Model SBHUD-96S, 96” long x 16” high x 18” deep, by
Forms+Surfaces, 6395 Cindy Lane, Carpinteria, CA 93013, (800)451-0410,
www.forms-surfaces.com. Surface mount.

23 TRASH RECEPTACLE:

A FairWeather TR-12 or approved equal: steel trash receptacle with vertical slats, and
optional spun steel dome top, powder coated black, with steel liner powder coated to
match receptacle. FairWeather: (360) 895-2626, Port Orchard, WA; Local
representative: Site Lines (800) 235-2440. Surface mount.

2.4 ASH URN

A FairWeather AU-12 or'approved equal: steel ash urn with vertical slats, powder coated
black, with steel liner powder coated to match receptacle. FairWeather: (360) 895-2626,
Port Orchard, WA; Local representative: Site Lines (800) 235-2440. Surface mount.

25 BIKE RACKS:
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SECTION 1293 00 SITE FURNISHINGS

A FairWeather BR-3 or approved equal: steel bike rack, powder coated black.
FairWeather: (360) 895-2626, Port Orchard, WA; Local representative: Site Lines (800)
235-2440. Direct bury bike racks.

2.7 INSTALLATION MATERIALS:

Other materials required for product installation which may not be supplied or shipped by
the manufacturer or otherwise specified for fabricated items include the following;

A. Concrete for Direct Burial Footings:
Concrete for direct burial post footings shall conform to WSDOT Specifications
(most recent edition).

B. Anchoring Devices for Bolt-down, Surface Installation:
Where the manufacturer does not provide a specification for anchoring, use only
approved stainless steel wedge anchors as follows;

1. Size to the largest standard diameter that the manufacturer's pre-made
hole will accommodate without force, typically 5/8”.
2. Size to % of the actual depth of concrete to support the installation. Use

2% length on standard concrete flatwork.
PART 3 - EXECUTION
3.1 EXAMINATION:

Verify installation conditions as satisfactory to receive work of this Section. Do not install
until unsatisfactory conditions are corrected. Beginning work constitutes acceptance of
conditions as satisfactory.

3.2 DIRECT BURIAL INSTALLATIONS:

A All below-grade steel components scheduled for direct burial installation shall be
coated in an approved manner prior to installation, typically either factory powder
coating or hot-dipped galvanized.

B. Provide footing excavations sized per measured plans provided with the Contract
Drawings, manufacturers printed assembly and installation instructions, or as
directed by the Engineer, typically 12" diameter x 18” depth for most installations
under 100 Ibs/footing. '

C. Coring and Saw-cutting:
1. All products scheduled for direct burial installation within new paved
areas are to be installed prior to paving.
2. In the event that paving is installed prior to site furnishings scheduled for

direct burial installation, saw-cutting will not be approved as a means of
penetrating pavements. Coring, to the specified size of the footing, is the
only method that may be considered.

3. Do not core completed work of the Contract to accomplish product
installation without prior approval of the Engineer.
4. Where site furnishings are scheduled for installation in existing pavement

of any type or where the Engineer has approved coring of pavement
installed as part of the work of the Contract, the Contractor shall insure
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3.4

3.5

3.6

SECTION 1293 00 SITE FURNISHINGS

an adequate supply of clean water and continuously flush and clean
cuttings from pavement surfaces to remain.

D. Concrete footings shall be neatly and evenly crowned slightly above adjacent
finished grade where adjacent finished grade is generally level, matching
adjacent finished grade where adjacent finished grade is sloped, or level to the
bottom of base aggregate where installation in paved areas is scheduled.

E. Remove all concrete slurry from surrounding surfaces and site furnishings prior
to request for inspection.

SURFACE INSTALLATIONS:

A Surface installations shall be made only upon approved concrete surfaces.

B. Use only manufactured approved anchoring devices.

C. Where the manufacturer does not provide a specification for anchoring, use only
approved stainless steel wedge anchors as follows;
1. Do not proceed with anchor installation until concrete pavement has had

a minimum of 14 days cure time under normal conditions. Where
weather conditions are beyond the range of normal, do not proceed with
anchor installation without the approval of the Engineer.

2. Size to the largest standard diameter that the manufacturer's pre-made
hole will accommodate without force, typically 5/8”.
3. Size for embedment of % of the actual depth of concrete to support the

installation, in no case less than 2%". Allow for depth of nut plus 3-5
threads protrusion above finished installation.

4. Do not over drill beyond 1/8” the depth necessary to accommodate the
anchor.

5. Torque to 80-85% of the anchor manufacturers recommended
maximum.

6. Provide at least one anchor for every bolt location hole for any site
furnishing.

INSTALLATION OF MANUFACTURED ITEMS:

Install all equipment in accordance with Specifications, Drawings and manufacturer's
directions. Where these may be in conflict, the more stringent requirements govern.

INSTALLATION OF FABRICATED ITEMS:

All fabricated items shall be installed consistent with the measured plans provided in the
Contract Drawings utilizing materials

CLEANUP:

Remove all metal, wood, and concrete debris, protective wrappings and coverings, and
shipping materials from the project site. Remove all residues, repair all stains, scuffs,
abrasions, and marks from the finished product prior to requesting inspection. Fully
restore all areas of the site that were impacted by the installation activities.

END OF SECTION 02870
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SECTION 32 14 00 UNIT PAVING

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

1.2 SUMMARY

A This Section includes the following:
1. Brick pavers set in mortar setting beds.
2. Concrete pavers set on pedestals and mortar setting beds.
B. Related Sections include the following:
1. Division 07 Section "Waterproofing” for waterproofing and protection board under
plaza deck pavers. '
2. Division 32 Section "Concrete Paving"

1.3 SUBMITTALS
A. Product Data: For materials other than water and aggregates.

B. Select paragraph above or first paragraph and list below. If retaining below, edit list to
‘ coordinate with products retained in Part 2.

C. Product Data: For the following:

1. Pavers.
2. Mortar and grout materials.
3. Paver Pedestals
D. Samples for Initial Selection: For the following:
1. Joint materials involving color selection.
E. Sampies for Verification: ,
1. Full-size units of each type of unit paver indicated.
2. Joint materials.
3. Exposed edge restraints.
F. Compatibility and Adhesion Test Reports: From latex-additive manufacturer for mortar

and grout containing latex additives.

1.4 QUALITY ASSURANCE

A Source Limitations: Obtain each type of unit paver, joint material, and setting material
from one source with resources to provide materials and products of consistent quality in
appearance and physical properties.

B. Preconstruction Compatibility and Adhesion Testing: Submit to latex-additive
manufacturer, for testing indicated below, samples of paving materials that will contact or
affect mortar and grout that contain latex additives.

1. Use manufacturer's standard test methods to determine whether mortar and
grout materials will obtain optimum adhesion with, and will be nonstaining to,
installed pavers and other materials constituting paver installation.

C. Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Approved mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.
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SECTION 32 14 00 UNIT PAVING

D. Preinstallation Conference: Conduct conference at Project.

1.5 DELIVERY, STORAGE, AND HANDLING

A Store pavers on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.
Do not use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained
and contamination avoided. '

D. Store liquids in tightly closed containers protected from freezing.

E. Store asphalt cement and other bituminous materials in tightly closed containers.

1.6 PROJECT CONDITIONS

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with
ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace unit
paver work damaged by frost or freezing.

B. Weather Limitations for Mortar and Grout:

1. Cold-Weather Requirements: Protect unit paver work against freezing when
ambient temperature is 40 deg F and falling. Heat materials to provide mortar
and grout temperatures between 40 and 120 deg F. Provide the following
protection for completed portions of work for 24 hours after installation when the
mean daily air temperature is as indicated: below 40 deg F, cover with weather-
resistant membrane; below 25 deg F , cover with insulating blankets; below 20
deg F, provide enclosure and temporary heat to maintain temperature above 32
deg F.

2. Hot-Weather Requirements: Protect unit paver work when temperature and
humidity conditions produce excessive evaporation of setting beds and grout.
Provide artificial shade and windbreaks and use cooled materials as required.
Do not apply mortar to substrates with temperatures of 100 deg F and higher.

a. When ambient temperature exceeds 100 deg F, or when wind velocity
exceeds 8 mph and ambient temperature exceeds 90 deg F, set pavers
within 1 minute of spreading setting-bed mortar.

PART 2 - PRODUCTS
21 BRICK PAVERS
A. Brick Pavers: salvage and reuse existing brick pavers from site.

22 CONCRETE PAVERS

A Type: 24" x 24" Architectural Slabs, Vancouver Bay, Platinum color. Distributed by
Mutual Materials

B. Meet the following required technical specifications;
1. Compressive Strength: Average compressive strength shall not be less than

8000 PSI (55 MPA) with no individual unit less than 7300 PSI (50 MPA) when
tested not less than 28 days from the date of production in accordance with
ASTM C-140, or CSA A231.1 - 99.

2. Flexural Strength: Average flexural (transverse) strength shall be at least 655
PSI (4.5 MPA) with no individual unit below 582 PSI (4.0 MPA) when tested in
accordance with CSA A231.1 — 99.
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SECTION 3214 00 UNIT PAVING

3. Water Absorption: Average water absorption shall not be greater than five
percent (5%) with no individual unit greater than seven percent (7%), when
tested in accordance with ASTM C-140, or CSA A231.1 — 99. '

4, Scaling Resistance: Specimen shall not have an average loss of mass greater
than 300 g/m2 of the total inundated surface area of the individual paving slab
after 28 cycles of freezing and thawing, or 800 g/m2 after 49 cycles. Specimen
with a architectural finish shall not have an average loss of mass greater than
500 g/m2 of the total inundated surface area of the individual paving slab after 28
cycles of freezing and thawing, or 1200 g/m2 after 49 cycles. When tested in
accordance with CSA A231.0 — 99.

5. Dimensions: Dimensions of paving slabs, and concave or convex warpage shall
not differ from those agreed upon by the manufacturer by more than the following
amounts:

a. Length and width: - 1.0 mm to + 2.0 mm

b. Height: + 3.0 mm

C. Concave or convex warpage in one dimension by the following amounts:
i Up to 450 mm, 2.0 mm; or
ii. Over 450 mm, 3.0 mm

d. Dimensions are based on manufacturer’s standard drawing for particular
. shape identified.
6. Center Point Load Test of Pedestal-supported Slabs: 1,800 Ibs.

ACCESSORIES
A Pedestals: Appian Way pedestal system distributed by Mutual Materials,

AGGREGATE SETTING-BED MATERIALS

A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with
ASTM D 448 for Size No. 57

B. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone
complying with gradation requirements in ASTM C 33 for fine aggregate.

C. Stone Screenings for Leveling Course: Sound stone screenings complying with

ASTM D 448 for Size No. 10.

MORTAR SETTING-BED MATERIALS

A Portland Cement: ASTM C 150, Type | or 1l.

B. Hydrated Lime: ASTM C 207, Type S.

C. Sand: ASTM C 144,

D Latex Additive: Manufacturer's standard water emulsion, serving as replacemént for part

or all of gaging water, of type specifically recommended by latex-additive manufacturer
for use with field-mixed portland cement mortar bed, and not containing a retarder.

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering latex additives that may be incorporated into the Work
include, but are not limited to, the following:

2. Manufacturer: Subject to compliance with requirements, provide latex additive
by one of the following:

a. Boiardi Products Corporation.
b. Bonsal, W. R. Company.
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SECTION 32 14 00 UNIT PAVING

cC. Bostik Findley Inc.
d. C-Cure.
e. Custom Building Products.
f. DAP Inc.
g. Jamo Inc.
h. Laticrete International, Inc.
i. MAPEI Corp.
j. SGM.
k. Summitville Tiles, Inc.
l. TEC Incorporated; H. B. Fuller Company.
E. Water: Potable.
26 GROUT MATERIALS
A Sand-Portland Cement Grout: ANSI A108.10, composed of white or gray cement and
white or colored sand as required to produce required color.
1. Latex Additive: Manufacturer's standard water emulsion, serving as replacement

for part or all of gaging water, of type specifically recommended by latex-additive
manufacturer for use with field-mixed sand-portland cement grout.

a. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering latex additives that may be incorporated into the
Work include, but are not limited to, the following:

b. Manufacturer: Subject to compliance with requirements, provide latex
additive by one of the following:
1) Boiardi Products Corporation.
2) Bonsal, W. R. Company.
3) Bostik Findley Inc.
4) C-Cure.
5) Custom Building Products.
6) DAP Inc.
7) Jamo Inc.
8) Laticrete International, Inc.
9) MAPEI Corp.
10) SGM.

11) Summitville Tiles, Inc.
12) TEC Incorporated; H. B. Fuller Company.

27 MORTAR AND GROUT MIXES

A General: Comply with referenced standards and with manufacturers' written instructions
for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and
other procedures needed to produce setting-bed and joint materials of uniform quality and
with optimum performance characteristics. Discard mortars and grout if they have
reached their initial set before being used.

B. Mortar-Bed Bond Coat: Mix neat cement or cement and sand with latex additive to a
creamy consistency.

C. Latex-Modified, Portland Cement Setting-Bed Mortar: Proportion and mix portland
cement, sand, and latex additive for setting bed to comply with written instructions of
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SECTION 3214 00 UNIT PAVING

latex-additive manufacturer and as necessary to produce stiff mixture with a moist surface
when bed is ready to receive pavers.

D. Latex-Modified, Portland Cement Slurry Bond Coat: Proportion and mix portland cement,
sand, and latex additive for slurry bond coat to comply with written instructions of latex-
additive manufacturer.

E. Job-Mixed Portland Cement Grout: Proportion and mix job-mixed portland cement and
sand to match setting-bed mortar, except omit hydrated lime and use enough water to
produce a pourable mixture.

PART 3 - EXECUTION
3.1 EXAMINATION

A Examine areas indicated to receive paving, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

2. Where pavers are to be installed over waterproofing, examine waterproofing
installation, with waterproofing Installer present, for protection from paving
operations. Examine areas where waterproofing system is turned up or flashed
against vertical surfaces and horizontal waterproofing. Proceed with installation
only after protection is in place.

3.2 PREPARATION

A. Remove substances from concrete substrates that could impair mortar bond, including
curing and sealing compounds, form oil, and laitance.

B. Clean concrete substrates to remove dirt, dust, debris, and loose particles.

C. Proof-roll prepared subgrade according to requirements in Division 31 Section "Earth

Moving" to identify soft pockets and areas of excess yielding. Proceed with unit paver
installation only after deficient subgrades have been corrected and are ready to receive
subbase and base course for unit pavers.

3.3 INSTALLATION, GENERAL

A Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that
might be visible in finished work.

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of
colors and textures.

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp,

unchipped edges. Cut units to provide pattern indicated and to fit adjoining work neatly.
Use full units without cutting where possible. Hammer cutting is not acceptable.

1. For concrete pavers, a block splitter may be used.

D. Exercise care in handling coated brick pavers to prevent coated surfaces from contacting
backs or edges of other units. Remove coating from bonding surfaces before setting
brick.

E. Joint Pattern: Brick pavers to match existing pattern in alley.

F. Pavers over Waterproofing: Exercise care in placing pavers and setting materials over

waterproofing so protection materials are not displaced and waterproofing is not
punctured or otherwise damaged. Carefully replace protection materials that become
displaced and arrange for repair of damaged waterproofing before covering with paving.
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SECTION 3214 00 UNIT PAVING

1. Provide joint filler at waterproofing that is turned up on vertical surfaces, unless
otherwise indicated; where unfilled joints are indicated, provide temporary filler or
protection until paver installation is complete.

Tolerances: Do not exceed 1/32-inch unit-to-unit offset from flush (lippage) nor 1/8 inch
in 10 feet from level, or indicated slope, for finished surface of paving.

Expansion and Control Joints: Provide joint filler at locations and of widths indicated.
Install joint filler before setting pavers. Make top of joint filler flush with top of pavers.

3.4 MORTAR SETTING-BED APPLICATIONS

A

B.

Saturate concrete subbase with clean water several hours before placing setting bed.
Remove surface water about one hour before placing setting bed.

Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before
placing setting bed. Limit area of bond coat to avoid its drying out before placing setting
bed. Do not exceed 1/16-inch thickness for bond coat.

Apply mortar bed over bond coat immediately after applying bond coat. Spread and
screed setting bed to uniform thickness at subgrade elevations required for accurate
setting of pavers to finished grades indicated.

Place reinforcing wire over concrete subbase, lapped at joints by at least one full mesh
and supported so mesh becomes embedded in the middle of setting bed. Hold edges
back from vertical surfaces approximately 1/2 inch.

Place mortar bed with reinforcing wire fully embedded in middle of setting bed. Spread
and screed setting bed to uniform thickness at subgrade elevations required for accurate
setting of pavers to finished grades indicated.

Mix and place only that amount of mortar bed that can be covered with pavers before
initial set. Cut back, bevel edge, remove, and discard setting-bed material that has
reached initial set before placing pavers.

Wet brick pavers before laying if the initial rate of absorption exceeds 30 ¢g/30 sq. in. per
minute when tested per ASTM C 67. Allow units to absorb water so they are damp but
not wet at time of laying.

Place pavers before initial set of cement occurs. Immediately before placing pavers on
setting bed, apply uniform 1/16-inch thick, slurry bond coat to bed or to back of each
paver with a flat trowel.

Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with
setting bed and to bring finished surfaces within indicated tolerances. Set each paver in
a single operation before initial set of mortar; do not return to areas already set or disturb
pavers for purposes of realigning finished surfaces or adjusting joints.

Spaced Joint Widths:

a. For architectural slabs, provide 3/8-inch nominal joint width with variations not
exceeding plus or minus 1/16 inch.

b. For brick pavers, match installation of existing pavers in alley.

Grout joints as soon as possible after initial set of setting bed.

1. Force grout into joints, taking care not to smear grout on adjoining surfaces.

2. Clean pavers as grouting progresses by dry brushing or rubbing with dry burlap
to remove smears before tooling joints.

3. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger
than joint thickness, unless otherwise indicated.

4. If tooling squeezes grout from joints, remove excess grout and smears by dry
brushing or rubbing with dry burlap and tool joints again to produce a uniform
appearance.
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SECTION 32 14 00 UNIT PAVING

L. Cure grout by maintaining in a damp condition for seven days, unless otherwise
recommended by grout or liquid-latex manufacturer.

3.5 PEDESTAL SETTING APPLICATION
A Install per manufacturers recommendations.

3.6 REPAIRING, POINTING, AND CLEANING

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Provide new units to match adjoining units
and install in same manner as original units, with same joint treatment and with no
evidence of replacement.

B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout.
Point up joints at sealant joints to provide a neat, uniform appearance, properly prepared
for sealant application.

C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.

1. Remove temporary protective coating from brick pavers as recommended by
protective coating manufacturer and as acceptable to unit paver and grout
manufacturer. Trap and remove coating to prevent it from clogging drains.

END OF SECTION 321400
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SECTION 32 30 05 CONCRETE FINISHING FOR SITE WORK

PART 1 - GENERAL

11

1.2

1.3

REFERENCE STANDARDS:

Conform to requirements of the following Reference Standards or as modified and supplemented
hereinafter.

1. ACI Specifications for Structural Concrete for Buildings, ACI 301

2. ACI Recommended Practice for Cold Weather Concreting, ACI 306

3. ACI Recommended Practice for Hot Weather Concreting, ACI 605

QUALITY ASSURANCE:

A. Concrete Work: Concrete work where indicated to be exposed is architecturally finished

concrete; special care must be taken to provide specified, finished surfaces without
gravel pockets, and other defacements. Engineer shall inspect concrete after removal of
forms and before concrete repair work begins.

B. Mockups: After approval of verification sample and before installing paving, produce field
sample panels to demonstrate the approved range of selections made under sample
submittals. Before installing paving, produce mock-ups approximately 36 inch x 36
inches by 6 inches minimum to demonstrate the expected finish, color, and texture of
both vertically and horizontally cast (exposed slabs, and stairs) concrete.

1. Locate panels as indicated or, if not indicated, as directed by Architect.

2. Demonstrate methods of curing, aggregate exposure, sealers, and coatings, as
applicable.

3. In presence of Architect, damage part of an exposed-face surface for each finish,
color, and texture, and demonstrate materials and techniques proposed for repair of
tie holes and surface blemishes to match adjacent undamaged surfaces.

4. Maintain field sample panels during construction in an undisturbed condition as a
standard for judging the completed Work.

5. Demolish and remove field sample panels when directed.

C. Approved mock-ups will serve as the design reference sample and, with Architect
approval, may be integrated into Work.

PROTECTION:

Protect persons and adjacent materials and finishes from dust, dirt and other surface or physical
damage during finishing operations, including materials driven by wind.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

REPAIRS:

A Immediately after removal of forms and inspect all surfaces for defects. Repair or patch
defects only after defects are inspected by the Engineer and then only with the
Engineer’s permission. Do all cutting and repair within 48 hours after removal of forms;
cure repairs same as new concrete.

B. Defective Areas: Where patches are allowed, repair and patch areas; must match the
surrounding areas in color and texture so as to be indistinguishable after completion,
including curing and finishing. Determine mix for color by trial mixes before patching;
after initial cure, dress patch or repair area mechanically or by hand for texture match.
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3.3

SECTION 32 30 05 CONCRETE FINISHING FOR SITE WORK

FINISHES FOR FORMED SURFACES:

A

Rough Form Finish: Provide for surface of walls and footings adjacent to grade or below
grade. This is the concrete surface having texture imparted by form facing material use
with tie holes and defective areas repaired and patched and fins and other projections
exceeding 1/4 inch in height rubbed down or chipped off.

Smooth Formed Finish: Provide a smooth formed finish on formed concrete surfaces
exposed to view. This is an as-cast concrete surface obtained with selected form facing
material, arranged in an orderly and symmetrical manner with a minimum of seams.
Remove fins and other projections completely and smoothed. Repair and patch
honeycombs and defective areas as directed by the Engineer. Tie holes shall not be
filled.

Sacked Finish:

1. On all designated surfaces of the exposed concrete, provide a sacked finish by
coating the concrete with sacking mortar. Sacking of patched or defective
concrete surfaces may be required by the Engineer for areas not other wise
already requiring this work.

Repair and patch tie holes, honeycombs and defective areas and trowel to
smooth finish. Remove fins and other projections completely and smoothed.

3. Thoroughly wet surface to prevent absorption.

Coat entire surface with sacking mortar as soon as surface of concrete
approaches surface dryness.

)

5. Thoroughly and vigorously rub mortar over area with clean burlap pads to fill all
voids.
6. While mortar is still plastic but partially set (so it cannot be pulled from voids),

sack-rub surface with dry mix of sacking mortar (leave out water). There should
be no discernible thickness of mortar on concrete surface, except in voids; all
surfaces should be uniformly textured.

immediately begin a continuous moist cure for 72 hours.

~

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching
adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces unless otherwise indicated. Provide for face surface
of walls adjacent to plaza, walks and stairs.

Sandblasted Concrete Finish: Where indicated, provide light and medium sandblast
finish. Abrade to uniform texture and bite as determined/field samples.

FINISHES FOR UNFORMED SURFACES:

A.

Screed all slabs, for whatever finish, to true levels or slopes, work surfaces only to the
degree required to produce the desired finish; do no finishing in areas where water has
accumulated, drain and rescued; in no case use cement and sand sprinkling to absorb
moisture. Carefully finish all joints and edges with proper tools, unless otherwise
specified.

Rough Screed Finish: Consolidate, level, and screed all surfaces to obtain evenness and
uniformity; remove all surplus concrete after consolidation by striking off with sawing
motion against guide strips. Provide for top horizontal surfaces of non-exposed footings.
Provide for concrete slab under synthetic safety surfacing.

Float Finish: Apply float finish to monolithic slabs to receive trowel or other finishes. After
screeding, consolidating, and leveling concrete slabs, do not work surface until ready for
floating. Begin floating, using float blades or float shoes only, when surface water has
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3.6

3.7

SECTION 32 30 05 CONCRETE FINISHING FOR SITE WORK

disappeared, or when concrete has stiffened sufficiently to permit operation of power-
driven floats, or both. Consolidate surface with power driven floats or by hand floating if
area is small or inaccessible to power units. Finish surfaces to tolerances of F(F) 18
{floor flatness) and F(L) 15 (floor levelness) measured according to ASTM E 1155. Cut
down high spots and fill low spots. Uniformly slope surfaces to drains. Immediately after
leveling, re-float surface to a uniform, smooth, granular texture.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is

- free of trowel marks and uniform in texture and appearance. Grind smooth any surface

defects that would telegraph through applied coatings or floor coverings.

Broom Finish: Apply a non-slip broom finish to all exterior concrete slabs, stairs, walks,
and ramps, and elsewhere as indicated. Immediately after float finishing, slightly
roughen concrete surface by brooming with fiber bristle broom perpendicular to main
traffic route.

Sandblasted Concrete Finish: Where indicated, provide light and medium sandblast
finish. Abrade to uniform texture and bite as determined/field samples.

Defective Work: Remove and replace when directed by the Engineer, surfaces which
show excessive shrinkage cracks.

CURING:

A

Protect freshly deposited concrete from premature drying and excessively hot or cold
temperatures; maintain minimal moisture loss at relatively constant temperature for
necessary hydration time and proper relatively constant temperature for necessary
hydration time and proper hardening of concrete.

Duration of Curing: In addition to the initial overnight curing, continue final curing
operations until the cumulative number of days or fractions thereof (not necessarity
consecutive) occurs, during which time the temperature of the air in contact with the
concrete is above 50 degrees F, equals 7 days. If high-early strength concrete has been
used, continue final curing operation for 3 days total time, calculated as before. Take
care to prevent rapid drying at the end of the curing period.

INSPECTION:

Contractor shall notify Engineer that they are starting concrete finish repair work at least 48 hours
prior to the beginning of work.

CLEANING:
Leave premises clean and free of residue from work in this section.

END OF SECTION 323005

MMC ED/CC EXPANSION 4034 32 30 05-Page 3 09/26/08






SECTION 32 84 00 PLANTING IRRIGATION

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

1.6

DESCRIPTION:

Furnish and install sprinkier systems in conformance with the drawings and specifications, complete
and ready for use. The work consists of furnishing all materials necessary for a complete installation,
including, wire sleeves, pipe, valves, fittings, sprinklers, controller, valves, back-flow prevention
device, and all appurtenances related thereto. Included shall be all labor of installation, including
trenching, plumbing, back-filling, electrical work, adjustments, and all other items of labor necessary
for a satisfactory operating system.

QUALITY ASSURANCE:

Qualifications: Contractor must be a Washington State licensed landscape contractor. The irrigation
system must be installed under the direct supervision of a journey irrigation mechanic or journey
plumber. All potable water system components shall be installed by a licensed plumber and all
testing of the backflow prevention equipment shall also be done by a licensed plumber.

REFERENCES:
Division 32 Section "Plants" coordination with tree planter.

Division 33 Section "Subdrainage” for below-grade drainage of landscaped areas, paved areas, and
wall perimeters.

SUBMITTALS:

A Submit complete materials fist prior to performing any work. Submit manufacturer catalog
data and full descriptive literature, including current manufacturer's price list.

B. Equipment or materials installed or furnished without prior approval of the Engineer will be

rejected and such materials will be required to be removed and replaced with approved
materials at the complete expense of the Contractor.

PROJECT CONDITIONS:

A Underground utilities and elements: Locate all underground utilities and elements prior to
digging and/or driving stakes. Take care, to neither disturb nor damage any existing above
ground or underground utilities or elements. Keep streets, sidewalks and site clean, free
from debris and affected drains open and free flowing at all times. Engage the services of a
private utilities locating service for location of utilities within the site. Contact the Engineer for
“as-built” information for on-site irrigation and water system information.

B. Site inspection and layout: Before proceeding with any work, the Contractor shall inspect the
site, carefully check all grades and verify all dimensions and conditions affecting the work to
satisfy him/her that he/she may safely proceed. Changes or alterations to the system to
meet actual conditions shall be made at the Contractor's expense. Irrigation plan is
diagrammatic and is not intended to show exact locations of existing or proposed piping,
valves or controllers. Locate new items as closely as possible to related curbs, walls, fences
or edges of paving. Pipelines shown parallel on drawing may be placed in a common trench
but separated by at least 6 inches. Sprinkler heads are shown accurately and shall be
installed as indicated by center of symbol.

GUARANTEE:
A. Contractor shall provide one year written guarantee as per Paragraph 3.07 of this section.
B. Guarantee shall include restoration of planted or paved areas due to settlement of trenches.
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Guarantee shall include one complete winterization and one complete de-winterization of the
irrigation system.

PART 2 - PRODUCTS

COPPER PIPE:

All copper pipe shall be Type K copper and shall conform to industry standards and be in
conformance with applicable ASTM or ANSI standards.

2.1

22

2.3

24

BRASS PIPE:

Brass pipe and fittings shall conform to industry standards and be in conformance with applicable
ASTM or ANSI standards.

PLASTIC PIPE:

A PVC pipe (mainline) upstream of the control valves (mainlines) shall be Schedule 40 or
better and shall conform to all requirements of ASTM D1785-86. ,

B. PVC pipe (zone lines) downstream of the control valves (laterals) shall be Schedule 40 or
better and shall conform to all requirements of ASTM D1785-86.

C. All PVC pipe shall be marked with the manufacturer's name, class of pipe and NSF seal.
Pipe shall bear no evidence of interior or exterior extrusion marks. Pipe walls shall be
uniform, smooth and glossy. Pipe may be pre-belled or with individual solvent-weld
couplings.

D. All PVC fittings shall be of the solvent weld type except where risers, valves, etc., require
threaded transition fittings. All fittings shall conform to the requirements of ASTM D2466-78.
All threaded PVC fittings and nipples shall be Schedule 80 or better.

E. All PVC pipe must be delivered in at least twenty foot (20') lengths.

F. All PVC pipes and fittings for swing joints shall conform to all requirements of ASTM D3139.

G. Sleeves required for main and lateral lines located under paving shall be Schedule 40 PVC,
with the inside diameter (1.D.) of sleeve to be twice the outside diameter (0.D.) of the insert
pipe, maximum 1 insert pipe per sleeve. All wiring to be in separate sleeves from piping
sleeves.

H. Use Teflon tape on all threaded fittings.

I Primer shall be P70 and glue shall be 705 clear or gray on main and laterals.

J. Provide water-tight “link seal” or equal structural penetration seals where pipes penetrate

building floors and walls.

AUTOMATIC IRRIGATION CONTROLLER ASSEMBLY:

A

Hybrid type controller that combines electromechanical and microprocessor based circuitry
capable of fully automatic and manual operation. Station timing: 1-120 minutes in 1-minute
increments, and 2-12 hours in 10-minute increments. Input: 117 volt AC, 60HZ. Output:
26.5 Volt AC, 1.5 amps. Controller shall have an integral circuit breaker or fuse. Controller
shall have two master valve/pump start circuits.

1. Duplex receptacle, LEV5280-W.
2. Controller shall include terminal strip for 24-volt wires.
3. Controller: Rainbird ESP-MC Series reference plans for number of stations.

General Conditions:
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2.8

SECTION 32 84 00 PLANTING IRRIGATION

1. Controller shall be hard wired in conduit. All conduits are to be UL approved
electrical conduit minimum size 1 1/2-inch diameter, 18-inch deep minimum.

2. Conduit size for irrigation control wires shall be minimum 1 1/2-inch diameter.

3. Communication cable shall be the type recommended by the irrigation controller

manufacturer. No splices in the communication cable will be allowed unless
approved in writing by Engineer.

4, All controllers and sensor decoders shall be grounded with three ground rods to a
resistance of less than 10 ohms.

CONTROLLER ENCLOSURE:

A. Controller will be wall mounted at locations shown on drawings in powder-coated steel
cabinet. Confirm location with Engineer prior to installation.

POP-UP SPRINKLER HEADS:

A All heads shall have a built-in pressure-regulating device. The device shall regulate nozzle
pressure to the design pressure. The pressure-regulating device shall be an internal part of
the pop-up stem.

B. The heads shall have matched precipitation rate nozzles with adjusting screws.

C. All heads shall have screens under the nozzles.

D. The heads shall be equipped with check valves to prevent low head drainage. The check
valves shall hold back pressures equivalent to 10 feet of head.

E. The heads shall be of types, manufacture and sizes shown on the Plans and Details and/or
the following: ‘
1. Rotor Heads: Rainbird 1800-SAM Series, 12-inch pop-up
2. Bubbler: Rainbird 1300A-F Bubbler

AUTOMATIC CONTROL VALVES:

A Valves shall be of all brass construction or iron body, bronze-mounted, giobe pattern. The
valve pressure rating shall be 150 psi min. All connections shall be brass pipe, threaded.
B. Valves shall be electrically operated, actuated by a solenoid utilizing AC current, 24 volts,

and rated at not more than 8.5 VA with an in-rush maximum of 1.0 amp. The solenoid coil is
to be sealed in an "Epoxy" material so it is completely waterproof.

C. Operation of all valves (except the master valve) shall be normally closed solenoid control
capable of operating within minimum flow requirements.

D. Diaphragm operated of one-piece construction. The diaphragm shall be fully pressure
balanced in both the open and closed positions.

E. Solenoid shall be mounted directly on the valve or bonnet. All parts and tubing downstream
of the entrance shall be of larger size to permit passage of foreign particles.

F. A flow adjustment stem with cross handle shall be provided that limits the travel of the valve

plug from full closed to full open, allowing manual closure or flow regulation. A manual
control shall be provided for operation with or without the control wiring installed.

G. Construction shall be so that all operating parts are accessible and removable from the top
by removing the bonnet without having to disconnect the valve body from the pipeline. The
valve shall be capable of being operated in any position.

H. Valves shall be Rainbird PEB Series, size as noted on plans

CONTROL WIRE FOR AUTOMATIC CONTROL VALVES:
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Control wire shall be double\ jacketed maxi cable strand copper designed for twenty (20) to
fifty (50) volts and UL approved as Type U.F. (Underground Feeder). The UL and U.F.
designations shall be clearly marked or indented on the insulation jacket of the wire.

Expansion curls shall be provided within three (3) feet of each wire connection to solenoid
and at least every three hundred (300) feet in length of control wire length. Expansion curls
are formed by wrapping at least 5 turns of control wire around a rod or pipe 1" or more in
diameter. Withdraw the rod or pipe once curls are formed.

White, black and orange colored wires shall be used.

The master valve shall be installed with separate power and common wires which shall be
different colors than the other control wires. The wire colors shall be blue (power) and yellow
(common).

Copper conductors must meet or exceed ASTM B-3 requirements.
Install spare wires as noted on plans.

QUICK COUPLING VALVES:

A

Shall be one inch (1"), all brass, and one or two piece bodies, with locking brass tops and
have galvanized steel swing joints as shown in the Details. Provide five (5) operating keys

S ae oiil T TS,

and hose swivels on each project.

Quick coupler valve for use of compressed air for winterizing shall be 1" all brass, two piece
bodies with locking brass tops. Provide one (1) operating key on each project.

Shall be of the type, manufacture and size shown on the drawings and/or the following:
Rainbird 44LRC with 1 inch outlet, single lug 2-piece with locking lid and matching key, or
approved equal. All quick coupling valves shall be installed in a 10” diameter valve box as
shown in the Details.

MANUAL VALVES:

A

Gate valves 2" and larger shall be flanged, iron body, brass trimmed, resilient double disc
g

H i T3} 4 4 All
wedge, and integral taper seats with non-rising stem and square actuator. All

shall be Class 150 with a minimum 150 psi - 300 WOG.

Curb or Gate Valves one and one half inches (1-1/2") and smaller shall be all bronze
construction with ‘tee’ handle, 175 psi water working pressure, Mueller Oriseal Mark I, or
approved equal.

Stop and Waste Valves shall be all bronze construction, 175 psi water working pressure,
Mueller Oriseal Mark Il, or equal.

Drain valves shall be of types, manufacture and sizes as shown on the Plans and Details
and/or the following:

R

aie vaives

1. Gate Valve: Kennedy, Mueller, or Hammond.
2. Drain Valve: Mueller Mark il Oriseal H-10284 stop and waste.
3. Or approved equal.

MASTER VALVES / FLOW SENSORS:

A

Master Control Valve:

1. The master control valve shall be a normally open electric solenoid actuated valve.
The valve shall have an NPT inlet and outlet. The valve shall be capable of working
at pressures of up to 150 psi.

2. The master control valve shall meet all of the requirements for Automatic Control
Valves with the exception of that noted above.

MMC ED/CC EXPANSION 4034 32 84 00-Page 4 09/26/08



B.

SECTION 32 84 00 PLANTING IRRIGATION

3. The master control valve shall also be of the type, manufacture and size shown on
the Drawings and/or the following: Superior No. 3100, or approved equal.

4. The master control valve shall be installed with separate power and common wires
as described in 2.08 (D) above.

Flow Sensor:;

1. The thermoplastic flow sensor shall have a six bladed impeller with a proprietary,

non-magnetic sensing mechanism. The transmitted signal shall be a low impedance
8 VDC square wave signal. The maximum transmitted signal distance shall be 2000

feet.

2. The flow sensor shall include a PVC schedule 80 tee fitted with a removable sensor
alert.
3. The flow sensor shall be of the type, manufacture and size as shown on the

Drawings and shall be Rainbird FS-200P.

a. The Flow Sensor (Maxi) Wire shall only be PE-89 Communication Cable, as
manufactured by Regency. The cable shall have 6 wire pairs. The
conductors shall be 22 awg solid copper, insulated, filled and metal
shielded. The outside diameter of the cable shall be 0.40 inch. No splices
in the cable are acceptable. Connection to Flow Sensor shall be made
using Super SERVISEAL Closure.

b. The Output Transmitter shall be Rainbird PT-1502 (included in controller

assembly).

212  VALVE BOXES:

A

Automatic control valves shall be enclosed in valve boxes of HDPE or polyolefin and fibrous
material (preferably recycled material) with locking lids. The bottom section is to be slotted
so as to extend below the pipe. Extensions shall be added as required to meet grades per
the Details. Automatic control valves shall read ACV, master valve boxes shall read MV,
gate valves shall read GV, etc.

Drain valves and individual gate valves shall be enclosed in a 10" round valve boxes of
HDPE or polyolefin and fibrous material with locking lids.

Provide two (2) sets of all keys required for valves, valve box covers, and protective sleeve
covers unless otherwise noted.

Valve boxes shall be of the type, manufacture and size shown on the Plans and Details
and/or the following:

1. Ametek or Carson 10 inch diameter round box (for drain valves, quick couplers and
gate valves), green color.

2. Ametek Jumbo Box with Pentagon Lock or Carson 1220-12 with bolt down locking
lid and extensions as required (for single valve only) green color.

3. Ametek Extra Large Utility Box or Carson 1730-18 with bolt down locking lid and
extensions as required (use for two valves), green color.

4, Backflow preventers and pressure reducing valves shall be installed in a Fog tite
#25-TA concrete vault as shown on the Plans and Details.

5. Or, approved equals.

213  BACKFLOW PREVENTION DEVICES:
Refer to mechanical engineer plans.

2.14  SWING JOINTS:
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No pre-fabricated swing joints will be allowed. Use Marlex Sch 80 Nipples PVC TXT 90, Sch
80 risers.

215  OTHER SUPPLIES:

A

B.

Electrical tape shall be black plastic, three-quarters inch (3/4") wide and a minimum of 0.007
inches thick and the all-weather type.

Teflon tape shall be used for all threaded connections. Tape shall be set back a minimum of
one quarter inch (1/4") into the pipe threading.

Pressure gages for the pressure reducing valve assembly shall be liquid-filled Ashcroft 1009
AL with one quarter inch (1/4") gage cock attached or approved equal.

Encapsulate all splices with approved splice kit with sealant. Wire Splice Kit: DBY 3M splice
kit, Or approved equal.

2.16  IDENTIFATION:

A

Underground - Type Plastic Line Markers: Permanent, bright-colored, continuous-printed
plasticized aluminum tape, intended for direct-burial service; not less than 3" wide x 5 mils
thick. Provide biue tape with biack printing reading "CAUTION IRRIGATION LINE BURIED
BELOW". Line Tec. Inc., PO Box 67, Glen Ellyn, IL 60138. Detectable Marking Tape; Allen
Systems, P.O. Box 33569, Houston, TX 77233 (713)943-7213, (800) 231-2077; or Magnatec
by Thor Enterprises, Inc. P.O. Box 450, Sun Prairie, Wl 53590.

Christy’s identification tags manufactured from polyurethane Behr Desopan, incorporating an
integral attachment neck and reinforced attachment hole and will be capable of withstanding
180 pounds pull force. Tag shall be 2 1/4” x 2 3/4” in size. All lettering shall be hot stamped
in black and capable of withstanding outdoor use. Tag color shall be yellow. Marking tag
shall be double side stamp with zone valve number.

217  BACKFILL MATERIAL:

A
B.

Sand for backfill around all irrigation heads use: common builder's sand.

Suitable bedding material for use around all pipes and equipment as shown on the Details,
use: native topsoil with no rocks or other debris more than 1 inch diameter or common
builder’s sand.

- QO

PART 3 - EXECUTION
3.1 LAYOUT OF IRRIGATION SYSTEM:

A

Stake the sprinkler irrigation system following design shown on the Plans before the
construction begins. Alterations and changes in the layout may be expected in order to
conform to the ground conditions and to obtain full and adequate coverage of water. It is
understood that corrective measures in the system may become necessary, but no changes
or alterations in the system as planned shall be made without the prior authorization of the
Engineer.

Before starting work, determine that work may proceed without disruption of activities of
other trades.

The Contractor shall carefully check grades to ensure that area is ready to begin work.

Contractor is responsible for taking all reasonable investigative actions and precautions
when working around all utility systems.

3.2 TRENCHING:
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A The contractor will save and maintain any sod from the ditches and replace it after sprinkler
installation. Sod shall not be displaced for more than 48 hours.
B. Exercise care when excavating trenches near existing trees. Where roots are two inches

(2") and greater in diameter hand excavate and tunnel. When large roots are exposed, wrap
with heavy burlap for protection and prevent excessive drying. Trenches dug by machines
adjacent to trees having roots two inches (2") and less in diameter shall have the sides hand
trimmed making a clean cut of the roots. Trenches having exposed tree roots shall be back-
filled within twenty-four (24) hours unless adequately protected with moist burlap or canvas.

C. The top six inches (6") of soil shall be kept separate from subsoil and shall be replaced as
the top layer when backfill is made.
D. Trenches shall be excavated for all pipe to provide the minimum depth of cover below finish

grade of 24" for live lines (mains), and 18" for laterals and all others, no wider at any point
than is necessary to lay the pipe or install equipment. Trenches shall be excavated with
vertical sides. Locate outside of paved areas wherever possible.

E. Materials unsuitable for bedding of pipe to be removed to a depth 4" below trench bottom,
and replaced with suitable bedding material as directed by the Engineer. Suitable bedding
material shall be: excavated trench material, free from rocks, roots, sticks, debris or other
sharp objects over one inch in diameter; or sand, as required.

F. All trenches must be straight, with appropriate pipe-fittings used to allow pipe to be laid
without undue bending and not have abrupt changes in grade.

G. The trench bottom must be free of rocks or sharp-edged objects.

H. The use of an underground vibratory plow or similar device to pull pipe will not be permitted.

3.3 INSTALLATION:
A installation of Pipe

1. All exposed irrigation lines within the parking structure will be copper, type as
approved by building codes. Interior piping shall be installed by the project plumbing
contractor with coordination by the landscape irrigation contractor. This includes
from the mechanical room p.o.c. and all runs and penetrations to the various
planters on-structure and the runs through the building structures to the perimeter
streetscape planting. The landscape irrigation contractor will install all pipe at the

planter pipe transition and the PVC street tree irrigation lines.

B. PVC Pipe and Fittings:

1. The Contractor shall exercise care in handling, loading, unloading and storing to
avoid damage. The pipe and fittings shall be stored under cover, and shall be
transported in a vehicle with a bed long enough to allow the length of pipe to lay flat,
so as not to be subject to undue bending or concentrated external load at any point.
Any pipe that has been dented or damaged shall be discarded until such damage
has been cut out and the pipe is rejoined with a coupling.

2. PVC pipe ends shall be cut to ninety (90) degrees to the pipe length and cleaned of
all cutting burrs prior to cementing. Use approved reaming tool. Pipe ends shall be
wiped clean with a rag and lightly wetted with PVC primer. Cement shall be applied
with a light coat on the inside of the fitting and heavier coat on the outside of the
pipe. Pipe shall be inserted into the fitting and given a quarter turn to seat the
cement. Excess cement shall be wiped from the outside of the pipe. Pipe will be
tested as indicated elsewhere in these specifications. No back filling will be
permitted other than at the centers of pipe lengths until the pressure test is
completed.

3. Appropriate primer shall be used with solvent glue. Solvent welded joints shall be
given at least fifteen (15) minutes set-up time before moving or handling. Pipe shall
be partially center loaded to prevent arching and slipping. No water shall be
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permitted in pipe until a period of at least ten (10) hours has elapsed for solvent weld
setting and curing.

Before pressure testing, soluble weld joints shall be given at least twenty-four (24)
hours curing time.

No PVC pipe may be threaded or connected to a threaded fitting without an adapteyr.
Use Teflon tape on all male threads.

Great care must be taken to insure that the inside of the pipe is absolutely clean.
Any pipe ends not being worked on must be protected and not left open.

Brass pipe shall be installed in accordance with the local Plumbing Code and as
shown on the Plans and Details.

Teflon tape all male threads to prevent leaks and corrosion.

Wrap all brass pipes with black PVC tape where they pass through grouted
openings in concrete vaults.

D. Control Wiring:

1.

Control wires are to be taped together at five (5) foot intervals with electrical tape;
then this bundle is to be taped to the bottom of the supply line at ten foot (10
intervals with at least three (3) wraps of electrical tape. A bare copper wire #14 or
greater, will be installed on top of the PVC supply line for future detection with the
wire ends clearly exposed in the valve boxes.

Tie a loose 24 inches long loop in alf wiring at changes of direction greater than 30
degrees. Untie all loops after all connections have been made.

Splices will be permitted only at junction boxes, valve boxes, or at control equipment
and never between valves or valve and controller. A minimum of 24 inches of
excess conductor shall be left at all splices, terminal and control valves to facilitate
inspection and future splicing. All splices must be encapsulated with sealant in
approved splice kit.

One unconnected spare orange control wire (one spare wire for each 5 valves) is to
be run from the controller through each intermediate control valve box. Provide a
twenty-four inch (24") long, tight loop in each box. Where control valves run in
opposite directions from the controller, run a separate spare wire in each direction.

A schedule diagram shall be posted in the controller to facilitate the selection of the
valves to be operated.

Location and type of monitoring of controllers shall be directed by the Engineer
or as shown on the Plans.

Minimum size of wire is to be determined strictly by the following chart:

No. of Maximum Length of Common Wire

Valves 500' 1000 2000' 3000
1 14 14 14 14
2 14 14 14 10
3 14 14 10 8
4 14 14 10 8
5 14 10 8 6
6 14 10 6 6
7 14 8 6 4
8 14 8 6 4
9 14 8 4 4
10 10 6 4 2
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1" 10 6 4 -
8. The control wires shall be color coded as follows:
Neutral or common wire - White.
Lead-in wire - Black.
Extra wire — Orange

9. Control wires to be installed in 1 1/2 inch minimum PVC schedule 40 sleeve
under all paved areas.
10. Flow sensor wire to be computer interface wire between flow sensor and controller.

Install computer-interface (Maxi) wire on the underside of the mainline irrigation pipe
and attached in the same manner as for controller wires. The computer interface
wire shall be continuous with no splices.

E. Sleeves:

Trenches located under areas of existing or new paving shall have sleeves installed.
Sleeves shall extend 12" beyond the pavement on each side. Trenches shall be back-filled
with sand (6 inches above and 4 inches below the pipe) and compacted in layers to 95%
compaction, using manual or mechanical tamping devices. Trenches for piping shall be
compacted to equal the compaction of the existing adjacent undisturbed soil and shall be left

in firm unyielding condition. All trenches shall be left flush with the adjoining grade. The
Contractor shall set in place; cap and pressure test all piping under paving prior to paving

work.
F. Risers and Swing Joints:
1. All pop-up sprinkler heads and quick coupler swing joints must be constructed
‘ according to the Details.
2. Minimum riser size shall be the pipe size of the sprinkler head.
3. All threaded joints are to have Teflon tape or pipe dope (approved for PVC pipe)
applied to male threads only.
4. Risers are to be capped after installation in preparation for pressure testing.
5. Al pop-up sprinkler heads and quick coupiers shail have swing joinis that aiiow the

head to be set perpendicular and flush with finish grades.
G. Pop-up Sprinkler Heads:

1. Install heads as designated on the Plans and Details.

2. Spacing of heads shall not exceed spacing shown on the Plans for any reason.

3. Heads along curbs, walks, paving, etc. shall be placed 1/2 inch above finish grade
and no closer than 4 inches from paving edge.

4, All impact sprinkler heads located in athletic turf areas shall be equipped with rubber
covers.

5. All heads shall be set perpendicular to finish grade unless otherwise designated on
the Plans.

6. Backfill around heads with sand per the Details.

H. Automatic controllers:
1. Install irrigation controllers per manufacturer's specifications and shop drawings.
2. Electrical wiring (120 V.A.C.) shall be installed according to local code. A licensed

electrician must perform hard wiring of controller, and the work must be permitted
per Ft. Lewis Public Work requirements. The cost of all electrical work necessary to
make the automatic equipment operate properly shall be included in this contract.

3. Conduit for power supply wires shall be installed as shown on Plans and Details and
controller manufacturers shop drawings. The ends of all conduits, whether shop cut
or field cut, shall be reamed to remove burrs and rough edges. Cuts shall be made
square and true. Conduit bends, except factory bends, shall have a radius of not
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less than six times the inside diameter of the conduit. A 3/16-inch polyethylene pull
rope shall be installed in all conduits with two feet of pull rope extended beyond the
conduit openings and then secured. All conduit shall be free of debris. All conduit
openings shall be sealed with duct tape to prevent fouling.

4. The Engineer shall direct final location and type of mounting of controllers.

5. A diagram of schedule shall be posted in the controller to facilitate the selection of
the valves to be operated.

6. Install decoders, transmitter and all control equipment in controller housing per

manufacturer's specifications.
l. Quick Couplers:
All quick coupling valves shall be installed in a 10” diameter valve box as shown in the

Details.
J. Automatic Control Valves:
1. Install as shown on the Plans and Details.
2. Before installation of any automatic valves, the supply line must be thoroughly
flushed.
3. All automatic valves shall be enclosed in valve boxes with valve box extensions as
required.
K. Master Valve/Flow Sensors:
1. Install per manufacturer's specifications.
2. Coordinate wiring with control equipment.
L. Thrust Blocking:
Thrust blocking shall be installed on main lines 3 inches (3") in size as recommended by pipe
manufacturer.
M. Back-filling:
1. Back-filling shall be done when pipe is not in an expanded condition due to heat or

pressure. Cooling of the pipe can be accomplished by operating the system for a
short time before back-fill, or by back-filling in the early part of the morning before the
heat of the day.

2. In refilling the trenches, the fill around, 4 inches below, and 6 inches above the pipe
and fittings shall be suitable bedding material or sand, as required, and tamped.
The remainder of the backfill shall contain no lumps or rocks larger than three
inches. A six inch separation is required between all pipes when more than one
pipe occupies the trench. If no sodding is required, the top 6 inch of backfill shall be
replaced by topsoil where it exists (free of rocks over one inch, subsoil or trash) or
selected fill soil or sand if soil conditions are rocky.

3. All roots, rocks and surplus excavation shall be removed from the site unless
otherwise directed. Any turf areas buried under ditch excavation shall be raked
clean of any excavated material.

4. Trenches under roads or paved areas shall be back-filled and tamped with a
mechanical tamper in successive six inch (6") lifts. Paving shall be replaced to the
satisfaction of the Engineer.

5. Prior to completing backfill, place detection tape 12 inch above installed lateral and
supply mains for future line detection. Provide extra length to clearly expose ends in
the valve boxes.

6. Before complete back-filling, all underground appurtenances including risers, valves,
double check valve assembly, drain valves, and joints must remain exposed so that
they can be viewed during testing and located "as-built" by the Engineer. ltis
suggested that the Contractor partially backfill the pipe as it is laid, leaving all joints
exposed; then complete back-filling later after flushing, pressure testing, inspection
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3.4

3.5

CLEAN-UP:

SECTION 32 84 00 PLANTING IRRIGATION

and "record drawing" location. The location, inspecting and testing provisions of
these specifications will be strictly adhered to. If, for any reason, any part of the
sprinkler system is back-filled before approved location, testing, or inspection is
authorized, it must be completely uncovered and exposed until approved for back-
filling by the Engineer.

Upon completion of operations and prior to watering, clean all adjoining areas such as paving, curbs,
and lawns of debris caused by the work on this project, or any part of this project. All hard surfaced
areas shall be washed clean. Daily clean up shall be required on alf areas used for circulation,
parking, or other daily use.

TESTING AND INSPECTIONS:

A

Pressure Testing:

1.

w

7.

Make hydrostatic tests only in the presence of the Engineer. No pipe shall be
backfilled until it has been inspected, tested and approved.

Furnish necessary pump, gauges and all other test equipment.

All PVC main lines with valves installed and closed shall be flushed and pressure
tested with all joints exposed to one hundred fifty (150) psi until watertight.
Maximum psi loss in a thirty (30) minute test period shall be five (5) PSI.

Similarly, all PVC lateral lines with risers installed and capped shall be flushed and
pressure tested with all joints exposed to service line pressure required for design
for 30 minutes. Maximum PSI ioss allowed shall be five (5) PSI. The Engineer shall
visually inspect all lateral lines, joints, and swing joints for leakage.

To be valid, all tests must be witnessed and approved by the Engineer. The
contractor must give the Engineer forty eight (48) hours notice prior to the
anticipated date of inspection.

All gauges used in the testing of water pressures shall be certified correct by an
independent testing laboratory immediately prior to use on the project. Gauges shall
be re-tested when directed by the Engineer. ‘

All testing shall be approved prior to installation of valves or irrigation heads.

Equipment Surveying:

Upon the Engineer's approval of the Pressure Test, the Engineer will locate main lines and
lateral lines. If surveying is not required, backfilling of trenches can be completed.

Coverage Test:

1.

2.

Before the irrigation system will be accepted, the Contractor, in the presence of the
Engineer, shall perform a water coverage test for each zone of the system.
Contractor to be responsible to change nozzles, etc. at discretion of Engineer in
order to obtain full coverage with minimum over spray. Contractor will be required to
adjust and/or replace nozzles, etc. to meet this requirement. Prior to arrival of
Engineer, the Contractor shall accomplish the following: complete all work including
balancing, adjusting the system (pressure reducing valves, flow adjustment keys,
nozzles, etc.) to provide optimum coverage without fogging.

Notify the Engineer at least forty eight (48) hours in advance of coverage test.

Complete System Inspection (Punch List):

1.

Upon approved completion of the Coverage Test, trenching and installation of all
equipment, the Contractor shall request a Complete System Inspection of the entire
irrigation system including: backfilling, irrigation heads, valves, valve boxes,
controller and all other equipment.
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SECTION 32 84 00 PLANTING IRRIGATION

2. From this inspection, a punch list shall be prepared by the Engineer and presented
to the Contractor for completion. The Engineer shall give a date for completion of
the punch list, not to exceed two weeks.

3. Notify the Engineer at least forty-eight (48) hours in advance of Complete System
Inspection. The Contractor shall be responsible for having a two-way communication
system or sufficient personnel so that directions from the inspection areas to the
controller of the system can be readily accomplished.

E. Substantial Completion:

1. Contractor shall write a letter to the Engineer requesting substantial completion of

the irrigation system.
F. System Operations Orientation:

1. System Operation Training Session:

a. Prior to the training and orientation session. The date and time of the
session shall be subject to approval of the Engineer.

b. The "As-Built" plans shall be reviewed and all features explained. The "As-

Built" plans shall consist of red-lined corrections, notes, comments, etc. on a
clean bond copy print. All critical dimensions shall be shown to the nearest
inch. The Consultant shall review and approve the "As-Built" plans
submitted and prepare "As-Built' Drawings on Mylar for archive storage.

C. A complete maintenance and operations manual shall be prepared by the
Contractor and three copies of the manual shall be turned over to the
Engineer at the final inspection. The manuals shall consist of three ring
binders containing: (1) catalogs of all materials used, (2) a complete parts
list of all materials, (3) a written summary of all operations data including
spring start-up and winterization techniques, controller programming, valve
cleaning, irrigation adjustments, backflow preventer operation and any other
information required to operate and maintain system, (4) two local
distributors.

d. The controller station timing shall be set by the Engineer.
2. Controller Charts:
a. As-Built drawings shall be approved by the Engineer before charts are

prepared. The chart shall be a reduction of the actual As-Built Drawing
prepared by the Consultant.

b. Provide one controller chart per controller. Controller chart shall fit in behind
controller door. :
C. Chart shall be a bond copy print with a different pastel transparent color to

show each separate zone. Verify that the zone number as shown on the
Controller Chart matches the number on the actual control valve

identification tag
d. When completed and approved, hermetically seal (laminate) the chart
between two pieces of plastic.
e. The charts shall be completed before the project can be considered
Physically Complete.
3. The contractor shall provide the Engineer with the necessary keys and/or other tools

necessary to operate/drain/activate the system and spend sufficient time with the
Engineer to insure that the system operation/maintenance/winterizing can continue
after departure of the Contractor. The Contractor shall be fiable for all damage or
loss resulting from failure to comply with the provisions of this paragraph.

G. Functional Test:

1. Functional test of the control system shall be performed and demonstrate that all
parts of the control system function as specified or intended. The functional test for
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SECTION 3284 00 PLANTING IRRIGATION

each new system shall consist of not less than 30 days of continuous, satisfactory
operation.

2. Any materials determined to be faulty as part of the installation shall be replaced or
corrected by the Contractor at his expense in a manner respective to the Plans,
Details and other sections of this Specification. In the event of a system failure due
to faulty installation or workership, the 30 day period will be repeated until testing is

» complete.
36 PHYSICAL COMPLETION:
A. Upon completion and approval of all tests, inspections, training, manuals, as-built drawings,

and other requirements of this Section, the Engineer shall write a letter to the Contractor
transferring the project to the Owner's Maintenance and Operation's personnel.

B. Physical Completion of the system will be contingent upon Contractor providing signed and
approved irrigation/plumbing/health/electrical permits as may be applicable.

3.7 GUARANTEE:

A. Contractor shall submit a written guarantee, in approved form, stating that all work showing
defects in materials or workmanship will be repaired or replaced at no cost to the Engineer
for a period of one year from date of Physical Completion.

B. A final site meeting shall take place eleven months after the date of Physical Completion
(minimum of twelve months after Substantial Completion). The system shall be examined by
the Engineer to determine if the system requires alterations or replacements covered in the
Guarantee.

C. The sample Guarantee Form following this section may be re-typed on Contractor's
letterhead and contain the following information:
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SECTION 329113 STRUCTURAL SOIL

PART 1 - DESCRIPTION
1.1 SCOPE OF WORK:

This section specifies tree planting soil under pavement furnished and installed by the
contractor, as shown on the Drawings and specified herein. Work includes furnishing and
installation of materials and furnishing sample mixes and testing.

1.2 CODES AND REFERENCE STANDARDS:

Comply with codes and requirements of the authority having jurisdiction. Comply with applicable
requirements of the following standards, where these standards are in conflict wnth specification
requirements, the most restrictive requirement shall govern.

ASTM — American Society of Testing Materials.

USDA — United States Department of Agriculture.

AOAC - Association of Official Agricultural Chemists

WSDOT - Washington State Department of Transportation Specification for Road,
Bridge, and Municipal Construction.

AASHTO — American Association of State Highway Transportation Officials.

vow»

m

1.3 SUBMITTALS

A. Product Data: Manufacturer’s product literature for polymer soil conditioner.

B. Tests: Provide sieve analysis of crushed rock and clay loam products, pH test of clay
loam.

C. Component Samples: Provide bagged samples of crushed rock and clay loam in labeled,
clean, sealed containers weighing no more than 10 pounds each.

D Mix Samples and Compaction Tests: Mix and install on site up to 3 sample areas with
varied percentages of crushed rock and clay loam. Each sample area is to be minimum 6
feet square and 1 foot deep. Test samples shall be mixed according to the methods
specified and compacted in lifts as specified. Maintain samples areas in a moist
condition, protect from contamination and erosion, test each sample for compaction
levels and provide for inspection at weekly intervals by Landscape Architect over a period
of three weeks. Following the last inspection of the samples, the Landscape Architect will
indicate the percentage ratio of clay loam to crushed rock to be used for the project.

E. Mixing Methods: Submit description of equipment for and method of mixing.

1.4 DELIVERY, STORAGE AND HANDLING

A.  Protect materials during delivery and storage to ensure that the materials remain evenly
mixed and moisture levels are maintained to ensure adhesion of clay loam to crushed
rock. Do not allow material to become contaminated with debris or other soil materials.
Protect soil from erosion. Do not deliver or install materials during freezing conditions or
during heavy precipitation.
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SECTION 329113 STRUCTURAL SOIL

PART 2 - PRODUCTS
2.1 CRUSHED ROCK
A Materials shall be angular base course material ranging in size from %" to 1-1/2” meeting

WSDOT 9-03 (1)A. Particle size distribution shall be within the range of the following
percentages by volume:

Sieve Size Percent Passing
1-1/2” 90 TO 100%
1 20TO 75%
A 10 TO 50%
#40 5TO 10%
22 CLAY LOAM

A Material shall meet within the 5.5 to 6.5 pH range. Particle distribution shall comply with
US Department of Agriculture Soil Conservation Service Soil Survey for clay loam. Clay
loam shall be from a commercial processing facility, and shall contain no less than 2%
organic matter and no more than 5% organic matter. Clay loam shall be free of debris and
roots. Clay loam should be composed of the following percentages by volume:

Sieve Size Percent Passing
1mm 100%
.05 mm 70%
.02 mm 40%
.002 mm 10 to 25%
2.3 POLYMER SOIL CONDITIONER
A Materials shall be “Soil Moist Fines” with a particle size distribution of 500 to 50 microns,

or approved.

1. Suppliers:
a. H.D. Fowler Company at phone 425-746-8400.
b. JRM Chemical, Inc. at 1-800-962-4010.
C. Pacific Topsoils at phone 425-337-2700
d. or approved equal.

24 WATER

A.  Water shall be available throughout the mixing and placement of the soil. Water shall be
clean, potable water.

PART 3 - EXECUTION

3.1 SOIL MIXING
A. Mixing Ratios:
1. Crushed Rock: 2.5 to 3.5 cubic yards (72% to 78%)
2. Clay Loam: 1 cubic yard (28% to 22%)
3. Polymer soil conditioner: 4 Ibs.
4. Water: as needed
B. Mixing
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SECTION 32 91 13 STRUCTURAL SOIL

1. Mixing should be done at an off-site location. Measure materials accurately to
maintain the ratios of the mix.

2. The clay loam component of mix shall be in a friable condition that crumbles
easily and will mix uniformly.

3. Maintain sufficient moisture throughout the mixing procedure to ensure adhesion

of clay loam to crushed rock surfaces.

4. Spread a 1 foot thick layer or crushed rock over a clean paved surface.

5. Wet the rock evenly.

6. Broadcast spread evenly the proportional amount of dry polymer over the wet
rock. Over the polymer, spread a proportional amount of clay loam in an even
layer.

7. Turn the materials until materials are evenly mixed.

8. During the mixing process add water at the minimum rate required to ensure that

clay loam adheres to the surfaces of the crushed rock and to produce optimum
moisture content for compaction. Add amendments for pH adjustment, at the
time of mixing at rates recommended by the soil test.

C.  Soil Placement

1. Install soil in lifts of 6 inches or less and compact each lift.

2. Compact materials to peak dry density from a standard AASHTO compaction
curve to achieve 95% proctor density. No compaction shall occur when moisture
content exceeds maximum. Delay compaction until soil falls within allowable
range and protect soil during delays with covering to prevent soil erosion.

3. Notify the Engineer at least 2 days before the installation of soil. The Engineer
will regularly inspect the material during installation to ensure consistency with
sample mix. Soil which varies significantly from the approved sample, as
determined by the Landscape Architect, shall be removed and new soil installed
that meets these specifications.

4. Bring soils to sub-grade elevations to support paving as shown on the Drawings.
Subgrade surface shall be smooth and slope uniformly. Fill depressions greater
than %". Cover soil surface immediately to protect it from erosion by rain and
from contamination by toxic materials, construction waste, trash, debris, water
containing cement, or soil materials that will alter the article size distribution of
the mix.

3.2 ACCEPTANCE STANDARDS

A.  The Engineer will inspect the work upon the request of the contractor. Request for
inspection shall be received at least 2 days before the anticipated date of inspection.

3.3 CLEAN UP

A.  Upon completion of the soil installation operation, clean surrounding areas within the limit
of work. Remove excess material from the site. Do not wash adjacent areas with water
until paving materials covering soil are in place.

End of Section 329113
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SECTION 329200 — GRASS TURF

PART 1 ~ GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

A Section Includes:

1. Sodding.
B. Related Sections:
1. Division 32 Section "Planting Irrigation" for turf irrigation.
2. Division 32 Section “Plants” for planting soils, soil amendments, and
fertilizers.

DEFINITIONS

A Finish Grade: Elevation of finished surface of planting soil.

B. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-

place surface soil; imported topsoil; or manufactured topsoil that is modified with
soil amendments and perhaps fertilizers to produce a soil mixture best for plant
growth.

C. Subgrade: Surface or elevation of subsoil remaining after excavation is
complete, or top surface of a fill or backfill before planting soil is placed.

D. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the
lack of organic matter and soil organisms.

E. Surface Soil: Soil that is present at the top layer of the existing soil profile at the
Project site. In undisturbed areas, the surface soil is typically topsoil, but in
disturbed areas such as urban environments, the surface soil can be subsoil.

SUBMITTALS

A Product Data: For each type of product indicated.

B. Qualification Data: For qualified landscape Installer.

C. Maintenance Instructions: Recommended procedures to be established by
Owner for maintenance of turf during a calendar year. Submit before expiration
of required initial maintenance periods.

QUALITY ASSURANCE

A Installer Qualifications: A qualified landscape Installer whose work has resulted

in successful turf and grass paving installation and establishment.
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1. Professional Membership: Installer shall be a member in good standing
of either the Professional Landcare Network or the American Nursery
and Landscape Association.

2. Experience: Ten years experience in turf installation in addition to
requirements in Division 01 Section "Quality Requirements."

3. Installer's Field Supervision: Require Installer to maintain an
experienced full-time supervisor on Project site when work is in progress.

4, Personnel Certifications: Installer's field supervisor shall have
certification in one of the following categories from the Professional
Landcare Network:

a. Certified Landscape Technician - Exterior, with installation and
maintenance specialty area(s), designated CLT-Exterior.

b. Certified Turfgrass Professional, designated CTP.

C. Certified Turfgrass Professional of Cool Season Lawns,

designated CTP-CSL.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Sod: Harvest, deliver, store, and handle sod according to requirements in
"Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod
Transplanting and Installation” in TPI's "Guideline Specifications to Turfgrass
Sodding." Deliver sod in time for planting within 24 hours of harvesting. Protect
sod from breakage and drying.

B. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways
and pavements, or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of
bulk materials, discharge of soii-bearing water runoff, and airborne dust
reaching adjacent properties, water conveyance systems, or walkways.

1.7 PROJECT CONDITIONS

A. Planting Restrictions: Coordinate planting periods with initial maintenance
periods to provide required maintenance from date of Substantial Completion.
Seeding prior to April 1st and after November 1st may proceed only upon
approval by Landscape Architect.

B. Weather Limitations: Proceed with planting only when existing and forecasted
weather conditions permit planting to be performed when beneficial and optimum
results may be obtained. Apply products during favorable weather conditions
according to manufacturer's written instructions.

C. Coordination with planting areas (trees, shrubs, groundcovers): Plant turf areas
after planting trees, shrubs, and other plants unless otherwise indicated.

1. When planting turf, protect trees, shrubs, and other plants, and promptiy
repair damage caused by planting operations

1.8 WARRANTY
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Acceptance of lawn areas will be based upon growth of a uniform color and
dense stand of grass, without bare spots larger than 1' x 1' square. Seeded or
sodded areas that fail to produce ac-ceptable growth shall be re-sodded at no
change in Contract Amount.

1.9 MAINTENANCE SERVICE

A.

Initial Turf Maintenance Service: Provide full maintenance by skilled employees
of landscape Installer. Maintain as required in Part 3. Begin maintenance
immediately after each area is planted and continue until acceptable turf is
established but for not less than the following periods:

1. Sodded Turf: Thirty days from date of Substantial Completion.

PART 2 - PRODUCTS

2.2 TURFGRASS SOD

A

Turfgrass Sod: Certified complying with "Specifications for Turfgrass Sod
Materials" in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish
viable sod of uniform density, color, and texture, strongly rooted, and capable of
vigorous growth and development when planted.

Turfgrass Species: Sod shall be composed of the following:

50% Turf-Type Perennial Rye Grass
30%-45% Kentucky Bluegrass
5%-20% Fine Fescue

Approved Varieties:

1. Turf-Type Perennial Rye Grass: Grass Seed Mix shall consist of two or
more varieties listed below:

Brightstar SLT Hawkeye 4 Nighthawk Catalina ll
Brightstar Il SR 4420 Elfkin Pizzazz
Admire SR 4220 All Star 1l Amazing
Charger Il Pentlum “Manhattan4  Inspire
Promise Gator 3 Applaud Repell i
Seville Il Grand Slam Line Drive Cathedral Il
Kokomo Mach | Pennant il Terradyne

or, approved equals.

2. Kentucky Bluegrass: Blend must consist of two or more varieties listed
below:
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Julius Julia Cheri Merit

Rogale Bristol Brooklawn Chateau
Midnight Blacksberg | Blueridge Champagne
Coventry Fairfax Shamrock Blackstone
Asset Washington Bariris : Estate
Majestic or, approved equals.
3. IFi?e Fescues: At least one variety shall be selected from the following
ist:
Salsa Flyer Cindy Salem
Jasper Longfellow Proformer Victory
Weekend Seabreeze Dawson E+ Napoli
Barskol Barcrown Marker Tiffany
Bridgeport Bargreen Shadow I Tamara
Shadow w/Endo Jamestown | Treazure E Enjoy
Southport or, approved equals.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to be planted for compliance with requirements and other
conditions affecting performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint
washout, concrete slurry, concrete layers or chunks, cement, plaster,
oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing
compound, or acid has been deposited in soil within a planting area.

B. Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees,
shrubs, and plantings from damage caused by planting operations.

3.3 PREPARATION FOR GRASS PAVER MATERIALS

A Reduce subgrade elevation soil to allow for thickness of grass-paving system.
Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Grade so that installed paving is within plus or minus ¥ inch of
finish elevation. Roll and rake, remove ridges, and fill depressions.

MMC ED/CC EXPANSION 4034 32 92 00-Page 4 09/26/08



3.6

37

3.8

SODDING

A

B.

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is
frozen or muddy.

Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod:
do not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent
courses. Avoid damage to subgrade or sod during installation. Tamp and roll
lightly to ensure contact with subgrade, eliminate air pockets, and form a smooth
surface. Work sifted soil or fine sand into minor cracks between pieces of sod:
remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across-angle of slopes exceeding 1:3.

2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as
recommended by sod manufacturer but not less than 2 anchors per sod
strip to prevent slippage.

Saturate sod with fine water spray within two hours of planting. During first week
after planting, water daily or more frequently as necessary to maintain moist soil
to a minimum depth of 1-1/2 inches below sod.

Water newly planted areas and keep moist until new turf is established.

TURF MAINTENANCE

A

Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming,
replanting, and performing other operations as required to establish healthy,
viable turf. Roll, regrade, and replant bare or eroded areas and remulch to
produce a uniformly smooth turf. Provide materials and installation the same as
those used in the original installation.

1. Fill in as necessary soil subsidence that may occur because of settling or
other processes. Replace materials and turf damaged or lost in areas of
subsidence. .

2. In areas where mulch has been disturbed by wind or maintenance

operations, add new mulch and anchor as required to prevent
displacement.

3. Apply treatments as required to keep turf and soil free of pests and
pathogens or disease. Use integrated pest management practices
whenever possible to minimize the use of pesticides and reduce
hazards.

Watering: Install and maintain temporary piping, hoses, and turf-watering
equipment to convey water from sources and to keep turf uniformly moist to a
depth of 4 inches.

1. Schedule watering to prevent wilting, puddling, erosion, and
displacement of seed or muich. Lay out temporary watermg system to
avoid walking over muddy or newly planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch per week unless
rainfall precipitation is adequate.

Turf Post Fertilization: Apply fertilizer after initial mowing and when grass is dry.

CLEANUP AND PROTECTION
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A Promptly remove soil and debris created by turf work from paved areas. Clean
wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or
other paved areas.

B. Erect temporary fencing or barricades and warning signs as required to protect
newly planted areas from traffic. Maintain fencing and barricades throughout
initial maintenance period and remove after plantings are established.

C. Remove nondegradable erosion-control measures after grass establishment
period.

END OF SECTION 329200
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SECTION 3293 10 SOIL PREPARATION

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

DESCRIPTION:
The work includes furnishing and installation of soil and/or amendments for lawn areas and
landscape planting areas.

QUALITY ASSURANCE:
All products supplied shall comply with applicable state and local codes.

A. Washington Department of Ecology, Western Washington Stormwater Manual, BMP T5.13:
Post-Construction Soil Quality and Depth

B. WAC Chapter 173-350, Definitions and Section 220
C. United States Department of Agriculture (USDA) Soil Texture System of Classification

REFERENCE SECTIONS:
Section 329330 - Plants
Section 02950 - Landscape Planting

SUBMITTALS:
Submit the following samples to the Engineer for approval:
A Lawn Soils — 1 Gallon Container with soil analysis test.
B Planting Soils — 1 Gallon Container with soil analysis test.
C. Planter Soils — 1 Gallon Container with soil analysis test.
D Compost - 1 Gallon Container with supplier certification.

PROJECT CONDITIONS:

A. The site soils shall be amended with either Lawn Soil Mix, Planting Soil Mix (for on-grade
Landscape Planting Areas) or Planter Soil Mix (for on-structure planters) as shown on the
plans.

B. Keep streets, sidewalks and site clean, free from debris and affected drains open and free

flowing at all times. Protect drains with filter fabric covers during construction. Appropriate
erosion control measures shall be employed.

PART 2 - PRODUCTS

21

SOIL MIXES:

A. Lawn Soil Mix: intended for use in all lawn areas and shall consist of 60% Sand and 40%
Compost by volume. '

B. Planting Soil Mix: intended for use in on-grade Landscape Planting (shrub bed) Areas and
shall consist of 67% Sandy/Loam Mix component and 33% Compost by volume.

C.  Planter Soil Mix: intended for us in all on-structure Planter Areas and shall consist of the
following layered media:
1. Upper 18 inches: 75% sand, 15% fir-bark fines and 10% composted sewage sludge
(SoundGRO brand or approved equivalent).
2. Next lower 18 inches: 90% sand and 10% AXIS (or approved equivalent
diatomaceous-earth product).

3. All fill below 36 inches: 100% sand.
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22  SOIL MIX COMPONENTS:

A. Sand

1. The Sand Component shall meet the following specifications within reasonable

variations:
Screen Size Percent Retained Percent Passing
6.35mm 5% 95%
#10 15 85
#30 50 50
#60 60 40
#100 80 20
#200 90 10
B. Sandy / Loam Mix
1. The Sandy/Loam Mix component of the Planting Soil Mix shall be soil, based on
USDA standards and shall have the following characteristics:
Class Particle Size Range
Coarse sand 05-2.0mm
All sands 0.05-2.0mm
Silt 0.002 - 0.05 mm
Clay <0.002 mm

2. The Sandy/Loam component shall also meet or exceed the following

specifications:
Screen Size Percent Retained Percent Passing

6.35mm 5% 95%
#10 15 85
#30 50 50
#60 60 40

#100 80 20

#200 90 10

C. Compost
1. Composted material must be in compliance with WA Department of Ecology’s
specifications, which appear in WAC Chapter 173-350 Section 220; plus the
following additional requirements.
2. Additional Requirements
a. ~ The carbon to nitrogen ratio of the compost shall be below 25:1 or below
35:1 if the proposed plantings are composed entirely of plants native to
the Puget Sound Lowiands region.

b. The compost shall have an organic matter content of 35% to 65%% as
determined by “loss on ignition” test method.

3. Alternative organic materials may be used in lieu of the specified compost if they
meet the criteria for carbon to nitrogen ratio, contaminants (as defined in WAC
Chapter 173-350 Section 220), and when mixed with existing native soil can
achieve a calculated organic content of 5% for turf areas or 10% for planting
beds.

4. Submit one-gallon sample, source, and letter of certification from the supplier to

the Owner and/or Owner’s Representative for approval prior to installation.

2.3  SOIL MIX REQUIREMENTS:

A Each soil mix shall also have the following characteristics:
1. Each soil mix shall have a Saturation Extract Conductivity of less than 4.0 dS/m
@ 25 degrees C. as determined in a saturation extract.
2. The pH range shall be from 5.5 to 7.5.
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The Sodium Adsorption Ratio shall be less than 6.0.

The saturation extract concentration of Boron shall be less than 1.0ppm.

The water percolation/infiltration rate of the disturbed soil sample shall be a

minimum of 0.4 inches per hour.

6. The soil structure shall be loose, friable, and not subject to consolidation or
compaction.,

7. The soil shall contain less than 100 plant parasitic nematodes per 100 cc of soil.

8. The soil shall be relatively free of soil-borne plant pathogens.

9 Minimal weed seed shall be present, based on germination testing of a
representative sample.

10. Non-soil components shall be less than 1% by volume (i.e. plastic, sticks, glass,

efc.).

Each soil mix shall contain sufficient quantities of available nitrogen, potassium, phosphorus,
calcium, magnesium, sulfate, copper, zinc, manganese, iron and boron to support normal
plant growth. In the event of nutrient inadequacies, provisions shall be made to add required
materials prior to planting.

o w

The Contractor shall submit soil analysis from a soils testing laboratory to the Engineer.
Indicate source and obtain the Engineer's approval before hauling fo the site an (analysis test
with a 1 gallon sample is required).

PART 3 - EXECUTION
PREPARATION OF SUB-GRADE:

3.1

3.2

3.3

A.

Scarify sub-grade soils to depths noted below. Where possible and not in conflict with tree
driplines rip sub-grade 12" below surface. Reference tree protection specification and notes
when working within and around existing trees. Contact the Owner prior to conducting work
in theses areas for approval of soil sub-grade preparation methods.

1. For Lawn Areas - Sub-grade elevation 6 inches below finished grade.
2. For Landscape Planting Areas - Sub-grade elevation 12 inches below finished
grade.

PLACING AMENDMENTS:

A. Lawns Areas: Place 6 inches of planting soil and rototill soil thoroughly into top 9 inches of
prepared sub-grade.

B. Landscape Planting Areas On-Grade: Place a minimum of 12 inches of planting soil and
thoroughly rototill soil into top 9 inches of prepared sub-grade. For on structure planters, fill
entire planter the full depth to the structure below.

C. Landscape Planters On-Structure: Place soil the full depth of the planters and in the layers
as described in 2.1, C.

FINE GRADING:

A Perform fine grading to attain finish grades as shown on the Plans.

B. Rake out all rocks, roots, sticks and other debris larger than 1-inch diameter or sticks longer

than 3 inches long. Leave surface even and readily able to accommodate lawn or planting
installation. Compaction level shall be between 85 to 95 percent density. Adjust grades and
add soil as necessary as settlement occurs.
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34 INSPECTION:

The Contractor shall notify the Engineer least 48 hours in advance of the time of inspection

required for completion of soil preparation before seeding of lawn and planting of shrubs and
groundcover can occur.

END OF SECTION 329310
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SECTION 329330 PLANTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

DESCRIPTION:
Provide planted trees, shrubs and ground covers as shown and specified. The work includes:

A Preparation of subsoil

B. Plants and planting

C. Specified planting soils

D. Mulch and fertilizer

E. Staking

F. Maintenance

QUALITY ASSURANCE:

A Comply with sizing and grading standards of the 2000 edition of "American Standard for
Nursery Stock."

B. Nomenclature shall conform to Hortus Third compiled by the L. H. Bailey Arboretum,
Cornell University, 1976.

C. All plants shall be nursery grown or collected materials that has been held in a nursery

for at least one year. Nursery climatic conditions must be similar to those in the locality
of the project. All plants shall be weed free at the time of planting.

D. Stock furnished shall be at least the minimum size indicated. Larger stock is acceptable
at no additional cost, and providing that the larger plants will not be cut back to size
indicated. Provide plants indicated by two (2) measurements so that only a maximum of
twenty-five percent (25%) are of the minimum size indicated and seventy-five percent
(75%) are of the maximum size indicated.

REFERENCES:
Section 32 93 10 - Soil Preparation

SUBMITTALS:

A Submit the following material samples:
1. Fertilizer
2. Mulch

B. Submit the following material certification:
1. 'Plant material sources.

DELIVERY, STORAGE, AND HANDLING:

A Deliver fertilizer materials in original, unopened, and undamaged containers showing
weight, analysis, and name of manufacturer. Store in such a manner as to prevent
wetting and deterioration of the fertilizer.

B. Dig, pack, transport, and handle plants with care to ensure protection against injury.
Inspection certificates required by law shall accompany each shipment invoice or order to
stock. On arrival, the certificate shall be filed with the Engineer. Protect all plants from
desiccation. Wiltproof or another antidesicant shall be applied only with approval of the
Engineer. If plants cannot be planted immediately upon delivery, properly protect them
with soil, wet peat moss, or in @ manner acceptable to the Engineer. Water heeled-in
plantings daily. No plant shall be bound with rope or wire in a manner that could damage
or break the branches.
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Cover plants transported on open vehicles with a protective covering to prevent wind-
burn.

Provide dry, loose soils for pianting. Frozen or muddy soil is not acceptable.
Stock shall be handled by root ball only, not the trunks, stems or tops.

1.6 PROJECT CONDITIONS:

A

B.

Work notification: Notify the Engineer at least five (5) working days prior to the installation
of plant material. ‘

Protect existing utilities, paving, and other facilities from damage caused by planting
operations.

Do not install plant material when ambient temperatures may drop below 35%F or above
80°F.
Do not install plants when wind velocity exceeds thirty (30) MPH.

Confine work to designated areas. Do not disturb existing vegetation outside project
limits and protect all trees, shrubs and ground covers within project limits not designated
to be removed. Do not permit vehicular traffic or materials storage under or around new
or existing trees.

1.7 WARRANTY:

A.

Warrant plant material to remain alive and be in healthy, vigorous condition for a period
of one (1) year after the date of Physical Completion. Inspection of plants will be made
by the Engineer at the completion of planting.

Replace, in accordance with the drawings and specifications, all plants that are dead or,
as determined by the Engineer, are in an unhealthy or unsightly condition, and have lost
their natural shape due to dead branches, or other causes due to the Contractor's
negligence. The cost of such replacement(s) is at the Contractor's expense. Warrant all
replacement plants for one (1) year after Physical Completion, unless otherwise
specified.

Warranty shall not include damage or loss of trees, plants, or ground covers caused by
fires, floods, freezing rains, lightning storms, or winds over seventy-five (75) MPH, winter
kill caused by extreme cold and severe winter conditions not typical of planting area; acts
of vandalism or negligence on the part of the Owner.

Remove and immediately replace all plants, as determined by the Engineer, to be
unsatisfactory during the initial planting installation.

This warranty also applies to existing trees, shrubs and ground covers that are to be
removed and heeled-in for later replanting on-site.

PART 2 - PRODUCTS
2.1 PLANT MATERIALS:

A.

Plants: Provide plants typical of their species or variety; with normal, densely developed
branches and vigorous, fibrous root systems. Provide only sound, healthy, vigorous
plants free from weeds, defects, disfiguring knots, sunscald injuries, and abrasions of the
bark, plant diseases, insect eggs, borers, and all forms of infestation. All plants shall
have a fully developed form without voids, open spaces, broken branches, flush cuts or
stubs.

1. Dig balled and burlapped plants with firm, naturat balls of earth of sufficient
diameter and depth to encompass the fibrous and absorbing root system
necessary for full recovery of the plant. Provide ball sizes complying with the
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latest edition of the "American Standard for Nursery Stock.” Cracked or
mushroomed balls are not acceptable.

2. Bare-root plants: Dug with adequate fibrous roots, covered with a uniformly thick
coating of mud by being puddled immediately after they are dug, or packed in
moist straw, sawdust or peat moss.

3. Container-grown stock: Grown in a container for sufficient length of time for the
root system to have developed to hold its soil together, firm and whole.
a. No plants shall be loose in the container.
b. Container stock shall not be pot bound.

4. No pruning wounds shall be present with a diameter of more than one (1) inch

and such wounds must show vigorous callous on all edges. Trees shall not be
pruned within six (6) months prior to delivery.

22 SOILS:
Refer to Section 32 93 10 Soil Preparation.

2.3 FERTILIZERS:

A Description
1. 15-22-15
2. Fertilizer shall be as manufactured by Lilly Miller (or approved equal).
B. Analysis:
Total Nitrogen (N) 15%
Ammoniacal Nitrogen 4.6%
Urea Nitrogen 3.2%
Coated Slow Release Urea Nitrogen 3.3%
Slowly Available Water Soluble Nitrogen* 2.3%
Water Insoluble Nitrogen 1.6%
Available Phosphoric Acid (P,0s) 22%
Soluble Potash (K;0) 15%
Sulfur (S) 4%
Boron (B) 0.06%
Copper (Cu) 0.06%
Iron (Fe) 1%
Manganese (Mn) 0.15%
Zinc (Zn) 0.14%

Derived from Urea, Sulfur-Coated Urea, Methylene Ureas, Ammonium Phosphate, Sulfate of
Potash, Muriate of Potash, Iron Sulfate, Calcium and Sodium Borate, Copper Oxide and Sulfate,
Iron Oxide Sulfate and Frit, Manganese Oxide and Sulfate, Zinc Oxide and Sulfate.

* Slowly Available Water Soluble Nitrogen from Methylene Ureas.

24 MULCHES:
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A Fine ground fir or hemlock bark, free from weed seeds, sawdust, splinters or other
debris. Bark mulch shall not contain resin, tannin, wood fiber, or other compounds
detrimental to plant life.

B. Ground bark shall meet the following gradation requirements:
Percent Passing Sieve Sizes
95% - 100% 1/4 inch
80% - 100% No. 8
0% - 80% No. 35

PART 3 - EXECUTION
3.1 INSPECTION:

A. Finish grading shall be inspected and approved by the Engineer prior to planting.

B. Plant material shall be inspected and approved by the Engineer at the nursery, with
pictures or site prior to installation. Remove unsatisfactory material from the site
immediately.

3.2 PREPARATION:

Contractor shall locate plants by staking with stakes and flags as indicated on the Drawings or as
approved in the field. If obstructions are encountered that are not shown on the drawings, do not
proceed until Engineer has selected alternate plant locations.

3.3 INSTALLATION:

A. Plants brought to the planting site shall be bare root, balled and burlapped, or in
containers, depending on how specified in the planting schedule in the Contract for the
particular type of planting Material. Plants shall not be planted during freezing weather or
when the ground is frozen. Plants shall not be planted during excessively wet conditions.

Plants shall not be placed on any day in which temperatures are forecast to exceed 80
degrees unless the Engineer approves otherwise. Plants shall not be placed in areas
that are below finished grade.

B. Dates to plant: Planting trees, shrubs, and groundcovers within shall be performed
during the period between October 1 and April 30. Planting at other times shall only by
done by written permission by the Engineer and only if an automatic irrigation system is
available at the site at the time of planting.

C. Plants shall be removed from containers in a manner that prevents damage to the root
system. Containers may require vertical cuts down the full depth of the container to
accommodate removal. All circling roots shall be loosened to ensure natural directional
growth after planting.

D. Excavate circular plant pits with scarified vertical sides, except for plants specifically
indicated to be planted in beds. Provide planting pits at least twice the diameter of the
root system or container. Depth of pit shall accommodate the entire root system. Scarify
the bottom and sides of the pit to a depth of four inches. If groundwater is encountered
upon excavation of planting holes, the Contractor shall promptly notify the Engineer.

E. Place specified planting soil for use around the balls and roots of the plants.

F. Broadcast fertilizer at a rate of one-half pound (1/2#) of nitrogen per 1,000 square feet
after completion of planting around shrubs and ground covers only.

G. Set plant material in the planting pit to proper grade and alignment. Set plants upright,

plumb, and faced to give the best appearance or relationship to each other or adjacent
structure. Set crown of plant material at the finish grade. No filling will be permitted
around trunks or stems or above grafts on grafted trees. Backfill the planting pit with
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specified soil or amendment. Do not use frozen or muddy mixtures for backfilling. Form
aring of soil around the edge of each planting pit to retain water.

H. After balled and burlapped plants are set, water in soil mixture around bases of balls and
fill all voids. Remove all burlap, or plastic wrapping materials, twine, and wires, and wire
baskets from root balls.

I Space ground cover plants using triangular spacing in accordance with indicated
dimensions. Adjust spacing as necessary to evenly fill planting bed with indicated
quantity of plants. Plant to within eighteen inches (18") of the trunks of trees and shrubs
within planting bed and to within twelve inches (12") of edge of bed.

J. Spread and arrange roots of bare-rooted plants in their natural position. Work in
specified planting soil. Do not mat roots together. Cut all broken and frayed roots before
backfilling with remaining specified planting soil.

K. Mulching:

1. Mulch tree and shrub planting pits and shrub beds with required mulching
material three inches (3") deep immediately after planting. Thoroughly water
mulched areas. After watering, rake mulch to provide a uniform finished surface.

L. Staking: Stake all deciduous and coniferous trees immediately after planting. Within
planters, guy trees using specified Duckbill system or by guying trees to sides or bottom
of planters. Submit proposed system to Engineer prior to installation. Coordinate final
guying system with Owner for coordination of waterproof membrane system. Damage to
existing waterproof membrane systems will be the responsibility of the contractor.

M. Pruning: Prune all trees only to remove broken or damaged branches, or for aesthetic
purposes as directed by the Engineer. Branches will be pruned at the branch collar.
Neither stubs nor flush cuts will be acceptable.

3.4 MAINTENANCE:

A Maintain plantings for a period of at least thirty (30) days after substantial completion of
planting operations or until all plants are sufficiently recovered from transplanting and in a
healthy growing condition acceptable to the Engineer.

B. Maintenance shall include regular (at least twice weekly) cultivating, weeding, watering,
pruning (only as directed), and application of appropriate insecticides and fungicides
necessary to maintain plants free of insects and disease.

1. Re-set settled plants to proper grade and position. Restore planting saucer and
adjacent material and remove dead material.

2. Straighten, repair and adjust guy wires and stakes as required.

3. Correct defective work, as soon as possible, after deficiencies become apparent
and weather and season permit.

4. Water trees, plants, and ground cover beds within the first twenty-four (24) hours
of initial planting, and not less than twice per week (including rain) until Physical
Completion.

3.5 PHYSICAL COMPLETION:

A Inspection to determine Physical Completion of planted areas will be made by the
Engineer, upon Contractor's request. Provide notification at least ten (10) working days
before requested inspection date.

1. Planted areas will be accepted provided all requirements, including the
maintenance period have been complied with and plant materials are alive and in
a healthy, vigorous condition.

B. Upon Physical Completion, the Owner will assume plant maintenance.
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3.6 CLEANING:

Perform cleaning during installation of the work and upon completion of the work. Remove from
site all excess materials, soil, debris, and equipment. Repair damage resulting from planting
operations.

END OF SECTION 32 93 30
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SECTION 21 10 00 WATER-BASED FIRE SUPPRESSION SYSTEMS

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

B. Related Sections include the following:

1. Section 23 05 00 “Common Mechanical Materials and Methods.”

2. Section 23 05 53 “Identification for Mechanical Piping and Equipment.”

3. Section 21 31 13 "Fire Pumps.”

4. Section 28 31 00 "Fire Detection and Alarm" for alarm devices not in this Section.

SUMMARY
A. This Section includes fire-suppression piping and equipment for the following building
systems:

1. Dedicated and Combined Class !l fire-suppression standpipes.

2. Wet-pipe fire-suppression system, including piping, valves, specialties, automatic
sprinklers and accessories.

3. Dry-pipe fire-suppression system, including piping, valves, specialties, automatic
sprinklers, air compressor(s) and accessories.

4. Pre-action fire-suppression system, including piping, valves, specialties, automat-
ic sprinklers, air compressor(s) and accessories operated by fire-detection sys-
tem.

DEFINITIONS

A. Hose Connection: Valve with threaded outlet matching fire hose coupling thread for at-
taching fire hose.

B. Hose Station: Hose connection.

C. Working Plans: Documents, including drawings, calculations, and material specifications

prepared according to NFPA 13, NFPA 14, and FM Global for obtaining approval from
authorities having jurisdiction.

SYSTEM PERFORMANCE REQUIREMENTS
A. Design standpipe and sprinkler systems according to the following and obtain approval
from authorities having jurisdiction.
1. Perform a flow test as described in the Preparation Article in Part 3 of this speci-
fication section. Use results for system design calculations.

2. Include 10 psi margin of safety for available water flow and pressure.
3. Include losses through water-service piping, valves, and backflow preventers.
4 Sprinkler Occupancy Hazard Classifications: As follows unless indicated other-
wise:
a. Building Service Areas: Ordinary Hazard, Group 1.
b. Electrical Equipment Rooms: Ordinary Hazard, Group 1.
C. General Storage Areas: Ordinary Hazard, Group 1.
d. Clean Storage: Ordinary Hazard, Group 2
e. Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
f. Office and Public Areas: Light Hazard.
g. Patient Care Rooms: Light Hazard.
h. Exam Rooms and Treatment Rooms: Light Hazard.
i. Garages-Dry System: Ordinary Hazard, Group 1.
j. Laboratories/Pharmacies: Ordinary Hazard, Group 1.
k. Hospital Patient Care Areas: Light Hazard.
l. Church Worship Areas: Light Hazard.
m. Exterior Canopies-Dry System: Ordinary Hazard, Group 1
5. Minimum Flow Density (per square foot) for Closed Head Automatic-Sprinkler
Piping Design, wet system unless noted otherwise, as follows:
a. Light-Hazard Occupancy: 0.10 gpm over 1500-sg. ft. area.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 2500- sq. ft. area.
C. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 2500- sq. ft. area.
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d. Dry System, Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over
3,500-sq.ft. area.
6. The area of operation reduction allowed by NFPA Standard 13 will not be permit-

ted where quick response sprinkler heads are used in accordance with the provi-
sions of this specification section.

7. Maximum Protection Area per Sprinkier: As follows:
a. Light Hazard: 225 sq. ft.
b. Ordinary Hazard: 130 sq. ft.
c. Other Areas: According to NFPA 13 recommendations, unless otherwise
indicated.

Components and Installation: Capable of producing piping systems with 175-psig mini-
mum working-pressure rating, uniess otherwise indicated.

1.5 SUBMITTALS

A.
B.

C.

G.

General: See Section 23 05 00 for general requirements of submittals.

Submit product data, flow test report and drawings with hydraulic calculations in one sin-
gle package prior to installation.

Product Data: For the following:

1. Pipe and fitting materiais and methods of joining for standpipe piping.

2. Pipe and fitting materials and methods of joining for sprinkler piping.

3. Pipe hangers and supports.

4. Piping seismic restraints.

5. Vaives, including specialty valves, accessories, and devices.

6. Backfiow Preventers: Include pressure drop curve and maintenance and testing
information.

7. Alarm devices. Include electrical data.

8. Air compressors. Include electrical data.

9. Fire department connections. Include type; number, size, and arrangement of in-
lets; caps and chains; size and direction of outlet; escutcheon and marking; and
finish.

10. Hose connections. Include size, type, and finish.

11. Cabinets. Include dimensions, material, and finishes.

12. Sprinklers, escutcheons, and guards. Include sprinkler flow characteristics,

Fire-Hydrant Flow Test Report: As specified in "Preparation” Article.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13
and FM Gilobal, that have been approved by authorities having jurisdiction and FM Glob-
al. Include hydraulic calculations, if applicable. Include specific locations for sprinkler,
escutcheon, and cover finishes, and colors on drawings.

Field Test Reports and Certificates: Indicate and interpret test results for compliance with
performance requirements and as described in NFPA 13 and NFPA 14. Include "Con-
tractor's Material and Test Certificate for Aboveground Piping" and "Contractor's Material
and Test Certificate for Underground Piping.”

Maintenance Data: For each type of standpipe and sprinkler specialty to include in main-
tenance manuals specified in Section 01 78 23 “Operation & Maintenance Data.”

mounting finich and other nertinent data
mountng, nhisn, ang giner peruanent

1.6 QUALITY ASSURANCE

A

Installer Qualifications: An experienced installer who has designed and instalied fire-
suppression piping similar to that indicated for this Project and obtained design approval
and inspection approval from authorities having jurisdiction. The field installation shall be
supervised at all times by a journeyman sprinkler fitter.

Engineering Responsibility: Preparation of working plans, caiculations, and field test re-
ports by a qualified professional engineer. Base calculations on requirements of "System
Performance Requirements" article.

The system shall be designed by a NICET Level 3 certified sprinkler designer.
Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing engi-
neering services of the kind indicated. Engineering services are defined as those per-
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formed for installations of fire-suppression piping that are similar to those indicated for
this Project in material, design, and extent.

E. Manufacturer Qualifications: Firms whose equipment, specialties, and accessories are
listed by product name and manufacturer in UL's "Fire Protection Equipment Directory”
and FM's "Fire Protection Approval Guide" and that comply with other requirements indi-

cated.

F. Standpipe and Sprinkler Components: Listing/approval stamp, label, or other marking by
a testing agency acceptable to authorities having jurisdiction.

G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

H. NFPA Standards: Equipment, specialties, accessories, installation, and testing comply-
ing with the following:
1. NFPA 13, "Installation of Sprinkler Systems." See also FM requirements.
2. NFPA 14, "Standpipe and Hose Systems."

I FM Global Loss Prevention Data Sheets:
1. Earthquake Protection of Water-based Fire Protection Systems.
2. Fire Protection Water Demand for Nonstorage Sprinklered Properies.
3. NFPA 13 Standard for the Installation of Sprinkler Systems (with FM require-

ments).
1.7 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are pack-
aged with protective covering for storage and identified with labels describing contents.
1. Sprinkler Cabinets: Finished, wall-mounting steel cabinet and hinged cover, with

space for a minimum of six spare sprinklers plus sprinkler wrench. Include the
number of sprinklers required by NFPA 13 and wrench for sprinklers. Include
separate cabinet with sprinklers and wrench for each type of sprinkler on Project.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Specialty Valves and Devices:
Grinnell Corp.
Reliable Automatic Sprinkler Co., Inc.
Tyco Fire Products.
Viking Corp.
Victaulic Co. of America.
ater-Flow Indicators and Supervisory Switches:
Potter Electric Signal Co.
Reliable Automatic Sprinkler Co., Inc.
Viking Corp.
Watts Industries, Inc.; Water Products Div.
prinkler, Drain and Alarm Test Fittings:
Fire-End and Croker Corp.
Grinnell Corp.
Victaulic Co. of America.
prinkler, Branch-Line Test Fittings:
Elkhart Brass Mfg. Co., Inc.
Fire-End and Croker Corp.
Smith Industries, Inc.; Potter-Roemer Div.
prinkler, Inspector's Test Fittings:
Fire-End and Croker Corp.
G/J Innovations, Inc.
Triple R Specialty of Ajax, Inc.
6. Fire Department Connections:
a. Elkhart Brass Mfg. Co., inc.
b. Grinnell Corp.

MMC ED/CC EXPANSION 4034 2110 00 - Page 3 09/26/08
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SECTION 21 10 00 WATER-BASED FIRE SUPPRESSION SYSTEMS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

C. Reliable Automatic Sprinkler Co., Inc.
d. Smith Industries, Inc.; Potter-Roemer Div.
Sprinklers:
a. Globe Fire Sprinkler Corp.
b. Reliable Automatic Sprinkler Co., Inc.
c. Tyco Fire Products.
d. Viking Corp.
€. Victaulic Co. of America.
Hose Connections:
a. Fire-End and Croker Corp.
b. Guardian Fire Equipment, Inc.
C. Smith Industries, Inc.; Potter-Roemer Div.
Indicator Valves:
. Grinnell Corp.
. Milwaukee Vaive Co., Inc.
. Nibco, Inc.
. Victaulic Co. of America.
ire-Protection-Service Valves:
. Grinnell Corp.
. Nibco, Inc.
Victaulic Co. of America.
ackflow Preventers:
. Ames Co., Inc.
. Mueller Co.; Hersey Meters Div.
. Watts Industries, Inc.; Water Products Div.

Couplings for Steel Piping:

. Grinnell Corp.

. Star Pipe Products, Inc.; Star Fittings Div.
Victaulic Co. of America.

a
b
c
d
F
a
b
c
B
a
b
c
a
b

uplings for Ductile-iron Piping:

C

Couplings for Copper Tubing:

. Grinnell Corp.

. Victaulic Co. of America.
lexible Sprinkler Connection

a. FlexHead Industries Inc.

b. Panew Company Limited.

c. Paradise Industry Co Ltd.

Air Pressure Maintenance Devices:

a. Grinnell Corp.

b. Reliable Automatic Sprinkler Co Inc.
Water Flow Meter:
a.
b.
H

c
0

a Victaulic Co. of America.
o]

a

b

F

Badger Meter Inc.
Hersey Meters, Division of Mueller Group Inc.
Metron-Farnier LLC.
ose Cabinets
a Smith Industries, Inc.; Potter-Roemer Div.
Specialty Recessed Cabinets
a. Smith Industries, Inc.; Potter-Roemer Div.
b. Custom fabricated to fit application.

[¢

2.2 PIPING MATERIALS
A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and join-
ing materials.

2.3 PIPES AND TUBES

A. Ductile-Iron Pipe:

AWWA C151, mechanical-joint type; with cement-mortar lining and

seal coat according to AWWA C104. Include gland, rubber gasket, and bolts and nuts
according to AWWA C111.

MMC ED/CC EXPANSION 4034 211000 - Page 4
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SECTION 21 10 00 WATER-BASED FIRE SUPPRESSION SYSTEMS

B. Standard-Weight Steel Pipe: ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in
NPS 6 and smaller, and Schedule 30 in NPS 8 and larger.
C. Copper Tube: ASTM B 88, water tube, drawn temper.

PIPE AND TUBE FITTINGS

A. Ductile-Iron Fittings: ASTM A 536, ductile-iron casting complying with AWWA pipe size;
with ends factory grooved according to AWWA C606. Include cement-mortar lining and
seal coat according to AWWA C104 or epoxy, interior coating according to AWWA C550.

B. Cast-lron Threaded Flanges: ASME B16.1.

C. Cast-iron Threaded Fittings: ASME B16.4.

D. * Steel, Threaded Couplings: ASTM A 865.

E. Steel Welding Fittings: ASTM A 234/A 234M, ASME B16.9, or ASME B16.11.

F. Steel Flanges and-Flanged Fittings: ASME B16.5.

G. Steel, Grooved-End Fittings: UL-listed and FM-approved, ASTM A 536, ductile iron; with
dimensions matching steel pipe and ends factory grooved according to AWWA C606.

H. Copper, Grooved-End Fittings: ASTM B 75, copper tube or ASTM B 584, bronze cast-

ings.

JOINING MATERIALS

A. Refer to Section 23 05 00 "Common Mechanical Materials and Methods" for pipe-flange
gasket materials and welding filler metals.

B. Ductile-Iron, Keyed Couplings: UL 213 and AWWA C608, for ductile-iron pipe dimen-
sions. Include ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts and
nuts.

C. Ductile-lron, Flanged Joints: AWWA C115, ductile-iron or gray-iron pipe flanges, rubber

gaskets, and steel bolts and nuts.

D. Steel, Keyed Couplings: UL 213 and AWWA C606, for steel-pipe dimensions. Include
ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts and nuts. Inciude list-
ing for dry-pipe service for couplings for dry piping.

E. Copper, Keyed Couplings: UL 213 and equivalent to AWWA C6086, for copper-tube di-
mensions. Include ASTM A 536, ductile-iron housing with copper-colored enamel finish,
rubber gaskets, and steel bolts and nuts.

F. Transition Couplings: AWWA C219, sleeve type, or other manufactured fitting the same
size as, with pressure rating at least equal to, and with ends compatible with piping to be
joined.

POLYETHYLENE ENCASEMENT
A. Polyethylene Encasement for Ductile-iron Piping: ASTM A 674 or AWWA C105 ﬂlm
0.008-inch minimum thickness, tube or sheet.

GENERAL-DUTY VALVES
A. Refer to Section 23 05 23 "General-Duty Valves for Mechanical Piping" for gate, ball, but-
terfly, globe, and check valves not required to be UL listed and FM approved.

FIRE-PROTECTION-SERVICE VALVES

A. General: UL listed and FM approved, with minimum 175-psig nonshock working-
pressure rating. Valves for grooved-end piping may be furnished with grooved ends in-
stead of type of ends specified.

B. Gate Valves, NPS 2 and Smaller: UL 262; cast-bronze, threaded ends; solid wedge;
OS&Y; and rising stem.

C. Indicating Valves, NPS 2-1/2 and Smaller: UL 1091; butterfly or bali-type, bronze body
with threaded ends; and integral indicating device.

1. Indicator: Electrical 115-V AC, prewired, two-circuit, supervisory switch.

D. Gate Valves, NPS 2-1/2 and Larger: UL 262, iron body, bronze mounted, taper wedge,
OS8&Y, and rising stem. Include replaceable bronze, wedge facing rings and flanged
ends.

E. Indicator-Post, Gate Valves: UL 262, iron body, bronze mounted, solid-wedge disc, and
nonrising stem with operating nut and flanged ends.
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F. Wall Indicator Posts: UL 789, FM approved, horizontal, wall type, cast-iron body, with
windows for target plates that indicate valve position, extension rod and coupling, locking
device, hand wheel operator, and red enamel finish.

1. Operation: Operating wrench.

G. Swing Check Valves, NPS 2 and Smaller: UL 312 or MSS SP-80, Class 150; bronze
body with bronze disc and threaded ends. ‘

H. Swing Check Valves, NPS 2-1/2 and Larger: UL 312, cast-iron body and bolted cap, with
bronze disc or cast-iron disc with bronze-disc ring and flanged ends.

SPECIALTY VALVES

A. Alarm Check Valves: UL 193, 175-psig working pressure; designed for horizontal or ver-
tical instaliation, with cast-iron flanged inlet and outlet, bronze grooved seat with O-ring
seals, and single-hinge pin and latch design. Include trim sets for bypass, drain, electric
sprinkler alarm switch, pressure gages, and fill-line attachment with strainer.

1. Option: Grooved-end connections for use with keyed couplings.
2. Drip Cup Assembly: Pipe drain without valves, and separate from main drain
piping.

B. Dry-Pipe Valves: UL 260; differential type; 175-psig working pressure; with cast-iron
flanged inlet and outlet, bronze seat with O-ring seals, and single-hinge pin and latch de-
sign. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming lev-
el, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and
fill-line attachment.

1. Option: Grooved-end connections for use with keyed couplings.
2. Air Compressor: Fractional horsepower, 120-V ac, 60 Hz, single phase.

C. Pre-Action Valves: UL 260, cast-iron body, 175-psig working pressure; hydraulically op-
erated, differential-pressure type. Include flanged inlet and outlet, bronze seat with O-
ring seals, trim sets for bypass, drain, electric sprinkler alarm switch, pressure gages, drip
cup assembly piped without valves and separate from main drain line, fill-line attachment
with strainer, and push- rod chamber supply connection.

1. Option: Grooved-end connections for use with grooved-end piping.
2. Air Compressor: Fractional horsepower, 120-V ac, 60 Hz, single phase.

D. Pressure-Regulating Valves: UL 1468, 400-psig minimum rating, brass. Include NPS 1-
1/2 or NPS 2-1/2, female NPS inlet and outlet; adjustable setting feature; and straight or
90-degree angle pattern design as indicated.

E. Ball Drip Valves: UL 1726, automatic drain valve, NPS 3/4, ball check device with
threaded ends.

SPRINKLERS

A.  Automatic Sprinklers: With heat-responsive glass-bulb element complying with the fol-
lowing:

1. UL 199, for applications except residential.
2. UL 1767, for early suppression, fast-response applications.
3. FM Gilobal Approved.

B. Sprinkler Types and Categories: Nominal 1/2-inch orifice for "Ordinary" temperature
classification rating, quick response, glass-bulb type, uniess otherwise indicated or re-
quired by application.

1. Open Sprinklers: UL 199, without heat-responsive element.
a. Orifice: 1/2 inch, with discharge coefficient K between 5.3 and 5.8.
b. Orifice: 17/32 inch, with discharge coefficient K between 7.4 and 8.2.

C. Sprinkler types, features, and options include the following:

Concealed ceiling sprinklers, including cover plate.
Extended-coverage sprinklers.

Flush ceiling sprinklers, including escutcheon.

Institution sprinklers, made with small, breakaway projection.
Open sprinklers.

Pendent sprinklers.

Pendent, dry-type sprinklers.

Recessed sprinklers, including escutcheon.

. Sidewall sprinklers.

OOENDGTEWN
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10. Sidewall, dry-type sprinklers.

11. Upright sprinklers.

Sprinkler Finishes: White at suspended white acous’ucal cellmgs Chrome-plated, and
rough bronze at all other locations.

Special Coatings: Wax and corrosion-resistant paint.

Sprinkler Escuticheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinkiers are speci-
fied with sprinklers.

1. Ceiling Mounting:
a. Factory painted or approved equal, two piece, with 1/2-inch to 3/4-inch
vertical adjustment.
b. Chrome-plated steel, two piece, with 1/2-inch to 3/4-inch vertical adjust-
. ment.
2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

Sprinkler Guards: Wire-cage type, including fastening device for attaching to sprinkler.

2,11  SPECIALTY SPRINKLER FITTINGS

A.

nmmoow

®

Specialty Fittings: UL listed and FM approved; made of steel, ductile iron, or other mate-
rials compatible with piping.

Pre-Action and Dry-Pipe System Fittings: UL listed for dry-pipe service. -

Press-Seal Fittings: UL 213, steel housing with butylene O-rings and pipe stop.
Locking-Lug Fittings: UL 213, ductile-iron body with locking-lug ends.

Drop-Nipple Fittings: UL 1474, with threaded inlet, threaded outlet, and seals; adjustable.
Sprinkler, Drain and Alarm Test Fittings: UL-listed, cast- or ductile-iron body; with
threaded inlet and outlet, test valve, and orifice and sight glass.

Sprinkler, Branch-Line Test Fittings: UL-listed, brass body; with threaded inlet and
capped drain outlet and threaded outlet for sprinkler.

Sprinkler, Inspector's Test Fittings: UL-listed, cast- or ductile-iron housing; with threaded
inlet and drain outlet and sight glass.

212  FLEXIBLE SPRINKLER CONNECTION

A

Maximum temperature rating of flexible connection shall be 300°F. Maximum working
pressure of flexible connection shall be no greater than 200 psi. Test pressure of flexible
connection is 1000 psi. Flexible connection shall have a 1" NPT male thread. Minimum
bend radius shall be 3". Maximum bends per hose shall not exceed 3 bends. Flexible
sprinkler connection shall be provided with sprinkler support and bracket & Clip Assem-
bly.

213  HOSE CONNECTIONS

A

Description: UL 668, 300-psig minimum pressure rating, brass, hose valve for connect-
ing fire hose. Include 90-degree angle pattern design; femaie NPS inlet and male hose
outlet; and lugged cap, gasket, and chain. Include NPS 2-1/2 as required by authority
having jurisdiction, and hose valve threads according to NFPA 1963 and matching local
fire department threads.

1. Valve Operation: Nonadjustable type, unless pressure-regulating type is indi-
cated.

2. Finish: Rough chrome-plated.

3. Mountings: Pipe escutcheon for cabinet-mounted units.

4 Cabinet: Recessed, 20 gauge steel construction with steel reinforcement, white

glossy polyester coated, 20 gauge tubular steel door with 18 gauge frame with
continuous steel hinge with brass pin, and, glass insert. Provide pipe escut-
cheons for pipe penetrations of cabinet.

2.14 RECESSED CABINETS

A

Recessed, 20 gauge steel construction with steel reinforcement, white glossy polyester
coated, and 20 gauge tubular steel door with 18 gauge frame, continuous steel hinge with
brass pin, and glass insert. Size of cabinet to accommodate sprinkler zone valve assem-
bly, and hose connection where indicated. Provide pipe escutcheons for pipe penetra-
tions of cabinet.
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FIRE DEPARTMENT CONNECTIONS

A.

Exposed, Freestanding, Fire Department Connections: UL 405, cast-brass body, inlets
with threads according to NFPA 1963 and matching local fire department sizes and
threads, and bottom outlet with pipe threads. Include brass, lugged caps, gaskets, and
brass chains; brass, lugged swivel connection and drop clapper for each hose-connection
inlet; 18-inch- high brass sleeve; and round, floor, brass, escuticheon plate with marking
"AUTO SPKR & STANDPIPE."

1. Finish Including Sleeve: Polished chrome-plated.

Wall, Fire Department Connections: UL 405; cast-brass body with brass, wall, escut-
cheon plate; brass, lugged caps with gaskets and brass chains; and brass, lugged swivel
connections. Include inlets with threads according to NFPA 1963 and matching local fire
department sizes and threads, outlet with pipe threads, extension pipe nipples, check de-
vices or clappers for inlets, and escutcheon plate with marking "AUTO SPKR &
STANDPIPE."

1. Type: Exposed, projecting mounting.
2. Escutcheon Plates: Rectangular.
3. Finish: Polished chrome-plated.

ALARM DEVICES

A.
B.

General: Types matching piping and equipment connections.

Water-Flow Indicators: UL 346; electrical-supervision, vane-type water-flow detector;
with 250-psig pressure rating; and designed for horizontal or vertical installation. Inciude
two single-pole, double-throw, circuit switches for isolated alarm and auxiliary contacts, 7
A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard ele-
ment to prevent false signals and tamperproof cover that sends signal if removed.
Pressure Switches: UL 753; electrical-supervision-type, water-flow switch with retard fea-
ture. Include single-pole, double-throw, normally closed contacts and design that oper-
ates on rising pressure and signais water flow.

Valve Supervisory Switches: UL 753; electrical; single-pole, double throw; with normally
closed contacts. include design that signals controlled valve is in other than fully open
position.

Indicator-Post Supervisory Switches: UL 753; electrical; single-pole, double throw; with
normally closed contacts. Include design that signals controlled indicator-post valve is in

other than fnll\/ open pneltmn.

PRESSURE GAGES

A.

Pressure Gages:A UL 393, 3-1/2- to 4-1/2-inch- diameter dial with dial range of 0 to
250 psig.

BACKFLOW PREVENTERS

A

General: ASSE standard, backflow preventers.

1. NPS 2-1/2 (DN 65) and Larger: Bronze, cast-iron, steel, or stainless steel body
with flanged ends.
a. Interior Lining: AWWA C550 or FDA approved, epoxy coating for back-
flow preventers having cast-iron or steel body.
2, Interior Components: Corrosion-resistant materials.
3. Exterior Finish: Polished chrome plate if used in chrome-plated piping system.
4. Strainer: On inlet, if indicated.

Double-Check Backflow Prevention Assemblies: ASSE 1015, suitable for continuous
pressure application. Include shutoff valves on inlet and outlet, and strainer on inlet; test
cocks; and two positive-seating check valves. Pressure Loss: 5 psig maximum, through
middle 1/3 of flow range.

PART 3 - EXECUTION

3.1

PREPARATION

A.

B.

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for sys-
tem design calculations required in "Quality Assurance" Article in Part 1 of this Section.
Report test results promptly and in writing.
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3.2 EARTHWORK

A

Refer to Division 31 for excavating, trenching, and backfilling.

3.3 EXAMINATION

A.

B.

C.

Examine roughing-in for hose connections and stations to verify actual locations of piping
connections before installation.

Examine walls and partitions for suitable thickness, fire- and smoke-rated construction,
framing for hose-station cabinets, and other conditions where hose connections and sta-
tions are to be installed. v

Proceed with installation only after unsatisfactory conditions have been corrected.

3.4 PIPING APPLICATIONS

A
B.

Do not use welded joints with galvanized steel pipe.

Flanges, unions, and transition and special fittings with pressure ratings the same as or
higher than system's pressure rating may be used in aboveground applications, unless
otherwise indicated.

Piping between Fire Department Connections and Check Valves: Use galvanized, stan-
dard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed coupl-
ings; and grooved joints.

Underground Service-Entrance Piping: Use ductile-iron, grooved-end pipe and fittings;
ductile-iron, keyed couplings; and grooved joints.

Service-Entrance Piping Inside Building: If backflow preventer is not within 5 feet of un-
derground service-entrance piping, use Type K hard drawn copper tubing upstream of
backflow preventer. Do not use steel pipe on municipal water system upstream of back-
flow preventer.

Wet Standpipes: Standard-weight steel pipe with grooved ends; steel, grooved-end fit-
tings; steel, keyed couplings; and grooved joints.

Wet-Pipe Sprinklers: Use the following:

1. NPS 1-1/2 and Smalier: Standard-weight steel pipe with threaded ends, cast-
iron threaded fittings, and threaded joints.
2. NPS 2: Standard-weight steel pipe with plain ends, locking-lug fittings, and twist-
locked joints.
3. NPS 2: Standard-weight steel pipe with grooved ends; steel, grooved-end fit-
: tings; steel, keyed couplings; and grooved joints.
4. NPS 2-1/2 and Larger: Galvanized, standard-weight steel pipe with grooved

ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
Dry-Pipe Sprinkiers: Use the following:

1. NPS 1-1/2 and Smaller: Galvanized, standard-weight steel pipe with threaded
ends; cast--iron threaded fittings; and threaded joints.
2. NPS 2 and Larger: Galvanized, standard-weight steel pipe with grooved ends;

steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
Dry-Pipe, and Preaction Sprinklers: Use the following:

1. NPS 1-1/2 and Smaller: Galvanized, standard-weight steel pipe with threaded
ends; cast-iron threaded fittings; and threaded joints.

2. NPS 2: Galvanized, standard-weight steel pipe with grooved ends; steel,
grooved-end fittings; steel, keyed couplings; and grooved joints. ,

3. NPS 2-1/2 and Larger: Galvanized, standard weight steel pipe with grooved

ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

3.5 VALVE APPLICATIONS

A.

Drawings. indicate valve types to be used. Where specific valve types are not indicated,
the following requirements apply:

1. Fire-Protection-Service Valves: UL listed and FM approved for applications
where required by NFPA 13 and NFPA 14.
a. Shutoff Duty: Use gate valves.

2. General-Duty Valves: For applications where UL-listed and FM-approved valves
are not required by NFPA 13 and NFPA 14.
a. Shutoff Duty: Use gate, ball, or butterfly vaives.
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3.6 JOINT CONSTRUCTION

A

B.

Refer to Section 23 05 00 "Common Mechanical Materials and Methods" for basic piping
joint construction.

Ductile-Iron-Piping, Grooved Joints: Use ductile-iron pipe with radius-cut-grooved ends;
ductile-iron, grooved-end fittings; and ductile-iron, keyed couplings. Assemble joints with
couplings, gaskets, lubricant, and bolts according to coupling manufacturer's written in-
structions.

Steel-Piping, Grooved Joints: Use Schedule 40 steel pipe with cut or roll-grooved ends;
steel, grooved-end fittings; and steel, keyed couplings. Assembile joints with couplings,
gaskets, lubricant, and bolts according to coupling manufacturer's written instructions.
Use gaskets listed for dry-pipe service for dry piping.

Copper-Tubing, Grooved Joints: Use copper tube with roll-grooved ends; copper,
grooved-end fittings; and copper, keyed couplings. Assemble joints with couplings,
gaskets, lubricant, and bolts according to coupling manufacturer's written instructions.
Use gaskets listed for dry-pipe service for dry piping.

Twist-Locked Joints: Follow fitting manufacturer's written instructions.
Dissimilar-Piping-Material Joints: Construct joints using adapters or couplings compatible
with both piping materials. Use dielectric fittings if both piping materials are metal. Refer
to Section 23 05 00 "Common Mechanical Materials and Methods" for dielectric fittings.

3.7 SERVICE-ENTRANCE PIPING

A.

B.

Connect standpipe and sprinkler piping to water-service piping of size and in location in-
dicated for service entrance to building. Refer to Division 33 for exterior piping.

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories in-
dicated at connection to water-service piping.

3.8 PIPING INSTALLATION

A

B.

o o

m

T o m

A&

-

Refer to Section 23 05 00 "Common Mechanical Materials and Methods" for basic piping

installation.

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general

location and arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviat-
ing from approved working plans.

Install underground service-entrance piping according toc FM Global and NFPA 24 and

with restrained joints.

Use approved fittings to make changes in direction, branch takeoffs from mains, and re-

ductions in pipe sizes.

Install unions adjacent to each vaive in pipes NPS 2 and smaller. Unions are not re-

quired on flanged devices or in piping installations using grooved joints.

Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2

and larger connections.

Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve,

sized and located according to FM Global and NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler zone control valves, test assemblies, and drain risers adjacent to stand-

pipes when sprinkier piping is connected to standpipes.

Install drain valves on standpipes.

Install ball drip valves to drain piping between fire department connections and check

valves. Drain to floor drain or outside building.

Install alarm devices in piping systems.

Hangers and Supports: Comply with FM Global and NFPA 13 for hanger materials. In-

stall according to NFPA 13 for sprinkler piping and to FM Global and NFPA 14 for stand-

pipes. :

Earthquake Protection: Install piping according to FM Global and NFPA 13 to protect

from earthquake damage.

Install piping with grooved joints according to manufacturer's written instructions. Con-

struct rigid piping joints, unless otherwise indicated.
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P. Install pressure gages on riser or feed main, at each sprinkier test connection, and at top
of each standpipe. Include pressure gages with connection not less than NPS 1/4 and
with soft metal seated globe valve, arranged for draining pipe between gage and valve.
Install gages to permit removal, and install where they will not be subject to freezing.

FLEXIBLE SPRINKLER CONNECTION

A. Flexible sprinkler connections shall not be used above non-accessible ceilings.

B. Maximum bends per hose shall not exceed 3 bends.

C. Attach sprinkler support and bracket & clip assembly per manufacturer’s installation in-
structions.

SPECIALTY SPRINKLER FITTING INSTALLATION
A. Install specialty sprinkler fittings according to manufacturer's written instructions.

VALVE INSTALLATION

A. Refer to Section 23 05 23 "General-Duty Valves for Mechanical Piping" for instaliing gen-
eral-duty valves. Install fire-protection specialty valves, trim, fittings, controls, and spe-
cialties according to FM Global, NFPA 13 and NFPA 14, manufacturer's written instruc-
tions, and authorities having jurisdiction.

B. Gate Valves: Install fire-protection-service valves supervised-open, located to control
sources of water supply except from fire department connections. Provide permanent
identification signs indicating portion of system controlled by each valve.

C. Valves for Wall Fire Hydrants: Install gate valve with nonrising stem in supply pipe.

D. Install check valve in each water-supply connection. Install backflow preventers instead
of check valves in potable-water supply sources.

E. Alarm Check Valves: Install valves in vertical position for proper direction of flow, includ-
ing bypass check valve and retard chamber drain-line connection.

F. Dry-Pipe Valves: Install trim sets for air supply, drain, priming level, alarm connections,

ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
1. Air-Pressure Maintenance Devices for Dry-Pipe Systems: Install shutoff valves
- to permit servicing without shutting down sprinkler system; bypass valve for quick
system filling; pressure regulator or switch to maintain system pressure; strainer;
pressure ratings with 14- to 60-psig adjustable range; and 175-psig maximum in-
let pressure.
2. Install air compressor and compressed-air supply piping.
G. Pre-Action Valves: Install in vertical position, in proper direction of flow, in main supply to

deluge system.

SPRINKLER APPLICATIONS

A. General: Use sprinkiers according to the following applications:

1. Rooms without Ceilings: Upright sprinklers or as indicated. Provide head guards
on sprinkler heads installed below ductwork, and within 8 feet of finished floor.

2. Rooms with Suspended Ceilings: Recessed sprinklers or as indicated.

3. Wall Mounting: Recessed horizontal sidewall sprinklers or as indicated.

4. Spaces Subject to Freezing Served by Wet-Pipe System: Dry-pendent type
and/or dry-sidewall type sprinklers.

5. Sprinkler Finishes: Use sprinklers with the following finishes:
a. Upright, Pendent, and Sidewall Sprinklers: Chrome-plated heads in fi-

nished spaces exposed to view; rough bronze heads in unfinished spac-
es not exposed to view; wax coated where exposed to acids, chemicals,
or other corrosive fumes.

b. Concealed Sprinklers: Rough brass heads, with factory-painted or ap-
proved equal, cover plate to match adjacent surface color. Refer to arc-
hitectural reflected ceiling plans and specifications.

C. Recessed Sprinklers: White heads at suspended white acoustical ceil-
ing. Bright chrome heads, with white or special color, factory-painted or
approved equal, escutcheon to match adjacent surface or ceiling grid
color. Refer to architectural reflected ceiling plans and specifications.
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3.15

3.16

3.17
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3.21

SECTION 21 10 00 WATER-BASED FIRE SUPPRESSION SYSTEMS

SPRINKLER INSTALLATION

A. Install sprinklers in suspended ceilings in center of acoustical panels and tiles.

B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing. Use
dry-type sprinklers with water supply from heated space or dry sprinkler system.

HOSE-CONNECTION INSTALLATION

A. Install hose connections adjacent to standpipes in recessed cabinets, unless otherwise
indicated. Pipe escutcheons, with finish matching valves, inside cabinet where water-
supply piping penetrates cabinet. Install valves at angle required for connection of fire
hose.

SPRINKLER ZONE VALVE ASSEMBLY INSTALLATION

A. Install sprinkler zone valve and test assembly adjacent to combination standpipe and
drain pipe in recessed cabinets, unless otherwise indicated. Pipe escutcheons, with finish
matching valves, inside cabinet where water-supply and drain piping penetrates cabinet.
Cabinet will also include fire hose connection. Install valves at angle required for connec-
tion of fire hose.

CONNECTIONS

A. Connect water-supply piping and standpipes and sprinklers to fire pumps. Include back-
flow preventers.

B. Install ball drip valves at each check valve for fire department connection. Drain to floor

drain or outside building. ‘

C. Connect piping to specialty valves, hose valves, specialties, fire department connections,
and accessories.
D. Electrical Connections: Power wiring is specified in Division 26.
E. Connect alarm devices to fire alarm.
F. Connect compressed-air supply to dry-pipe sprinkler and preaction sprinkler piping.
G. Connect air compressor to the following piping and wiring:
1. Pressure gages and controis.
2. Electrical power system.
3. Fire alarm system devices, including low-pressure alarm.

LABELING AND IDENTIFICATION

A. Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13 and NFPA 14 and in Section 23 05 53 "ldentification for Mechanical Piping and
Equipment.”

FIELD QUALITY CONTROL

A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance”
Chapter.

B. Flush, test, and inspect standpipes according to NFPA 14, "Tests and Inspection" Chap-
ter.

C. Replace piping system components that do not pass test procedures and retest to dem-
onstrate compliance. Repeat procedure until satisfactory results are obtained.

D. Report test results promptly and in writing to Architect and Authorities Having Jurisdiction.

CLEANING

A. Clean dirt and debris from sprinklers.

B. Remove and replace sprinklers having paint other than factory finish.

PROTECTION

A. Protect sprinkiers from damage until Substantial Completion.

START-UP PROCEDURES

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and op-
erate correctly.

B. Verify that air compressors and their accessories are installed and operate correctly.

C. Verify that specified tests of piping are complete.
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D. Verify that damaged sprinklers and sprinklers with paint or coating not specified are re-
placed with new, correct type.

Verify that sprinklers are correct types, have correct finishes and temperature ratings,
and have guards as required for each application and location.

Verify that potable-water supplies have correct types of backflow preventers.

Drain dry-pipe and pre-action sprinkler piping.

Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices and air
COMpressors.

Verify that hose connections and fire department connections have threads compatible
with local fire department equipment.

Fill wet-pipe sprinkier piping with water.

Fill standpipes with water.

Verify that hose connections are correct type and size.

Energize circuits to electrical equipment and devices.

Start and run air compressors.

Adjust operating controls and pressure settings.

Coordinate with fire alarm tests. Operate as required.

Tom m

=X~

3.22 EMONSTRATION
Demonstrate equipment, specialties, and accessories. Review operating and mainten-
ance information.
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END OF SECTION
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SECTION 21 31 13 ELECTRIC-DRIVE, CENTRIFUGAL FIRE PUMPS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A

B.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
Related Sections include the following:

1. Section 21 10 00 Section "Water-Based Fire-Suppression Systems" for feed-
main, fire-suppression piping at fire pumps.

2. Section 28 31 00 "Fire Detection and Alarm" for connection to alarm panel.

3. Division 26 Sections for power and connections to fire-pump and pressure-

maintenance-pump controllers.

1.2 SUMMARY

A

This Section includes electric-drive, centrifugal fire pumps for building fire-suppression
systems and the following:

1. In-line fire pumps.

Pressure-maintenance pumps.

Full-service, fire-pump controllers.

Automatic transfer switches.
Pressure-maintenance-pump controllers.

Fire-pump specialties and accessories.
Pressure-maintenance-pump specialties and accessories.
Alarm panels.

Flow-measuring systems.

CONDO WD

1.3 DEFINITIONS

A

B.
C.

Fire Pump: Horizontal- type fire pump used to supply water at rated capacity and total
head required for fire-suppression service.

Fire-Pump Unit: Assembiy with fire pump, driver, controller, and related accessories.
In-Line Fire Pump: Radially split-case, horizontal fire pump with drive unit supported by
pump, suction and discharge flanges on same centerline, and pump shaft in vertical posi-
tion.

Pressure-Maintenance Pump: Electric-drive pump used to maintain water pressure in
fire-suppression piping system.

Pressure-Maintenance-Pump Unit: Assembly with pressure-maintenance pump, driver,
controller, and related accessories.

Split-Case Fire Pump: Axially split-case, horizontal fire pump with its housing split paral-
lel to shaft.

1.4 SYSTEM PERFORMANCE REQUIREMENTS

A

Fire-Pump Systems: Fire-pump and pressure-maintenance-pump.units that comply with
performance requirements specified and are compatible with building fire-suppression

systems.
Pump, Equipment, Accessory, and Piping Pressure Ratlng 175-psig minimum working-
pressure rating, unless higher rating is indicated.

1.5 SUBMITTALS

A

General: See Section 01 33 00 “Submittal Procedures” for general requirements of sub-
mittals. Product data, shop drawings, and product certificates shall also be submitted to
FM Giobal for review and approval.

Product Data: Provide submittals of the following:

1. Fire Pump Unit.

In-line fire pumps.

Pressure-maintenance pumps.

Full-service, fire-pump controllers.

Automatic transfer switches.

Pressure-maintenance-pump controliers.

Fire-pump specialties and accessories.

Nookon
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SECTION 21 31 13 ELECTRIC-DRIVE, CENTRIFUGAL FIRE PUMPS

8. Pressure-maintenance-pump specialties and accessories.
9. Alarm panels.
10. Flow-measuring systems.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, methods of field assembly, components, and location and size of
each field connection for each fire-pump and pressure-maintenance-pump unit.

1. -~ Wiring Diagrams: Detail wiring for power, signal, and control systems and diffe-
rentiate between manufacturer-installed and field-installed wiring.
2. Shop Drawings may be incorporated into other Section 21 10 00 fire-suppression

piping system Shop Drawings.
Product Certificates: Signed by manufacturers of fire pumps and fire-pump controllers
certifying that products furnished comply with requirements.
Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.
Maintenance Data: For each fire-pump and pressure-maintenance-pump unit to include
in maintenance manuals specified in Section 01 77 00 “Closeout Procedures.”

1.6 QUALITY ASSURANCE

A

~-Manufacturer Qualifications: Firms whose fire pumps, pressure-maintenance pumps,

drivers, controllers, and accessories are listed by product name and manufacturer in UL's
"Fire Protection Equipment Directory" and FM's "Fire Protection Approval Guide" and that
comply with requirements indicated. o

Source Limitations: Obtain fire-pump and pressure-maintenance-pump units through one
source with responsibility and accountability to respond to and resolve problems regard-
ing compatibility, installation, performance, and acceptance of units. Pumps shall be ac-
cepted by FM Global.

Product Options: Drawings indicate size, profiles, connections, and dimensional re-
quirements of fire-pump and pressure-maintenance-pump units and are based on specif-
ic models indicated. Other manufacturers' pump units with equal performance characte-
ristics may be considered.

Provide listing/approval stamp, label, or other marking on equipment made to specified
standards.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable {o authorities having jurisdiction.
Comply with standards of authorities having jurisdiction pertaining to materiais, hose
threads, and installation.

Comply with NFPA 20, "Centrifugal Fire Pumps,” for fire pumps, drivers, controllers, ac-
cessories, and installation.

Comply with FM Giobal:

1. FM 3-7n Data Sheet ~ Stationary Pumps for Fire Protection.

2. FM 3-7 Operating Standard Fire Protection Pumps.

1.7 DELIVERY, STORAGE, AND HANDLING

A

B.
C.

Preparation for Shipping: After assembling and testing fire pumps and pressure-
maintenance pumps, protect flanges and exposed machined metal surfaces, pipe open-
ings, and nozzles.

Retain shipping flange protective covers and protective coatings during storage.

Protect bearings and couplings against damage from sand, grit, or other foreign matter.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements, manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following: ‘
Manufacturers: Subject o compliance with requirements, provide products by one of the
following:
1. Single-Stage, Vertically Mounted, Split-Case Fire Pumps:

a
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Armstrong Inc.

Fairbanks Morse Pump Corp.

General Signal Pump Group; Aurora Pump Unit.
ITT Fluid Technology Corp.; ITT A-C Pump Unit.
Patterson Pump Co.

. Reddy-Buffaloes Pump, Inc.

ire-Pump Controllers:

Cutler Hammer Inc.

Firetrol, Inc.

Hubbell Industrial Controls, Inc.

Joslyn Clark Controls, Inc.

Master Control Systems, Inc.

Metron, Inc.

ressure-Maintenance-Pump Controllers:

Cutler Hammer Inc.

Firetrol, Inc.

Hubbell Industrial Controls, Inc.

Joslyn Clark Controls, Inc.

Master Control Systems, Inc.

>TOO0OTN YTOOLOTL NIQ PO Q0T

Metron, Inc.
larm Panels:
Firetrol, Inc.

Hubbell Industrial Controls, Inc.
Joslyn Clark Controls, Inc.
Master Control Systems, Inc.
Metron, Inc.

low-Measuring Systems:

Dieterich Standard Corp.
Gerand Engineering Co.
Hyspan Precision Products, Inc.
Preso Industries, Ltd.
Reddy-Buffaloes Pump, inc.
Scott Fetzer Co.; Meriam Instrument Div.

@reaoTY IO O0 T

2.2 FIRE PUMP UNITS o
A. Description: FM Global accepted and UL rated pump package mounted on structural
steel frame Unit includes fire pump, fire pump controller and transfer switch, pressure
maintenance pump (Jockey Pump), pressure maintenance pump controller, gauges, fire
pump accessories and specialties.

23 SPLIT-CASE FIRE PUMPS
A. Single-Stage, Vertically Mounted, Split-Case Fire Pumps: FM Giobal and UL 448, facto-
ry-assembled and -tested, electric-drive, double-suction, vertical type. Include pump
mounted on baseplate and connected to driver with coupling.

1.

w

No o s

Characteristics: Capable of furnishing not less than 150 percent of rated capaci-
ty at not less than 65 percent of total rated head. Shutoff head is limited to 140
percent of total rated head.

Casing: Axially split cast iron with suction and discharge flanges machined to
ASME B16.1, Class 125 dimensions, unless Class 250 flanges are indicated.
Impeller: Cast bronze of construction to match fire pump, statically and dynami-
cally balanced, and keyed to shaft.

Wear Rings: Replaceable, bronze.

Shaft and Sleeve: Steel shaft with bronze sleeve.

Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.

Seals: Stuffing box with minimum of four rings of graphite-impregnated braided
yarn and bronze packing gland.
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8. Coupling: Flexible and capable of absorbing torsional vibration and shaft misa-
lignment. Include metal coupling guard.
9. Driver: Electric motor.
10. Finish: Manufacturer's standard red paint applied to factory-assembled and -
tested unit before shipping.
11. Nameplate: Complete with capacities, characteristics, and other pertinent data.
PUMP DRIVERS

A.

Description. NEMA MG 1, open-dripproof, squirrel-cage, induction motor. Include con-
struction complying with NFPA 20 and NFPA 70, and include wiring compatible with con-
troller used.

1. Finish: Manufacturer's standard red paint applied to factory-assembled and -
tested unit before shipping.

2. Nameplate: Complete with motor horsepower, characteristics, and other perti-
nent data.

PUMP CONTROLLERS, GENERAL

A.

Description: Combined automatic and nonautomatic operahon factory assembled and
wired; factory tested for capacities and eiectrical characteristics; and with the following
features:

1. Enclosure: UL 50, Type 2, dripproof, indoor, uniess special-purpose enclosure is
indicated.
2. Controls, devices, alarms, functions, and operations listed in NFPA 20 as re-

quired for drivers and controller types used, and specrflo items listed for each
controller type.

3. Nameplate: Complete with capacity, charactenstlcs approvals and listings, and
other pertinent data.
4. Controller Sensing Pipes: Fabricate pipe and fittings according to NFPA 20 with

" nonferrous-metal sensing piping, NPS 1/2, with globe valves for testing controller
mechanism from system to pump controller as indicated. Include bronze check
valve with 3/32-inch orifice in clapper or ground-face union with noncorrosive di-
aphragm having 3/32-inch orifice. .

FULL-SERVICE, FIRE-PUMP CONTROLLERS

A.

Description: FM Giobal, UL 218, and NFPA 20; listed for electric-drive, fire-pump service
and service entrance.

1. Type Starting: Across the line.

Rate controllers for scheduled horsepower. Include short-circuit withstand rating at least
equal to short-circuit current available at controller location. Take into account cable size
and distance from substation or supply transformers. :

Automatic Transfer Switches: UL 218 and UL 1008 and reqwrements for and attached to
fire-pump controllers. Include enclosure complying with UL 50, Type 2, with automatic
transfer switch with rating at least equal to fire-pump driver-motor horsepower. Include
ampere rating not less than 115 percent of motor full-load current and suitable for switch-
ing motor-locked rotor current.

Controllers: As follows:

1. Isolating means and circuit breaker.

2. "Power on" pilot lamp.

3. Fire alarm system connections for indicating motor running condition, loss-of-line
power, and line-power phase reversal.

4. Automatic and manual operation, and minimum run-time relay to prevent short
cycling.

5. Water-pressure-actuated switch with independent high and low calibrated ad-

justments responsive to water pressure in fire-suppression system.
Automatic and manual shutdown.

System pressure recorder, electric ac driven with spring backup.
Mounting: Wall type for field electrical connections.

Mounting: Floor-stand type for field electrical connections.

©CoNO®
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10. Enclosure Finish:  Manufacturer's standard red paint applied {o factory-
assembled and -tested unit before shipping.

2.7 PRESSURE-MAINTENANCE-PUMP CONTROLLERS

A

Description: UL 508; factory-assembled, -wired, and -tested across-the-line type for

combined automatic and nonautomatic operation.

1. Enclosure: UL 508 and NEMA 250, Type 2, wall-mounting type for field electrical
wiring.

Rate controller for scheduled horsepower and include the following:

Fusible disconnect switch.

Pressure switch.

Hand-off-auto selector switch.

Pilot light.

Running period timer.

Enclosure Finish:  Manufacturer's standard color paint applied to factory-

assembled and -tested unit before shipping.

OOk LN~

2.8 FIRE-PUMP SPECIALTIES AND ACCESSORIES

A

Match fire-pump suction and discharge ratings as required for fire-pump capacity rating.
Include the following:

1. Automatic air-release valve.

2. Circulation relief valve.

3. Suction and discharge pressure gages.

4. Eccentric-tapered reducer at suction inlet.

5. Concentric-tapered reducer at discharge outiet.

6. Test-Header Manifold: Exposed, Freestanding, ductile-iron or brass body for
hose valves. Include nozzle outlets arranged in single line; horizontal and rec-
tangular, brass escutcheon plate with lettering equivalent to "PUMP TEST
CONNECTION."

a. Escutcheon Plate Finish: Polished chrome-plated.

7. Hose Valves: UL 668, straightway pattern, bronze with cap and chain. Include
NFPA 1963 hose thread that complies with local fire department standards and
finish same as for test-header-manifold escutcheon plate.

8. Ball Drip Valve: UL 1726.

9. Main Relief Valve: UL 1478, pilot operated.

10. Discharge Cone: Closed.

11. Finish: Manufacturer's standard factory-applied red paint, unless brass or other

finish is specified.

2.9 PRESSURE-MAINTENANCE-PUMP SPECIALTIES AND ACCESSORIES

A

Match pressure-maintenance-pump suction and discharge ratings as required for pump
capacity rating. Include the following:

1. Circulation relief valve.

2. Suction and discharge pressure gages.

210  ALARM PANELS

A.

Description: Factory-assembled and -wired remote panel complying with UL 508 and re-

quirements in NFPA 20. Include audible and visible alarms matching controller type.

1. Enclosure: NEMA 250, Type 2, remote wall-mounting type.

2. Enclosure Finish:  Manufacturer's standard red paint applied to factory-
assembled and -tested unit before shipping.

Features: Include manufacturer's standard features and the following:

1. Motor-operating condition.
2. Loss-of-line power.
3. Phase reversal.
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FLOW-MEASURING SYSTEMS

A. Description: FM-approved, fire-pump, flow-measuring systems that indicate flow to not
less than 175 percent of fire-pump rated capacity. Include sensor of size to maich pipe,
tubing, flow meter, and fittings.

1. Pressure Rating: 175 psig minimum.

2. Sensor: Venturi, annular probe, or orifice plate, unless otherwise indicated.

3. Flow Meter: Compatible with flow sensor with dial not less than 4-1/2 inches in
diameter or manufacturer's equivalent size.

4. Permanently Mounted: Fiow meter suitable for wall mounting with copper tubing
to connect to flow sensor.

5. Include complete operating instructions.

SOURCE QUALITY CONTROL

A. Factory Tests: Hydrostatically test and test run fire pumps before shipping. Test at 150
percent of shutoff head plus suction head, but not less than 250 psig. Produce certified
test curves showing head capacity and brake horsepower of each pump.

GROUT

A. Description: ASTM C 1107, Grade B, factory-mixed and -packaged nonshrink and non-
metallic grout; suitable for interior and exterior applications.

B. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout.

C. Properties: Nonstaining, noncorrosive, and nongaseous.

D. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION
A. Examine areas, equipment foundations, and conditions, with Installer present, for com-
pliance with requirements for installation and other conditions affecting fire-pump perfor-
mance.
1. Proceed with installation only after unsatisfactory conditions have been cor-
rected.
B. Examine roughing-in of fire-suppression piping systems. Verify actual locations of piping

connections before pump installation.

CONCRETE BASES

A. Install concrete bases of dimensions indicated for fire pump unit, fire pumps, pressure-
maintenance pumps, and controllers. Refer to Section 03 30 00 "Cast-in-Place Con-
crete" and Section 23 05 00 "Common Mechanical Materials and Methods."

INSTALLATION

A. Comply with fire-pump, pressure-maintenance-pump, and controller manufacturers’ writ-
ten installation and alignment instructions, FM Global and with NFPA 20.

B. Install pumps and controllers to provide access for periodic maintenance, including re-
moval of motors, impellers, couplings, and accessories.

C. Set base-mounting-type pumps on concrete bases. Disconnect coupling halves before
setting. Do not reconnect couplings until alignment operations have been completed.
1. Support pump baseplate on rectangular metal blocks and shims or on metal

wedges having small taper, at points near foundation bolts to provide 3/4- to 1-
1/2-inch gap between pump base and foundation for grouting.

2. Adjust metal supports or wedges until pump and driver shafts are ievel. Check
coupling faces and pump suction and discharge flanges to verify that they are
level and plumb.

D. Install suction and discharge piping equal to or greater than diameter of fire-pump noz-
Zles. ‘
E. Install valves that are the same size as piping connecting fire pumps, bypasses, test
~ . headers, and other piping systems.
F. = Install pressure gages on fire-pump suction and discharge at pressure-gage tappings.
G Support pumps and piping separately so weight of piping does not rest on pumps.
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Install piping actessories, hangers and supports, anchors, valves, meters and gages,

and equipment supports.

Install flow meters and sensors where indicated. Install flow-measuring-system compo-

nents and make connections according to manufacturer's written instructions.

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not

specified to be factory mounted. Furnish copies of manufacturers' wiring diagram Sub-

mittals to electrical Installer.

1. Verify that electrical wiring is installed according to manufacturers' submittal and
installation requirements in Division 26 Sections. Proceed with equipment star-
tup only after wiring instaliation is satisfactory.

3.4 ALIGNMENT

A

B.

@)

~Align fire-pump and driver shafts after complete unit has been leveled on foundation,
grout has set, and foundation bolts have been tightened.

After alignment is correct, tighten foundation bolts evenly but not too firmly. Fill baseplate
completely with grout, with metal blocks and shims or wedges in place. Tighten founda-
tion bolts after grout has hardened. Check alignment and make required corrections.
Make piping connections, check alignment, and make required corrections.

1. Adjust alignment of pump and driver shafts for angular and paraliel alignment by
one method in HI 1.1-1.5, Section 1.4, "Installation, Operation and Maintenance.”

2. Alignment Tolerances: Comply with manufacturer's written instructions.

Align vertically mounted, split-case pump and driver shafts after complete unit has been

made plumb on foundation, grout has set, and foundation bolts have been tightened.
Follow pump manufacturer's written instructions.

3.5 CONNECTIONS

A.

mmo o W

Piping installation requirements are specified in Section 21 10 00. Drawings indicate

general arrangement of piping and specialties. The following are specific connection re-

qu:rements

1. Install piping adjacent to fire and pressure-maintenance pumps to allow service
and maintenance.

2. Connect water supply to fire and pressure-maintenance pumps.

3. Connect fire-pump and pressure-maintenance-pump discharge piping to buiiding
fire-suppression piping.

4. Conneot rehef-valve dlscharge to point of disposal.

Connect flow-measuring-system meters and sensors according to manufacturer's written

instructions.

Connect fire-pump controllers to building fire alarm system. Refer to Section 28 31 00

"Fire Detection and Alarm."

Connect controllers to pumps.

Electrical wiring and connections are specified in Division 26 Sections.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's pub-
lished torque-tightening values. If manufacturer's torque values are not indi-
cated, use those specified in UL 486A and UL 486B.

3.6 FIELD QUALITY CONTROL

A.

Manufacturer's Field Service: Engage a factory-authorized service representative to in-
spect field-assembled components and equipment installation, including fire-pump and
pressure-maintenance-pump units, piping, and electrical connections. Report results in

writing.

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

2. Check suction line connections for tightness so no air gets into pumps.

3. Operational Test: After electrical circuitry has been energized, start units to con-

firm proper motor rotation and unit operation. Remove malfunctioning units, re-
place with new units, and retest.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.
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5. Furnish

fire hoses in number, size, and length required to reach storm drain or

other acceptable location to dispose of fire-pump test water. Fire hoses are for
field-acceptance tests only and are not property of Owner. ‘

6. Final Checks before Startup: Perform the following preventive-maintenance op-
erations and checks:
a. Lubricate oil-lubrication-type bearings.

b. Remove grease-lubrication-type bearing covers, flush bearings with ke-
rosene, and clean thoroughly. Fill with new lubricant according to manu-
facturer's written instructions. ‘

C. Disconnect coupling and check electric motor for proper rotation. Rota-
tion shall match direction of rotation marked on pump casing.

d. Verify that pump is free to rotate by hand. If pump is bound or if it drags
even slightly, do not operate until cause of trouble is determined and cor-
rected.

7. Starting procedure for pumps is as follows:

a. Prime pump by opening suction valve and closing drains, and prepare
pump for operation.

b. Open sealing liquid supply valves if pump is so fitted.

c. Start motor.

d. Open discharge valve siowly.

e. Observe leakage from stuffing boxes and adjust sealing liquid valve for
proper flow to ensure lubrication of packing. Do not tighten gland imme-
diately but let packing run in before reducing leakage through stuffing
boxes.

f. Check general mechanical operation of pump and motor.

B. Perform field tests for each fire-pump unit and system piping when installation is com-
plete. Comply with operating instructions and procedures in NFPA 20 to demonstrate

compliance with requirements. Where possible, field correct malfunctioning equipment,
then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily

corrected or tha
Verify that each

3.7 DEMONSTRATION -
A. Engage a facto

sonnel to adjust,

t does not perform as indicated, then retest to demonstrate compliance.
fire-pump unit performs as indicated. Report test results in writing.

ry-authorized service representative to train Owner's maintenance per-
operate, and maintain units as specified below:

1. Train Owner's maintenance personnel on procedures and schedules for starting
and stopping, troubleshooting, servicing, and maintaining units.

2. Review data in maintenance manuals. Refer to Section 01 78 23 "Operation &
Maintenance Data."
3. Schedule training with Owner with at least seven days' advance notice.

END OF SECTION
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SECTION 22 11 16 WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B. Related Sections include the foliowing:
1. Division 33 for exterior water service piping and water meters.
2. Section 23 05 29 "Hangers and Supports for Mechanical Piping and Equipment”
for pipe hangers and seismic restraints.
3. Section 23 07 13 "Pipe Insulation for Mechanical Systems" for pipe insulation re-
quirements.
4. Section 23 05 19 "Meters and Gages for Mechanical Piping" for thermometers,
pressure gages, and fittings.
5. Section 23 05 48 "Vibration and Seismic Controls for Mechanical Piping and
Equipment” for seismic restraint of pipe.
0. Section 22 11 19 "Water Distribution Piping Specialties” for water distribution pip-
ing specialties.
7. . Section 22 11 23 "Plumbing Pumps” for connections.
8. Section 22 33 00 "Domestic Water Heaters" for connections to water heater.
SUMMARY
A. This Section inciudes water distribution piping from iocations indicated to fixtures and

equipment inside building.

DEFINITIONS

A Service Entrance Piping: Water piping at entry into building between facility water distri-
bution piping and domestic water piping.

B. Domestic Water Piping: Water piping inside building that conveys potable water to fix-
tures and equipment throughout the building.

C. Non-Potable Water Piping: Water piping inside building that conveys non-potable water

to fixtures and equipment throughout the buiiding.

SYSTEM PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of pro

p
ing minimum working-pressure ratings, unless otherwise indicated:

1. Water Distribution Piping: 125 psig.
SUBMITTALS
A. General: See Section 23 05 00 “Common Mechanical Materials and Methods for Me-

chanical” for general requirements of Product Data, Shop Drawings, Reports and Certifi-
cates, and Operation and Maintenance data submittals.

B. Product Data: Provide submittals for the following:
1. Soft copper tubing.
2. Hard copper tubing.
3. Ductile-iron pipe.
4, Pipe and tube fittings.
C. Reports and Certificates: Provide submittals of the following:
1. Test Reports specified in "Field Quality Control.”
D. Shop Drawings: None required.
QUALITY ASSURANCE
A. Provide listing/approval stamp, label, or other marking on piping made to specified stan-
dards. '
B. Comply with ASME B31.9, "Building Services Piping," for materials, products, and instal-
lation.
C. Comply with ANSI/NSF 61, "Drinking Water System Components--Health Effects," Sec-

tions 1 through 9 for potable-water piping and components.
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SECTION 22 11 16  WATER DISTRIBUTION PIPING

PART 2 - PRODUCTS

2.1 PIPE AND TUBE MATERIALS

A. General: Applications of the following pipe and tube materials are indicated in Part 3
"Piping Applications" Article.

B. Soft Copper Tube: ASTM B 88, Types K and L, water tube, annealed temper.

C. Hard Copper Tube: ASTM B 88, Type L, water tube, drawn temper.

D Ductile-lron Pipe: AWWA C151, 250-psig minimum pressure rating with mechanical-joint
bell, plain spigot end, and AWWA C104 cement-mortar lining. Include AWWA C111 duc-
tile-iron gland, rubber gasket, and steel bolts.

2.2 PIPE AND TUBE FITTINGS

A. General:  Applications of the following pipe and tube fitting materials are indicated in
Part 3 "Piping Applications"” Article.

B. Copper, Solder-doint Pressure Fittings: ASME B16.18 cast-copper alloy or
ASME B16.22 wrought copper.

C. Copper, Grooved-End Fittings shall be Victaulic full flow copper fittings with grooved

ends. Standard fittings shall be copper per ASTM B-75 alloy C12200; bronze and cast
per ASTM B-584 copper alloy CDA 836 per ANS| B16.18.

D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300
flanges if required to match piping.
E. Copper Unions: ASME B16.18, cast-copper-alloy, hexagonal-stock body with ball-and-

socket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint
and threaded ends. Include threads conforming to ASME B1.20.1 on threaded ends.

F. Ductile-Iron, Mechanical-Joint Fittings: AWWA C110, ductile- or gray-iron standard pat-
tern; with 250-psig minimum pressure rating and AWWA C104 cement-mortar lining. In-
clude AWWA C111 ductile- or gray-iron glands, rubber gaskets, and steel bolts.

G. Ductile-Iron Flanged Fittings: AWWA C110, ductile- or gray-iron standard pattern; with
250-psig minimum pressure rating and AWWA C104 cement-mortar lining.

23 JOINING MATERIALS
A. . General: Applications of the following piping joining materials are indicated in Part 3 "Pip-
ing Applications" Article.
Refer to Section 23 05 00 "Common Mechanical Materials and Methods for Mechanical”
for commoniy used joining materials.
Solder: ASTM B 32, Alloy Sn95, Sn94, or E; lead free.
Brazing Filler Metal: AWS A5.8, BCuP, copper phosphorus or BAg, silver classification.
Copper keyed couplings shall have angle bolt pads and shall be cast of ductile iron con-
forming to ASTM A-536, Grade 65-45-12 with a copper color alkyd enamel paint coating,
Style 606 as manufactured by Victaulic Company of America. Couplings rated to 300 psi.
Gaskets shall be flush-seal style Grade 'F'. FPDM compound molded of materials con-
forming to ASTM B-2000, UL/ULC classified to ANSI/NSF 61 for cold and hot potable wa-
ter service.
F. Transition Couplings: Coupling or other manufactured fitting same size as, with pressure
rating at least equal to, and with ends compatible with piping to be joined.

w

moo

24 POLYETHYLENE ENCASEMENT
A Polyethylene Encasement for Piping: ASTM A 674 or AWWA C105 polyethylene film,
0.008-inch minimum thickness, tube or sheet.

2.5 VALVES
A. Refer to Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general-duty
valves.
B. Refer to Section 22 13 19 "Drainage Piping Specialties" for special-duty valves.

PART 3 - EXECUTION

3.1 EXCAVATION
A. Refer to Division 31 Section for excavating, trenching, and backfilling.
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3.2

3.4

3.5

3.6

SECTION 22 11 16 WATER DISTRIBUTION PIPING

PIPING APPLICATIONS
A. Transition and special fittings with pressure ratings at least equal to piping pressure rat-
ing may be used in applications below, uniess otherwise indicated.
B. Flanges may be used on aboveground piping, unless otherwise indicated.
C. Underground, Service Entrance Piping: Do not use valves underground. Use the follow-
ing:
1. 4-Inch NPS and Smaller: Soft copper tube, Type K; copper, solder-joint pressure
fittings; and brazed joints.
2. 6- to 12-Inch NPS: Ductile-iron pipe and fittings, and mechanical joints.
D. Aboveground, Domestic Water Piping: Use the following:
1. 4-inch NPS and Smaller: Hard copper tube, Type L; copper, solder-joint fittings;
and soldered joints.
2. The Victaulic Copper Groove Piping System may be used on 2-1/2 — 4-inch Type
L copper. System consists of mechanical couplings with angular bolt pads with
flush-seal style gaskets, UL classified in accordance with ANSI/NSF 61, copper
or cast bronze fittings with grooved ends. Install per latest edition of the Manu-
facturer's Installation Instruction Handbook.

3. 6 to 12-Inch NPS: Hard copper tube, Type L with grooved ends; copper,
grooved-end fittings. install per manufacturers recommendations.
E. Underground, Domestic Water Piping: Do not use flanges or valves underground. Use
the following:
1. 2-Inch NPS and Smaller: Soft copper tube, Type K; wrought-copper, solder-joint
pressure fittings; and brazed joints.
F. Non-Potable-Water Piping: Use the following:
1. 4-inch NPS and Smaller: Hard copper tube, Type L, solder-joint pressure fittings;
and brazed joints.
2. 6 to 12-Inch NPS: Hard copper tube, Type L with grooved ends; copper,
grooved-end fittings; and copper, keyed couplings.
VALVE APPLICATIONS
A. Drawings indicate valve types to be used. Where specific valve types are not indicated,
the following requirements apply:
1. Shutoff Duty: Use gate, ball, or butterfly vaives. Grooved-end butterfly vaives
may be used with grooved-end piping.
2. Balancing: Use circuit balancing valve.

PIPING INSTALLATION, GENERAL
A. Refer to Section 23 05 00 " Common Mechanical Materials and Methods for Mechanical "
for basic piping installation.

SERVICE ENTRANCE PIPING INSTALLATION

A. Extend service entrance piping to exterior water service piping five feet outside the build-
ing in sizes and locations indicated for service entrances into building.

B. Install shutoff valve, hose-end drain valve, strainer and pressure gage inside building at
first accessible point for each service entrance pipe. .

C. Ductile-lIron, Service Entrance Piping: Comply with AWWA C600. Install buried piping

between shutoff valve and connection to water service piping with restrained joints. Anc-
hor pipe to wall or floor at entrance. Include thrust-block supports at vertical and horizon-
tal offsets.
1. Encase piping with polyethylene film according to ASTM A 674 or AWWA C105.
D. instail cast-iron sieeve with water stop and mechanical sieeve seal at each service en-
trance pipe penetration through exterior wall. Select number of interlocking rubber links
required to make installation watertight. Refer to Section 23 05 00 " Common Mechanical
Materials and Methods for Mechanical " for sleeves and mechanical sleeve seals.

DOMESTIC WATER PIPING INSTALLATION
A. fnstall piping with 0.25 percent slope downward toward drain.
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~ SECTION 22 11 16 WATER DISTRIBUTION PIPING

3.7 JOINT CONSTRUCTION

A. Refer to Section 23 05 00 " Common Mechanical Materials and Methods for Mechanical "
for basic piping joint construction.
B. Grooved Joints: Assemble joints with coupling, gasket, lubricant, and bolts according to

coupling and fitting manufacturer's written instructions.

3.8 VALVE INSTALLATION

A. Sectional Valves: Install sectional valves close to main on each branch and riser serving
plumbing fixtures or equipment, and where indicated. Use gate or ball valves for piping
2-inch NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch NPS and larg-
er.

B. Shutoff Valves: Install shutoff valves on each water supply to equipment, close to main,
on each plumbing fixture without supply stops, and where indicated. Use ball vaives for
piping 2-inch NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch NPS
and larger.

C. Drain Valves: Install hose end drain valves for equipment, at base of each water riser, at
low points in horizontal piping, and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

D. Circuit Balancing Valves: Install in each hot-water circulation return branch, discharge
side of each pump and circulator, and where indicated. Refer to Section 22 11 19 "Do-
mestic Water Piping Specialties" for circuit balancing valves. o

3.9 HANGER AND SUPPORT INSTALLATION
A. Support pipe in accordance with Section 23 05 29 "Hangers and Supports for Mechanical
Piping and Equipment.” install the following:
1 Riser clamps, MSS Type 8 or Type 42, for vertical runs.

2. Adjustable steel clevis hangers, MSS Type 1, for individual, straight, horizontal
runs of cold water and hot water 100 feet and less.

3. Adjustable roller hangers, MSS Type 43, for individual, straight, horizontal runs of
hot water longer than 100 feet.

4. Pipe rolls, MSS Type 44, for multiple, straight, horizontal runs of hot water 100
feet or longer. Support pipe rolls on trapeze. ‘

5. Spring hangers, MSS Type 52, for supporting base of vertical runs.

B. Install supports according fo Section 23 05 29 "Hangers and Supports for Mechanical

Piping and Equipment.”

C. Install seismic restraints according to Section 23 05 48 ‘Vlbratlon and Seismic Controls
for Mechanical Piping and Equipment.”
D. Support vertical piping and tubing at base and at each floor and at maximum distance of
15 feet (whichever is less).
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum
rods. 4 .
F. Horizontal pipe hanger spacing and rod dlameters
G.
Nom. Pipe Steel Pipe Max. Copper Tube Min. Rod
Size (inches) Span (Feet) Max. Span (Feet)  Diameter (Inches)
Upto1 7 5 3/8
1-1/4 ' 7 7 3/8
1-1/2 9 8 3/8
2 10 8 3/8
2-1/2 11 9 1/2
3 12 10 1/2
4 14 12 5/8, 1/2 for copper
5 16 13 5/8, 1/2 for copper
6 17 14 3/4, 5/8 for copper
H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's

written instructions.
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SECTION 22 11 16 WATER DISTRIBUTION PIPING

3.10 CONNECTIONS

A. Connect service entrance piping to exterior water service piping. Use transition fitting to
join dissimilar piping materials.
B. Connect water distribution piping to service entrance piping at shutoff valve, and extend

to and connect to the following:

1.
2.

3.

Booster Systems: Connect cold-water suction and discharge piping.

Water Heaters: Connect cold-water supply and hot-water outlet piping in sizes
indicated, but not smaller than sizes of water heater connections.

Piumbing Fixtures: Connect hot- and cold-water supply piping in sizes indicated,
but not smaller than required by plumbing code. Refer to Section 22 40 00
"Plumbing Fixtures."

Equipment: Connect hot- and cold-water supply piping as indicated. Provide
shutoff valve and union for each connection. Use flanges instead of unions for
connections 2-1/2-inch NPS and larger.

3.11  FIELD QUALITY CONTROL
A Inspect service entrance piping and water distribution piping as follows:

1.

2.

3.

4.

Do not enclose, cover, or put piping into operation until it is inspected and ap-

proved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least 24 hours before

inspection must be made. Perform tests specified below in presence of authori-

ties having jurisdiction.

a. Roughing-In Inspection: Arrange for inspection of piping before conceal-
ing or closing-in after roughing-in and before setting fixtures.

b. Final inspection: Arrange for final inspection by authorities having juris-
diction to observe tests specified below and to ensure compliance with
requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or

inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having

jurisdiction.

B. Test service entrance piping and water distribution piping as follows:

1.

4.

5.
3.12  CLEANING

Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments, submit
separate report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new, altered, extended, or replaced water
piping until it has been tested and approved. Expose work that has been cov-
ered or concealed before it has been tested and approved.

Cap and subject piping to static water pressure of 150 psig or 1-1/2 times the op-
erating pressure, whichever is greater, without exceeding pressure rating of pip-
ing system materials. Isolate test source and allow to stand for 24 hours. Leaks
and loss in test pressure constitute defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof
until satisfactory results are obtained.

Prepare and submit reports for tests and required corrective action.

A. Clean and disinfect potable-water distribution piping as follows:

1.

2.

Purge new piping and parts of existing water piping that have been altered, ex-
tended, or repaired before using.

Use purging and disinfecting procedure prescribed by authorities having jurisdic-
tion or, if method is not prescribed, procedure described in either AWWA C651 or
AWWA C652 or as described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.

b. Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chiorine solution with at

least 50 ppm of chlorine. Isolate with valves and allow to stand
for 24 hours.
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B.
C.

SECTION 22 11 16 WATER DISTRIBUTION PIPING

2) Fill system or part thereof with water/chlorine solution with at

least 200 ppm of chlorine. Isolate and allow to stand for 3 hours.

C. Flush system with clean, potable water until chlorine is no longer in water
coming from system after the standing time.

d. Submit water samples in sterile bottles to authorities having jurisdiction.

Repeat procedure if biological examination shows contamination.
Prepare and submit reports for purging and disinfecting activities.
Clean interior of piping system. Remove dirt and debris as work progresses.

3.13 START-UP PROCEDURES

A.

B.

O

Fill water piping. Check components to determine that they are not air bound and that
piping is full of water.
Perform the following steps before putting into operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4 Remove plugs used during testing of piping and plugs used for temporary sealing

of piping during installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.

Remove filter cartridges from housings and verify that cartridges are as specified

for application where used and that cartridges are clean and ready for use.

Check plumbing equipment and verify proper settings, adjustments, and operation. Do

not operate water heaters before filling with water.

Check plumbing specialties and verify proper settings, adjustments, and operation.

1. Water-Pressure Regulators: Set outlet pressure at 80 psig maximum, unless
otherwise indicated.

Energize pumps and verify proper operation.

o o

END OF SECTION
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SECTION 22 1119 WATER DISTRIBUTION PIPING SPECIALTIES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. ,,
B. Related Sections include the following:
1. Section 23 05 00 "Common Mechanical Materials and Methods" for piping joining

materials, joint construction, basic installation requirements, and labeling and
identifying requirements; and escutcheons, dielectric fittings, sleeves, and sleeve
seals that are not in this Section.

2. Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general-duty
ball, butterfly, check, gate, and globe valves.

3. Section 23 05 53 "Identification for Mechanical Piping and Equipment" for labe-
ling and identifying requirements.

4. Section 22 11 16 "Water Distribution Piping" for water-supply piping and connec-
tions.

5. Section 23 05 29 "Hangers and Supports for Mechanical Piping and Equipment”
for pipe hangers and seismic restraints.

6. Division 26 sections for power-supply wiring, field installed disconnects, electrical

devices, and motor controliers.

1.2 SUMMARY

A. This Section includes water distribution piping specialties for the following:
1. Water distribution systems.
1.3 SYSTEM PERFORMANCE REQUIREMENTS
A. Provide components and installation capable of producing piping systems with following
minimum working-pressure ratings, unless otherwise indicated:

1. Water Distribution Piping: 125 psig.

1.4 SUBMITTALS
A. Product Data: For each plumbing specialty indicated. Include rated capacities of se-
lected equipment and shipping, installed, and operating weights. Indicate materials, fi-
nishes, dimensions, required clearances, and methods of assembly of components; and
piping and wiring connections for the foliowing plumbing specialty products:
1. Backflow preventers.

2. Balancing valves.
3. Water filters.
4. Strainers.
5. Trap seal primer valves.
6. Hydrants.
7. Outlet boxes.
8. Washer supply outlets.
9. Miscellaneous water distribution piping specialties.
B. Reports: None required.
C. Maintenance Data: For specialties to include in the maintenance manuals specified in
Section 01 77 00 “Closeout Procedures.” Include the following:
1. Backflow preventers.
2. Thermostatic water mixing valves.
3. Water tempering valves.
4, Trap seal primer valves.
5. Miscellaneous water distribution piping specialties.

1.5 QUALITY ASSURANCE

A. Provide listing/approval stamp, label, or other marking on water distribution piping spe-
cialties made to specified standards.
B. Listing and Labeling: Provide electrically operated water distribution piping specialties

specified in this Section that are listed and labeled.
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SECTION 22 11 19  WATER DISTRIBUTION PIPING SPECIALTIES

1. Terms "Listed" and "Labeled": As defined in National Electrical Code, Ar-
ticle 100.
2. Listing and Labeling Agency Qualifications: "Nationally Recognized Testing La-
boratory" as defined in OSHA Regulation 1910.7.
C. Comply with ASME B31.9, "Building Services Piping," for materials, products, and instal-
lation.
D. Comply with NFPA 70, "National Electrical Code," for electrical components.
E. Comply with Washington State Department of Health Publication 331-137 “Backflow Pre-

- vention Assemblies Approved for Installation in Washington State.”

1.6 EXTRA MATERIALS
A. Deliver extra materials to Owner. Furnish extra materials described below that match
products installed, are packaged with protective covering for storage, and are identified
with labels describing contents.

1.

2.

Operating Key Handles: Furnish one extra key for each key-operated hose bibb

and hydrant installed.
Water Filter Cartridges: Furnish quantity not less than 200 percent of amount of

each type and size installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:
1. Backflow Preventers (Models listed by State of Washington for Cross-Connection
Control):
a. CMB Industries; Febco Div.
b. Conbraco Industries, Inc.
C. Zurn Industries, Inc.; Wilkins Div.
2. Balancing Valves:
a. Armstrong Pumps, Inc.
b. Griswold Controls Inc.
c. ITT Fluid Technology Corp.; ITT Bell & Gossett Div.
d. Tour & Anderson, Inc.; Valve Div.
3. Water Filters:
a. AMETEK, Inc.; Plymouth Products Div.
b. CUNO, Inc.
C. Eagle Spring Filtration, Inc.
d. Manitowoc Co., Inc.
e. Met-Pro Corp.; Keystone Filter Div.
f. Pura, Inc.
g. Service Filtration Corp.; Filterspun Div.
4. Strainers:
a. Ames Co., Inc.
b. Cla-Val Co.
c. CMB industries; Febco Div.
d. Conbraco Industries, Inc.
e. FLOMATIC Corp.
f. Grinnell Corp.; Mueller Co. Marketing Group for Hersey Products Div.
g. IMI Cash Valve.
h. Watts Industries, Inc.; Water Products Div.
i. Zurn Industries, Inc.; Wilkins Div.
5. Trap Seal Primer Valves:
a. Josam Co.
b. Jay R. Smith Mfg. Co.
C. Precision Plumbing Products, Inc.
d. Tyler Pipe; Wade Div.
€. Zurn Industries, Inc.; Hydromechanics Div.
6 Trap Seal Primer Systems:
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a. Precision Plumbing Products, Inc., or approved equivalent.
7. Hydrants:

a. Josam Co.

b. Jay R. Smith Mfg. Co.

C. Tyler Pipe; Wade Div.

d. Zurn Industries, Inc.; Hydromechanics Div.
8. Outlet Boxes:

a. Acorn Engineering Co.

b. Guy Gray Manufacturing Co., Inc

c. Symmons Industries, Inc.
9. Washer-Supply Outlets:

a. IMI Cash Valve.

b. Symmons Industries, Inc.

c. Watts Industries, Inc.; Water Products Div.
10. Miscellaneous Water Distribution Piping Speciaities:

a. Jay R. Smith Mfg. Co.

b. Josam Co.

C. Tyler Pipe, Wade Div.

d. Zurn Industries, Inc.

BACKFLOW PREVENTERS

A.

General: ASSE standard, backflow preventers, of size indicated for maximum flow rate
and maximum pressure loss indicated.

1. interior Components: Corrosion-resistant materials.

2. Exterior Finish: Polished chrome-plate if used in chrome-plated piping system.
Reduced Pressure Backflow Assemblies (RPBA): ASSE 1013, suitable for continuous
pressure application.

1. 2-Inch NPS and Smaller:
a. Bronze body with threaded ends.
b. Full port ball vaives on iniet and outiet, strainer on inlet, test cocks, and

pressure-differential relief valve with ASME A112.1.2 air-gap fitting lo-
cated between two positive-seating check valves.

c. Pressure Loss: 15 psig maximum, through middle one-third of flow
range.
2. 2-1/2-Inch NPS and Larger:
a. Bronze, cast-iron, steel, or stainless steel body with flanged ends.
b. Interior Lining: AWWA C550 or FDA-approved, epoxy coating for back-
flow preventers having cast-iron or steel body.
C. Full port gate valves on inlet and outlet, strainer on inlet, test cocks, and

pressure-differential relief valve with ASME A112.1.2 air-gap fitting lo-
cated between two positive-seating check valves.
d. Pressure Loss: 15 psig maximum, through middle one-third of flow

range.
Double Check Backflow Assemblies (DCBA): ASSE 1015, suitable for continuous pres-

sure application

1. 2-inch NPS and Smaller:
a. Bronze body with threaded ends.
b. Full port ball valves on inlet and outlet, strainer on inlet, and test cocks
with two positive-seating check valves.
c. - Pressure Loss: 7 psig maximum, through middle one-third of flow range.
2. 2-1/2-Inch NPS and Larger:
a. Bronze, cast-iron, steel, or stainless steel body with flanged ends.
b. Interior Lining;: AWWA C550 or FDA-approved, epoxy coating for back-
flow preventers having cast-iron or steel body.
c. Full port gate valves on inlet and outlet, strainer on inlet, and test cocks
with two positive-seating check vailves.
d. Pressure Loss: 7 psig maximum, through middle one-third of flow range.
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D. Anti-siphon Pressure Type Vacuum Breakers: ASSE 1020, suitable for continuous pres-
sure application. Include shutoff valves, spring-loaded check valve, spring-loaded float-
ing disc, test cocks, and atmospheric vent.

1. Bronze body with threaded ends.
2. Full port ball valves on inlet and outlet, spring-loaded check valve, spring-loaded
floating disc, test cocks, and atmospheric vent.
3. Pressure Loss: 5 psig maximum, through middie one-third of flow range.
E. Pipe Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, bronze body with float-
ing disc and atmospheric vent.
F. Hose Connection Vacuum Breakers: ASE 1011, brass body with non-removable and

manual drain features, and ASME B1.20.7 garden-hose threads on outlet.

BALANCING VALVES
A. Circuit Balancing Valves: Adjustable with 2 readout ports and memory setting indicator.
Include manufacturer's standard hoses, fittings, valves, differential pressure meter, and

- carrying case.

1. 2-Inch NPS and Smaller: Bronze body with brass ball, adjustment knob, cali-
brated nameplate, and threaded or solder-joint ends.

2. 2-Inch NPS and Smaller: Bronze, Y-pattern body with adjustment knob and
threaded ends.

3. 2-1/2-Inch NPS and Larger: Cast-iron, Y-pattern body with bronze disc and

flanged or grooved ends.

WATER FILTERS

A. General: Cartridge-type assemblies suitable for potable water of size and at flow rate
and pressure loss indicated. Include housing, fittings, filter cartridges, and cartridge end
caps. :

B. Wall-Mounting Type: Housing head section with threaded inlet and outlet, mounting

bracket, and removable lower section for 10-inch- long filter cartridge.

1. Housing Material: Stainless steel, 150-psig minimum operating pressure.
2. Cartridge: Wound- or molded-fiber filter media, or pleated-polypropylene filter

media, 5-micron-particulate removable rating.

STRAINERS

A. Strainers: Y-pattern, unless otherwise indicated, and full size of connecting piping. In-
clude ASTM A 666, Type 304, stainless-steel screens with 3/64-inch round perforations,
unless otherwise indicated.

1. Pressure Rating: 125-psig minimum steam working pressure, unless otherwise
indicated.

2. 2-Inch NPS and Smaller: Bronze body, with female threaded ends.

3. 2-1/2-Inch NPS and Larger: Cast-iron body, with interior AWWA C550 or FDA-
approved epoxy coating and flanged ends.

4. Y-Pattern Strainers: Screwed screen retainer with centered blowdown.
a. Drain: Factory- or field-installed, hose-end drain valve.

5. T-Pattern Strainers: Malleable-iron or ductile-iron body with grooved ends;
access end cap with drain plug and access coupling with rubber gasket.

6. Basket Strainers: Bolted flange or clamp cover, and basket with lift-out handle.
a. Simplex Type: Single unit, with one basket.
b. Drain: Factory- or field-installed, hose-end drain valve. "

B. Drainage Basket Strainers: Non-pressure-rated, cast-iron or coated-steel body; with

bolted flange or clamp cover and drain with plug.

1. Basket: Bronze or stainless steel with 1/8- or 3/16-inch- diameter holes and lift-
out handle.

2. Female threaded ends for 2-inch NPS and smaller, and flanged ends for 2-1/2-

inch NPS and larger.
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SECTION 22 11 19 WATER DISTRIBUTION PIPING SPECIALTIES

TRAP SEAL PRIMER VALVES

A. Trap Seal Primer Valves: ASSE 1018, water-supply-fed type, with the following characte-
ristics:
1. 125-psig minimum working pressure.
2 Bronze body with atmospheric-vented drain chamber.
3. Inlet and Outlet Connections: 1/2-inch NPS threaded, union, or solder joint.
4. Gravity Drain Outlet Connection: 1/2-inch NPS threaded or solder joint.
5 Finish: Chrome plated, or rough bronze for units used with pipe or tube that is
not chrome finished. ,
B. Trap Seal Primer System: Factory-fabricated, automatic-operation assembly for wall
mounting with the following:
1. Piping: 3/4-inch NPS, ASTM B 88, Type L; copper, water tubing inlet and mani-
fold with number of 1/2-inch NPS outlets as indicated.
2. Cabinet: Steel box with stainless-steel cover.
3 Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V, ac
power.
4, Water Hammer Arrester: ASSE 1010.
5. Vacuum Breaker: ASSE 1001.
HYDRANTS
A. Wall Hydrants: ASME A112.21.3M or ASSE 1019, nonfreeze, automatic draining, anti-

backflow type, key operation, with 3/4- or 1-inch NPS threaded or solder-joint iniet, and
ASME B1.20.7 garden-hose threads on outlet. Include operating key for each hydrant.

1. Type: Recessed.
2. Finish: Polished brass.
--B. Post Hydrant: Exposed, non-freeze post hydrant, complete with bronze casing, all

bronze interior parts, vacuum breaker, bronze seat, replaceable seat washer, and non-
turning operating rod with free-floating compression closure vavle and 3/4” connection.
Hydrant is equipped with 1/4” drain port in valve housing.

OUTLET BOXES ‘

A. General: Recessed-mounting outlet boxes with fittings complying with
ASME A112.18.1M. Include box with faceplate, services indicated for equipment connec-
tions, and wood-blocking reinforcement.

B. Clothes Washer Outlet Boxes: With hose connections, drain, and the following:
1. Shutoff Fittings: 2 hose bibbs.
2. Shutoff Fittings: Combination, single lever.
3. Drain Fitting: 2-inch NPS drainage piping P-trap with 2-inch NP3 standpipe ex-

tending from floor to outlet box and 2-inch NPS waste.

WASHER-SUPPLY OUTLETS

A. Description: Surface-mounting, washer-supply outlet fittings complying with
ASME A112.18.1M and reinforcement. Include the following:
1. Shutoff Fitting: Combination, single lever.
2. Supply Fittings: Two 1/2-inch NPS gate, globe, or ball valves and 1/2-inch NPS

copper, water tubing.

MISCELLANEOUS WATER DISTRIBUTION PIPING SPECIALTIES

A. Water Hammer Arresters: ASME A112.26.1M, ASSE 1010, or PDI-WH 201, bellows or
piston type with pressurized cushioning chamber. Sizes are based on water-supply fix-
ture units, ASME A112.26.1M sizes A through F and PDI-WH 201 sizes A through F.

B. Hose Bibbs: Bronze body, with renewable composition disc, 1/2- or 3/4-inch NP3
threaded or solder-joint inlet. Provide ASME B1.20.7 garden-hose threads on outlet and
integral or field-installed, nonremovable, drainable, hose-connection vacuum breaker.

1. Finish: Rough brass.
2. Operation: Operating-key (handle) type. Include operation key.

MMC ED/CC EXPANSION 4034 221119 - Page 5 09/26/08
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PART 3 - EXECUTION

3.1 WATER DISTRIBUTION PIPING SPECIALTY INSTALLATION

A.

B.

[ S

A

voz=r

General: Install water distribution piping specialty components, connections, and devices
according to manufacturer's written instructions.

Install backflow preventers of type, size, and capacity indicated, at each water-supply
connection to mechanical equipment and systems, and to other equipment and water
systems as indicated. Comply with authorities having jurisdiction. Locate backflow pre-
venters in same room as connected equipment. Install air-gap fitting on units with at-
mospheric-vent connection and pipe relief outlet drain to nearest floor drain. Do not in-
stall bypass around backflow preventer.

Install strainers on supply side of each control valve, and solenoid vaive, and where indi-
cated.

Install trap seal primer valves with valve outlet piping pitched down toward drain trap a
minimum of one percent and connect to fioor-drain body, trap, or inlet fitting. Adjust valve
for proper flow.

Fasten wall-hanging water distribution piping specialties securely to supports attached to
building substrate if supports are specified and to building wall construction if no support
is indicated.

Fasten recessed, wall-mounting water distribution piping specialties to reinforcement built
into walls.

Secure supplies to supports or substrate.

Install individual stop valve in each water supply to water distribution piping specialties.
Use ball, gate, or globe valve if specific valve is not indicated.

Install water-supply stop valves in accessible locations.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations
and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal
protruding pipe fittings.

Include wood-blocking reinforcement for recessed and wall-mounting water distribution
piping specialties.

Include access for trap primers.

Install hose bibbs with integral or field installed vacuum breaker.

Install wall hydrants with integral or field installed vacuum breaker.

Route post hydrant drain to nearest indirect drain.

Install water hammer arrestors near quick acting valves at the end of pipe runs and batte-
ries of fixtures, including flush.valves, and as indicated. Provide access.

3.2 CONNECTIONS

A.

m O O

Piping installation requirements are specified in other Division 22 Sections. Drawings in-
dicate general arrangement of piping, fittings, and specialties. The foilowing are specific
connection requirements:

1. Install piping connections between water distribution piping specialties and piping
specified in other Division 22 Sections.

2. Install piping connections indicated between appliances and equipment specified
in other Sections; connect directly to plumbing piping systems.

3. Install piping connections indicated as indirect wastes from appliances and

equipment specified in other Sections, to spill over receptors connected to
plumbing piping systems.
Install hoses between water distribution piping specialties and appliances as required for
connections.
Arrange for electric-power connections to water distribution piping specialties and devices
that require power. Electric power is specified in Division 26 Sections.
Supply Runouts to water distribution piping specialties: Install hot- and cold-water-supply
piping of sizes indicated, but not smaller than required by authorities having jurisdiction.
Ground electric-powered water distribution piping specialties.
1. Tighten electrical connectors and terminals according to manufacturer's pub-
lished torque-tightening values. Where manufacturer's torque values are not in-
dicated, use those specified in UL 486A and UL 486B.
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SECTION 22 11 19 WATER DISTRIBUTION PIPING SPECIALTIES

Arrange for electric-power connections to water distribution piping specialties and devices
that require power. Electric power, wiring, and disconnect switches are specified in Divi-
sion 26 Sections.

3.3 START-UP PROCEDURES

A.

Before startup, perform the following checks:

1. System tests are complete.
2. Damaged and defective specialties and accessories have been replaced or re-
paired.

3. Clear space is provided for servicing specialties.

Before operating systems, perform the following steps:

1. Close drain valves, hydrants, and hose bibbs.

2. Open general-duty valves to fully open position.

3. Remove and clean strainers.

4. Verify that drainage and vent piping are clear of obstructions. Flush with water
until clear.

Startup Procedures: Follow manufacturer's written instructions. If no procedures are

prescribed by manufacturer, proceed as follows:

1. Energize circuits for electrically operated units. Start and run units through com-
plete sequence of operations.

3.4 DEMONSTRATION

A

3.5 PROT
A

2
3
EC
P

Startup Services: Engage a factory-authorized service representative to perform startup

services and train Owner's maintenance personnel as specified below:

1. Train Owner's maintenance personnel on procedures and schedules related to
startup of and servicing trap seal primer systems.

. Review data in the maintenance manuals. Refer to Division 01.

. Schedule training with Owner with at least 7 days' advance notice.

TION

lace plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 11 23 PLUMBING PUMPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

B.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
Related Sections inciude the following:

1. Section 23 05 00 “Common Mechanical Materials and Methods” for flexibie pipe
- connectors.

2. Section 23 05 53 “Identification for Mechanical Piping and Equipment” for labe-
ling.

3. Section 23 05 23 “General-Duty Valves for Mechanical Piping” for general duty
valves.

4. Section 23 05 19 “Meters and Gages for Mechanical Piping” for pressure gages
and gage connectors.

5. Section 23 05 13 “Common Motor Requirements for Mechanical Equipment” for
general motor requirements.

6. Section 23 05 48 "Vibration and Seismic Controls for Mechanical Piping and
Equipment” for pump supports.

7. Section 22 11 16 “Water Distribution Piping” and Section 22 13 16 “Drainage and

Vent Piping” for pipe materials.

Section 22 13 19 “Drainage Piping Specialties” for strainers.

Section 23 05 63 “Variable Frequency Drives” for user interface.

0. Division 26 Sections for power-supply wiring, field-installed disconnects, electric-
al devices, and motor controllers.

S o>

1.2 SUMMARY

A.

This Section includes pumps for the building plumbing systems.

1.3 SUBMITTALS

A
B.

General: See Section 01 33 00 for general requirements of submittals.
Product Data: Provide submittals of the following:

1. In-line circulators.
2. Constant-Speed Drive, Packaged Booster Pumps.
3. Variable-speed-drive, packaged booster pumps.

1.4 QUALITY ASSURANCE

A.

B.

Source Limitations: Obtain same type of pumps through one source from a single manu-
facturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING

A
B.

Retain shipping flange protective covers and protective coatings during storage.
Protect bearings and couplings against damage.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the

following:
1. In-Line Circulators:
a. Armstrong Pumps, Inc.
b. ITT Fluid Technology Corp.; ITT Bell & Gossett Div.
C. Taco, Inc.
2. Constant-Speed-Drive, Packaged Booster Pumps:
a. Armstrong Darling, Inc.
b. Canariis.
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SECTION 22 1123 PLUMBING PUMPS

C. ITT Fluid Technology Corp.; ITT Bell & Gossett Div.
d. PACO Pumps, Inc.
e. SynchroFlo, Inc.

2.2 PUMPS, GENERAL

A.

n

mo O

Description: Factory-assembled and -tested, single-stage, centrifugal pump units; com-
plying with UL 778; suitable for potable-water service; with all-bronze or stainless steel
construction and components in contact with water made of corrosion-resistant materials.
Motors: Provide with built-in thermal-overload protection appropriate for motor size and
duty.

End Connections for NPS 2 and Smaller: Threaded. Pumps available only with flanged
ends may be furnished with threaded companion flanges.

End Connections for NPS 2-1/2 and Larger: Flanged.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested units be-
fore shipping.

Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal
surfaces and treat with anticorrosion compound after assembly and testing. Protect
flanges, pipe openings, and nozzles.

2.3 IN-LINE CIRCULATORS

A

Description: Horizontal or vertical, in-line circulator, close coupled, rated for 175-psig

minimum working pressure and minimum continuous water temperature of 225 deg F.

1. Construction: Radially split, all-bronze casing.

2. Impeller: ASTM B 584, cast bronze; overhung, single suction, and keyed or ta-
per fit to shaft.

3. Seal: Mechanical.

4. Shaft and Sleeve: Steel shaft, with copper sleeve.

5 Motor Bearings: Oil-lubricated, bronze-journal or permanently lubricated ball
bearing.

6. Motor: Single speed and rigid mounted to pump casing.
a. Motor Size: For motors larger than 1/2 hp, select motor size that will not

overload through full range of pump performance curve.

24 PACKAGED BOOSTER PUMPS, GENERAL

A

B.

®m

Description: Factory-assembled and -tested, packaged booster pump units; complying
with UL 778; suitable for potable-water service.
Piping: ASME B31.9 for piping materials and installation.

1. NPS 4 and Smaller: ASTM B 88, Type L, drawn, copper, water tube with copper,
solder-joint, pressure fittings and brazed joints.

2. Header End Connections NPS 2 and Smaller: Threaded.

3. Header End Connections NPS 2-1/2 and Larger: Flanged.

Piping Option: Piping, including valves and other components, may have grooved ends
for grooved joints.

Shutoff Valves, NPS 2 and Smaller: MSS SP-80, Class 125, bronze, rising-stem gate
valve or MSS SP-110, 600-psig minimum CWP, bronze ball valve with ends matching
piping.

Shutoff Valves, NPS 2-1/2 and Larger: MSS SP-70, Class 125, bronze-trim, OS&Y, cast-
iron gate valve with flanged ends or MSS SP-67, Type | for tight shutoff, 175-psig CWP,
single-flanged, cast-iron butterfly valve.

Check Valves, NPS 2 and Smaller: MSS SP-80, Class 125, bronze, swing check valve.
Check Vaives, NPS 2-1/2 and Larger: MSS SP-71, Class 125, bronze-trim, cast-iron,
swing check valve.

Dielectric Fittings: Assembly or fitting with insulating material isolating joined dissimilar
metals, to prevent galvanic action and to stop corrosion.

1. NPS 2 and Smaller: Factory-fabricated union assembly, for 250-psig minimum
working pressure at 180 deg F.
2. NPS 2-1/2 and Larger: Factory-fabricated, companion-flange assembly; for 150-

or 300-psig minimum working pressure as required to suit system pressures.
Sensors: Pressure switches.
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SECTION 22 1123 PLUMBING PUMPS

J. Draw Down Tank: Sized as scheduled included in package.
K. Control Panel: Automatic, with load control and protection functions. Comply with

NEMA ICS 2 and UL 508.

1. Mounting and Wiring: Factory installed and connected as an integral part of unit
for single power supply connection.

2. Enclosure: NEMA ICS 6, Type 12.

3. Motor Controller: Full-voltage, combination-magnetic type with undervoltage re-
lease feature, motor-circuit-protector-type disconnect, and short-circuit protective
device.

a. Control Voltage: 120-V ac, using integral control power transformer.
b. Programmable logic controller.
C. Remote signaling and alarm contacts for the building DDC system.

4. Motor Overload Protection: Overload relay in each phase.

a. Individual pump thermal protection.

5. Starting Devices: Hand-off-automatic selector switch in cover of control panel,
plus pilot device for automatic control.

6. Individual pump running light.

7. Triplex, Automatic Alternating Starter: Switches lead pump to lag main pump
and to three-pump operation.

8. Staging: Triplex units with 4 step staging.

9. Instrumentation: Unit suction and discharge pressure gages.

10. Alarm Signal Device: Sounds alarm when backup pumps are operating.

11. Instrumentation: Unit suction and discharge pressure gages.

L. Finish: Manufacturer's standard paint applied to factory-assembled and -tested units be-
fore shipping.
M. Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal

surfaces and treat with anticorrosion compound after assembling and testing. Protect
flanges, pipe openings, and nozzles.

2.5 CONSTANT-SPEED-DRIVE, PACKAGED BOOSTER PUMPS

A. Description: Multiplex packaged unit, with pumps, piping, valves, sensors, and controls
for constant-speed operation.
1. Minimum Pressure Rating: 175 psig.
2. Pump Arrangement: Triplex, with three equal size pumps.
3. Pumps: Comply with HI 1.1-1.5, "Centrifugal Pumps," for close-coupled, in-line
centrifugal pumps.
a. Construction: Single stage, radially split, all bronze construction.
b. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced,
closed, overhung, single suction, and keyed to shaft.
4. Pumps: Comply with HI 2.1-2.5, "Vertical Pumps," for multistage barrel pumps.
a. Construction: Multistage, bronze fitted.
b. Impellers:  ASTM B 584, cast bronze; statically and dynamically ba-
lanced, closed or semiopen, and keyed to shaft.
5. Control Valve: Adjustable, automatic, direct-acting, pressure regulator for each
pump discharge.
6. Control Valve: Adjustable, automatic, pilot-operated, pressure regulator for each

pump discharge.
PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in of plumbing piping systems to verify actual locations of connections
before pump installation.

3.2 WATER DISTRIBUTION PUMPS INSTALLATION
A Install pumps according to manufacturer's written instructions and with access for period-
ic maintenance, including removing motors, impeliers, couplings, and accessories.
B. Support pumps and piping so weight of piping is not supported by pumps.
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Suspend vertical in-line pumps independent of piping. Use continuous-thread hanger
rods and vibration isolation hangers of sufficient size to support pump weight.

3.3 PACKAGED BOOSTER PUMPS INSTALLATION

A.

Install packaged booster pumps according to manufacturer's written instructions and with

access for periodic maintenance, including removing motors, impellers, couplings, and

accessories.

Support packaged booster pumps using the following vibration-control devices, unless

otherwise indicated.

1. Install units with total of 7.5 hp or less, with rubber-isolator mount or spring-
isolator vibration isolators.

Support connected piping so weight of water distribution piping is not supported by pack-

aged booster pumps. g

3.4 WATER DISTRIBUTION PUMP CONNECTIONS

A.

Piping installation requirements are specified in other Division 22 Sections. Drawings in-
dicate general arrangement of piping and specialties. The following are specific connec-
tion requirements:

1. Connect water distribution piping to pumps. Install suction and discharge pipe
equal to or greater than size of pump nozzles.
2. Install shutoff valve and strainer on suction side of pumps, and check valve and

throttling valve on discharge side of pumps. Install valves same size as con-
nected piping.

3. Install pressure gages at suction and discharge of pumps. Install at integral
pressure-gage tappings where provided or install pressure-gage connectors in
suction and discharge piping around pumps.

3.5 PACKAGED BOOSTER PUMP CONNECTIONS

A.

Piping installation requirements are specified in Section 22 11 16 "Water Distribution Pip-
ing." Drawings indicate general arrangement of piping and specialties. The following are
specific connection requirements:

1. Connect water distribution piping to pumps. Install suction and discharge pipe
equal to or greater than size of unit suction and discharge headers.

2. install flexible pipe connectors on piping connections to unit suction and dis-
charge headers. Install flexible pipe connectors same size as piping.

3. Install shutoff valves on piping connections to unit suction and discharge head-

ers. Install valves same size as unit suction and discharge headers.

3.6 START-UP PROCEDURES

A

B.
C.
D

Check suction piping connections for tightness.

Clean strainers on suction piping.

Controls: Set for automatic starting and stopping operation.

Final Checks before Starting: Perform the following preventive maintenance operations:

1. Lubricate oil-lubricated-type bearings.

2. Verify that pump is free to rotate by hand and that pump for handling hot liquids
is free to rotate with pump hot and cold. Do not operate pump if it is bound or
drags, until cause of trouble is determined and corrected.

3. Verify that pump controls are correct for required application.

Starting procedure for pumps is as follows:

1. Prime pump by opening suction valves and closmg drains, and prepare pump for

operation.

Open circulating line valve if pump should not be operated against dead shutoff.

Start motor.

Open discharge valve slowly.

Check general mechanical operation of pump and motor.

Close circulating line valve once there is sufficient flow through pump to prevent

overheating.

okwn
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3.7 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance per-
sonnel to adjust, operate, and maintain pumps as specified below:
1. Train Owner's maintenance personnel on procedures and schedules for starting
and stopping, troubleshooting, servicing, and maintaining pumps.
2. Review data in maintenance manuals.
3. Schedule 8-hours of training with Owner with at least seven days' advance no-
tice.

END OF SECTION
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SECTION 22 1316 DRAINAGE AND VENT PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B. Related Sections include the following:
1. Division 31 for foundation drains.
2. Division 31 for excavating, trenching, and backfilling.
3. Section 23 05 29 "Hangers and Supports for Mechanical Piping and Equipment"
for support installation.
4, Section 23 07 13 "Pipe Insulation for Mechanical Systems” for drainage piping
insulation.
5. Section 23 05 23 "General-Duty Valves for Mechanical Piping" for valves used in
drainage piping.
6. Section 23 05 48 “Vibration and Seismic Controls for Mechanical Piping and
Equipment” for pipe seismic restraints.
7. Section 22 13 19 "Drainage Piping Specialties" for drainage and vent piping sys-

tem specialties.

1.2 SUMMARY
A. This Section includes sanitary drainage and vent piping, and storm drainage piping inside
building and to locations indicated.

1.3 SUBMITTALS
A General: See Section 01 33 00 “Submittal Procedures.” See Section 23 05 00 “Common
Mechanical Materials and Methods for Mechanical” for general requirements of Product
Data, Shop Drawings, Reports and Certificates, and Operation and Maintenance data

submittals.
B. Product Data: Provide submittals for the foliowing:
1. Cast-iron soil piping.
2. Galvanized steel piping.
3. Copper tubing.
C. Reports and Certificates: Provide submittals of the following:
1. Test Reports specified in "Field Quality Control.”
D. Shop Drawings: None required.
1.4 DEFINITIONS
A. Service Entrance Piping: Drainage piping at entry into building between outside building
sewer piping and inside drainage piping.
B. Soil, Waste, and Vent Piping: Piping inside building that conveys wastewater and vapors
from fixtures and equipment throughout the building.
C. Rainwater Piping: Piping inside building that conveys storm drainage from building.
D. Force-Main Piping: Drainage piping, under pressure.
1.5 SYSTEM PERFORMANCE REQUIREMENTS
A. Provide components and installation capable of producing piping systems with the follow-
ing minimum working-pressure ratings, unless otherwise indicated:
1. Soil, Waste, and Vent Systems: 10-foot head of water.
2. Storm Drainage Systems: 10-foot head of water.
3. Sewage, Force-Main Piping Systems: 50 psig.
1.6 QUALITY ASSURANCE
A. Provide listing/approval stamp, label, or other marking on piping made to specified stan-
dards.
B. Comply with ASME B31.9, "Building Services Piping,” for materials, products, and instal-
lation.
C. Comply with the latest version of CISPI 301-04a and ASTM 888-04a.
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PART 2 - PRODUCTS

21

2.2

2.3

24

2.5

2.6

PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and join-
ing materials.
B. Flexible Transition Couplings for Underground Nonpressure Piping: ASTM C 1173 with

elastomeric sleeve. Include ends of same sizes as piping to be joined and include corro-
sion-resistant metal band on each end.

C. Transition Couplings for Underground Pressure Piping: AWWA C219 metal, sleeve-type
coupling or other manufactured fitting same size as, with pressure rating at least equal to
and ends compatible with, piping to be joined.

CAST-IRON SOIL PIPING

A. Hubless Pipe and Fittings: CISPI 301, ASTM A 888, pipe and fittings shall be marked
with the collective trademark of the Cast lron Soil Pipe Institute.
1. Couplings: Assembly of metal housing, corrosion-resistant fasteners, and

ASTM C 564 neoprene rubber sleeve with integral, center pipe stop.

a. Standard Duty Couplings: Complying with CISPI 310, Type 301 stain-
less steel, minimum 0.0075-inch (36 gage) stainless steel corrugated
shield, and stainless steel bands.

b. Heavy-Duty Couplings: Complying with FM 1680 Class 1, Type 304
stainless steel, minimum 0.016-inch (28 gage) stainless steel shield, and
stainless steel bands.

GALVANIZED STEEL PIPING

A. Steel Pipe: ASTM A 53, Type E or S, Grade A or B, Schedule 40, galvanized. Include
ends matching joining method.
1. Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106, Sche-
dule 40, galvanized, seamless steel pipe. Include ends matching joining method.
2. Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with
ball-and-socket, metal-to-metal, bronze seating surface; and female threaded
ends.
3. Cast-lron, Threaded, Drainage Fittings: ASME B16.12, galvanized.
COPPER TUBING |
A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.
1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought
copper, solder-joint fittings.
VALVES
A. Refer to Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general-duty

valves. Use valves specified for "Domestic Water Systems" applications.

ENCASEMENT FOR UNDERGROUND METAL PIPING

A. Description:  ASTM A 674 or AWWA C105, high-density, crosslaminated PE film of
0.004-inch (0.10-mm) minimum thickness.

B. Form: Sheet or tube.

C. Color: Black.

PART 3 - EXECUTION

3.1

3.2

EXCAVATION

A Refer to Division 31 for excavating, trenching, and backfilling.

PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping pressure rat-
ing may be used in applications below, uniess otherwise indicated.

B. Flanges may be used on aboveground piping, unless otherwise indicated.

C. Aboveground, Soil, Waste, and Vent Piping: Use the following:
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SECTION 22 13 16 DRAINAGE AND VENT PIPING

1. Hubless, cast-iron soil pipe and fittings:
a. Couplings: Heavy-duty couplings.
2. 1-1/4- and 1-1/2-Inch NPS: Copper drainage tube; wrought copper, solder-joint
drainage fittings; and soldered joints.
D. Underground, Soil, Waste, and Vent Piping: Use the following:
1. Hubless, cast-iron soil pipe and fittings:
a. Couplings: Heavy-duty couplings.
E. Above and Belowground Rainwater and Overflow Rainwater Piping: Use the following:
1. Hubless, cast-iron soil pipe and fittings:
a. Couplings: Heavy-duty couplings.
F. Aboveground, Sewage Force Mains: Use the following:
1. Galvanized steel pipe and cast-iron, threaded fittings.
G. Indirect Drain Piping: Use the following:
1. Copper drainage tube; wrought copper, solder-joint drainage fittings; and sol-

dered joints.

VALVE APPLICATIONS

A. Drawings indicate valve types to be used. Where specific valve types are not indicated,
the following requirements apply:
1. Shutoff Duty: Use gate or ball valves.

PIPING INSTALLATION, GENERAL
A. Refer to Section 23 05 00 "Common Mechanical Materials and Methods for Mechanical"
for basic piping installation.

SERVICE ENTRANCE PIPING INSTALLATION

A. Extend building sanitary drain piping five feet outside building and connect to sanitary
sewer piping in sizes and locations indicated. Install cleanout and extension to grade at
connections of building sanitary drains with building sanitary sewers.

B. Extend building storm drain piping five feet outside of building and connect to storm sew-
er piping in sizes and locations indicated. Install cleanout and extension to grade at con-
nections of building storm drains and building storm sewers.

C. Install cast-iron sleeve with water stop and mechanical sieeve seal at each service en-
trance pipe penetration through foundation wall. Select number of interlocking rubber.
links required to make installation watertight. Refer to Section 23 05 00 "Common Me-
chanical Materials and Methods for Mechanical" for sleeves and mechanical sleeve
seals.

DRAINAGE AND VENT PIPING INSTALLATION

A. Install cast-iron soil piping according to CISPI's "Cast iron Soil Pipe and Fittings Hand-
book," Chapter 1V, "Installation of Cast lron Soil Pipe and Fittings."
B. Make changes in direction for drainage piping using appropriate branches, bends, and

sanitary tees. Make changes in direction for vent piping using appropriate branches,
bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used
on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-
turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side
by side with common drain pipe. Straight tees, elbows, and crosses may be used on
vent lines. Do not make change in direction of flow greater than 90 degrees. Use proper
size of standard increasers and reducers if different sizes of piping are connected. Re-
ducing size of drainage piping in direction of flow is prohibited.

C. Install drainage and vent piping at the following minimum slopes, unless otherwise indi-
cated:
1. All building drainage systems at 1/4 per foot downward in direction of flow.
2. Vent Piping: 1/8-inch per foot down toward vertical fixture vent.

D. Install force mains at elevations indicated.

E. Install engineered, sanitary drainage and vent systems in locations indicated and as fol-
lows:
1. Combination Waste and Vent: Comply with standards of authorities having juris-

diction.
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SECTION 22 13 16 DRAINAGE AND VENT PIPING

F. Install engineered, controlled-flow, storm drainage systems in locations indicated. Comp-
- ly with standards of authorities having jurisdiction.
G. Sleeves are not required for cast-iron soil piping passing through concrete slab on grade

if slab is without membrane waterproofing.

3.7 JOINT CONSTRUCTION

A. Refer to Section 23 05 00 "Common Mechanical Materials and Methods for Mechanical"
for basic piping joint construction.
B. -Cast-ron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and

Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

3.8 VALVE INSTALLATION
A. Shutoff Valves: Install shutoff valve on each pump discharge and where indicated. Use
gate or ball valves for piping 2-inch NPS and smaller. Use gate valves for piping 2-1/2-
inch NPS and larger.

B. Check Valves: Install swing check valve on each pump discharge, downstream from
shutoff valve.
C. Backwater Valves: Install backwater valves in piping subject to sewage backflow.
1. Horizontal Piping: Horizontal backwater valves. Use normally closed type, un-
less otherwise indicated.
2. Floor Drains: Drain outlet backwater valves, unless drain has integral backwater
valve.
3. Install backwater valves in accessible locations.
4. Backwater valves are specified in Section 22 13 19 "Drainage Piping Special-
ties."

3.9 HANGER AND SUPPORT INSTALLATION
A. Refer to Section 23 05 23 "Hangers and Supports for Mechanical Piping and Equipment”
for pipe hanger and support devices. Install the following:
Riser clamps, MSS Type 8 or Type 42, for vertical runs.

2. Adjustable steel clevis hangers, MSS Type 1, for individual, straight, horizontal
runs 100 feet and less.

3. Adjustable roller hangers, MSS Type 43, for individual, straight, horizontal runs
longer than 100 feet.

4. Spring cushion rolls, MSS Type 49, if indicated, for individual, straight, horizontal
runs longer than 100 feet.

5. Pipe rolls, MSS Type 44, for muitiple, stralght horizontal runs 100 feet or longer.
Support pipe rolis on trapeze.

6. Spring hangers, MSS Type 52, for supporting base of vertical runs.

B. Install supports and seismic restraints according to Section 23 05 29 "Hangers and Sup-

ports for Mechanical Piping and Equipment” and "Mechanical Vibration Controls and
Seismic Restraints."

C. Support vertical piping and tubing at base and at each floor (15-ft. maximum).

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum
rods.

E. Install hangers for horizontal piping with following maximum spacing and minimum rod
sizes:

Nom. Pipe Cast-lron Pipe Copper DWVMax. Min. Rod Diameter (Inches)
Size (Inches) Max. Span (Feet) Span (Feet)

Up to 3/4 7 5 3/8
1 7 6 3/8
1-1/4 7 6 3/8
- 1172 9 6 3/8
2 10 8 3/8
2-1/2 11 9 1/2
3 12 10 1/2
4 14 12 5/8
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Pipe Cast-lron Pipe Copper DWVMax. Min. Rod Diameter (inches)

Size (Inches) Max. Span (Feet) Span (Feet)

6 17 14 5/8
1. Support vertical cast-iron pipe and copper tube at each floor, not to exceed 15-
feet.
2. Support horizontal hubless cast iron pipe at every other joint, unless over four
feet, then support at every joint not to exceed 10-feet.
3. Support horizontal ABS pipe at every four feet. Allow for expansion every 30-
feet.
F. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's

written instructions.

3.10 CONNECTIONS

A. Connect service entrance piping to exterior sewage and drainage piping. Use transition
fitting to join dissimilar piping materials.

B. Connect drainage piping to service entrance piping, and extend to and connect to the fol-
lowing:

1.

Plumbing Fixtures: Connect soil, waste, and vent piping in sizes indicated, but
not smaller than required by plumbing code. Refer to Section 22 40 00 "Plumb-
ing Fixtures."

2. Plumbing Speciaities: Connect soil, waste, and vent piping in sizes indicated, but
not smaller than required by plumbing code. Refer to Section 22 11 19 Water
Distribution Piping Specialties."

3. Equipment: Connect waste piping as indicated. Provide shutoff valve, if indi-
cated, and union for each connection. Use flanges instead of unions for connec-
tions 2-1/2-inch NPS and larger.

C. Connect force-main piping as indicated on drawings, and extend to and connect to the
following:

1. Sewage Pumps: Connect force-main piping to sewage-pump discharge.

2. Sump Pumps: Connect force main piping to sump pump discharge.

3.11  FIELD QUALITY CONTROL
A. Inspect soil, waste, and vent piping as follows:

1.

2.

3.

4.

Do not enclose, cover, or put piping into operation until it is inspected and ap-

proved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least 24 hours before

inspection must be made. Perform tests specified below in presence of authori-

ties having jurisdiction.

a. Roughing-In Inspection: Arrange for inspection of piping before conceal-
ing or ciosing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange for final inspection by authorities having juris-
diction to observe tests specified below and to ensure compliance with
requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or

inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having

jurisdiction.

B. Test drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedure, as follows:

1.

Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments, submit
separate report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new, altered, extended, or replaced drainage
and vent piping until it has been tested and approved. Expose work that has
been covered or concealed before it has been tested and approved.

Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except
outside leaders, on completion of roughing-in. Close openings in piping system
and fill with water to point of overflow, but not less than 10 feet of head. Water
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level must not drop from 15 minutes before inspection starts through completion
of inspection (24 hours). Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and
traps filled with water, test connections and prove they are gastight and water-
tight. Plug vent-stack openings on roof and building drains where they leave
building. Introduce air into piping system equal to pressure of 1-inch wg. Use U-
tube or manometer inserted in trap of water closet to measure this pressure. Air
pressure must remain constant without introducing additional air throughout pe-
riod of inspection. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects using new materials and retest piping or portion thereof
until satisfactory results are obtained.
6. ° Prepare and submit reports for tests and required corrective action.
C. Test force-main piping according to procedures of authorities having jurisdiction or, in ab-
sence of published procedure, as follows:
1. Leave uncovered and unconcealed new, altered, extended, or replaced force-

main piping until it has been tested and approved. Expose work that has been
covered or concealed before it has been tested and approved.

2. Cap and subject piping to static-water pressure of 50 psig above operating pres-
sure, without exceeding pressure rating of piping system materials. ‘Isolate test
source and allow to stand for 4 hours. Leaks and loss in test pressure constitute
defects that must be repaired.

3. Repair leaks and defects using new materials ‘and retest piping or portion thereof
until satisfactory results are obtained.
4. Prepare and submit reports for tests and required corrective action.

3.12  CLEANING AND PROTECTING

A. Clean interior of piping system. Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and de-
bris and to prevent damage from traffic and construction work.

C. Place piugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B. Related Sections include the following:
1. Section 23 05 00 “Common Mechanical Materials and Methods" for piping joining

materials, joint construction, basic installation requirements, and labeling and
identifying requirements; and escutcheons, dielectric fittings, sleeves, and sleeve
seals that are not in this Section.

2. Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general-duty
ball, butterfly, check, gate, and globe valves.

3. Section 23 05 53 "Identification for Mechanical Piping and Equipment” for labe-
ling and identifying requirements.

4. Section 22 13 16 "Drainage and Vent Piping" for drainage and vent piping and
connections.

5. Section 23 05 29 "Hangers and Supports for Mechanical Piping and Equipment”
for pipe hangers and seismic restraints.

6. Division 26 Sections for power-supply wiring, field installed disconnects, electrical

devices, and motor controllers.

1.2 SUMMARY

A This Section includes drainage piping specialties for the following:
1. Soail, waste, and vent systems.
2. Storm drainage systems.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with following
minimum working-pressure ratings, unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foct head of water.
2. Storm Drainage Piping: 10-foot head of water.
3. Force-Main Piping: 50 psig.

1.4 SUBMITTALS
A. Product Data: For each plumbing specialty indicated. Include rated capacities of se-
lected equipment and shipping, installed, and operating weights. [ndicate materials, fi-
nishes, dimensions, required clearances, and methods of assembly of components; and
piping and wiring connections for the following plumbing specialty products:

1. Cleanouts.
2. Drains.
3. Miscellaneous drainage piping specialties.
B. Reports: Specified in "Field Quality Control" Article.
1.5 QUALITY ASSURANCE
A. Provide listing/approval stamp, label, or other marking on plumbing specialties made to
specified standards.
B. Listing and Labeling: Provide electrically operated plumbing specialties specified in this
Section that are listed and labeled.
1. Terms "Listed" and "Labeled": As defined in National Electrical Code, Ar-
ticle 100.
2. Listing and Labeling Agency Qualifications: "Nationally Recognized Testing La-
boratory" as defined in OSHA Regulation 1910.7.
C. Comply with ASME B31.9, "Building Services Piping," for materials, products, and instal-
lation.
D. Comply with NFPA 70, "National Electrical Code," for electrical components.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Cleanouts:
. a. Josam Co.
b. Jay R. Smith Mfg. Co.
c. Tyler Pipe; Wade Div.
d. Zurn Industries, Inc.; Hydromechanics Div.
2. Drains:
a. Josam Co.
b. Jay R. Smith Mfg. Co.
C. Tyler Pipe, Wade Div.
d. Zurn Industries, Inc.
3. Miscellaneous Drainage Piping Specialties:
a. Jay R. Smith Mfg. Co.
b. Josam Co.
C. Tyler Pipe, Wade Div.
d. Zurn Industries, Inc.

22 CLEANOUTS

A. General: Size cleanouts as indicated on drawings, or where not indicated, same size as
connected drainage piping.

1. Provide wall cleanouts on each end of water closet ends and one over main
drops in addition, provide all cleanouts required per code.

B. Cleanouts: ASME A1122.36.2M, cast-iron body with straight threads and gasket seal or
tapered threads for plug, flashing flange and clamping ring, and a brass closure plug.
Cleanouts for installation in floors not having membrane waterproofing may be furnished
without ciamping ring.

1. Tiled Areas: Round cleanout top with tile recess top.

2. Quarry Tiled Areas: Square nickel-bronze cleanout cover.

3. Walls: Round cleanout cover with stainless steel finish.

4, All Other Areas: Round cleanout top with nickel-bronze finish.
2.3 DRAINS

A. General: Size outlets as indicated on drawings.

B. Floor Drains: ASME A112.21.1M, cast-iron body, with seepage flange and clamping de-
vice, and trap seal primer valve connection. Floor drains for installation in floors not hav-
ing membrane waterproofing may have seepage flange with clamping device. Floor
drains for use as area drains in exterior slab on grade may be furnished with anchor
flange instead of seepage flange and clamping device. Provide the following options as
indicated:

1. Trap primer connection.

2. Round strainer with integral funnel.
3. Polished nickel bronze top.

4. Slotted top. .

C. Roof Drains: ASME A112.21.2M, cast-iron body, with combination flashing ring and gra-
vel stop, cast-iron dome except where other dome material is specified, extension collars,
underdeck clamp, and sump receiver. Roof drains for installation in cast-in-place con-
crete decks may be furnished without underdeck clamp and sump receiver.

D. Trench Drains: Pre-sloped trench drainage system, polyethylene plastic drain channel
with 0.75% bottom slope, modular sections with interlocking ends, standard cast grating,
complete with the straps and mounting accessories.

E. Planter Drains: Cast-iron body, with combination flashing ring and gravel stop, low-

silhouette cast-iron dome except where other dome material is specified, interior dome,
underdeck clamp, and stainless steel mesh screen over dome.
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Floor Sinks: Cast iron body, 12-inch square by 8-inch deep sump, 3-inch bottom outlet,
square slotted medium duty grate, with polished nickel bronze top, with interior dome
strainer. ’

MISCELLANEOUS DRAINAGE PIPING SPECIALTIES

A.

Roof Flashing Assemblies: Manufactured assembly made of 4-Ib/sq. ft., 0.0625-inch-
thick, lead flashing collar and skirt extending at least 8 inches from pipe with galvanized
steel boot reinforcement, and counterflashing fitting.

1. Vent Cap: Open-top, without cap.

Open Drains: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot,
cast-iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section of length to pro-
vide depth indicated; and where indicated, increaser fitting of size indicated, joined with
ASTM C 564 rubber gaskets. Size P-trap as indicated.

Deep-Seal Traps: Cast iron or bronze, with inlet and outlet matching connected piping,
cleanout where indicated, and trap seal primer valve connection where indicated.

1. 2-Inch NPS: 4-inch- minimum water seal.

2. 2-1/2 Inch NPS and Larger: 5-inch- minimum water seal.

Floor-Drain inlet Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and
trap seal primer valve conniection.

Air-Gap Fittings: ASME A112.1.2, cast iron or cast bronze, with fixed air gap, inlet for
drain pipe or tube, and threaded or spigot outlet.

Stack Flashing Fittings: Counterflashing-type, cast-iron fitting, with bottom recess for
terminating roof membrane, and with threaded or hub top for extending vent pipe.
Downspout Nozzle: Nickel bronze body, threaded inlet, wall flange and outlet hinged
flap. :

Hose-End Drain Valves: MSS SP-110, 3/4-inch NPS ball valve, rated for 400-psig mini-
mum CWP. Include 2-piece, ASTM B 62 bronze body with standard port, chrome-plated
brass ball, replaceable seats and seals, biowout-proof stem, and vinyl-covered steel han-
dle.

1. Inlet: Threaded or soider joint.

2. Outlet: Short-threaded nipple with ASME B1.20.7 garden-hose thread and cap.
Stop-and-Waste Drain Valves: MSS SP-110, ball valve, rated for 200-psig minimum
CWP or MSS SP-80, Class 125, gate valve, ASTM B 62 bronze body, with 1/8-inch NPS

side drain outlet and cap.

Horizontal Backwater Valves: ASME A112.14.1, cast-iron body, with removable bronze
swing-check valve and threaded or bolted cover.

1. Open-Position Check Valve: Factory assembled or field modified to hang open
unless subject to backflow condition.
2. Extension: ASTM A 74, Service class; full-size, cast-iron, soil-pipe extension to

field-installed cleanout at floor, instead of cover.

FLASHING MATERIALS

A.

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum
weights and thicknesses, unless otherwise indicated:

1. General Use: 4 Ib/sq. ft. or 0.0625-inch thickness.
2. Vent Pipe Flashing: 3 Ib/sq. ft. or 0.0469-inch thickness.
3. Burning: 6 Ib/sq. ft. or 0.0937-inch thickness.

Copper Sheet: ASTM B 152, of the following minimum weights and thicknesses, unless
otherwise indicated: '

1. General Applications: 12 oz./sq. ft.

2. Vent Pipe Flashing: 8 oz./sq. ft.

Zinc-Coated Steel Sheet: ASTM A 653, with 0.20 percent copper content and 0.04-inch
minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil mini-
mum thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory
units required for installation; matching or compatible with material being installed.
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Solder: ASTM B 32, lead-free alloy.
Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1 DRAINAGE PIPING SPECIALTY INSTALLATION

A.

B.

r ©

-

z=

T

s+ 0 2

General: Install drainage piping specialty components, connections, and devices accord-
ing to manufacturer's written instructions.

Install backwater valves in building drain piping as indicated. For interior installation, pro-
vide cleanout deck plate flush with floor and centered over backwater valve cover, and of
adequate size to remove valve cover for servicing.

Install expansion joints on vertical risers, stacks, and conductors as indicated.

Install cleanouts in aboveground piping and building drain piping as indicated, and where
not indicated, according to the following:

1. Size same as drainage piping up to 4-inch NPS. Use 4-inch NPS for larger drai-
nage piping unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping 4-inch NPS and smaller and 100
feet for larger piping.

4 Locate at base of each vertical soil and waste stack.

Install cleanout deck plates, of types indicated, with top flush with finished floor, for floor
cleanouts for piping beiow ficors.

Install cleanout wall access covers, of types indicated, with frame and cover flush with fi-
nished wall, for cleanouts located in concealed piping.

Install flashing flange and clamping device with each stack and cleanout passing through
floors with waterproof membrane.

Install vent flashing sleeves on stacks passing through roof. Secure over stack flashing
according to manufacturer's written instructions.

Install floor drains according to manufacturer’s written instructions, in locations indicated.
Install floor drains at low points of surface areas to be drained as indicated. Set grates of
drains flush with finished ficor or as indicated. Size outlets as indicated.

Install individual traps for floor drains connected to sanitary building drain, unless other-
wise indicated.

Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoin-
ing flooring. Maintain integrity of waterproof membranes where penetrated.

Position floor drains for easy access and maintenance.

Install roof drains at low points of roof areas according to roof membrane manufacturer's
written installation instructions and size outlets as indicated.

Install roof-drain flashing collar or flange so no leakage occurs between drain and adjoin-
ing roofing. Maintain integrity of waterproof membranes where penetrated.

Position roof drains for easy access and maintenance.

Fasten wall-hanging drainage piping specialties securely to supports attached to building
substrate if supports are specified and to building wall construction if no support is indi-
cated. '

Fasten recessed, wall-mounting drainage piping specialties to reinforcement built into
walls. .

Install traps on drainage piping specialty drain outlets. Omit traps on indirect wastes un-
less trap is indicated.

Locate drainage piping as close as possible to bottom of floor slab supporting fixtures
and drains.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations
and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal
protruding pipe fittings.

Include wood-blocking reinforcement for recessed and wall-mounting drainage piping
specialties.
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3.2 CONNECTIONS

A

Piping installation requirements are specified in other Division 22 Sections. Drawings in-
dicate general arrangement of piping, fittings, and specialties. The following are specific
connection requirements:

1. Install piping connections between drainage piping specialties and piping speci-
fied in other Division 22 Sections.
2. Install piping connections indicated as indirect wastes from appliances and

equipment specified in other Sections, to spill over receptors connected to
plumbing piping systems. .
Install hoses between drainage piping specialties and appliances as required for connec-
tions.
Arrange for electric-power connections to plumbing specialties and devices that require
power. Electric power is specified in Division 26 Sections.
Drainage Runouts to Drainage Piping Specialties: Install drainage and vent piping, with
approved trap, of sizes indicated, but not smaller than required by authorities having ju-
risdiction.

3.3 FLASHING INSTALLATION

A.

B.
C.
D

®mm

Fabricate flashing manufactured from single piece unless large pans, sumps, or other
drainage shapes are required.

Burn joints of lead sheets where required.

Soider joints of copper sheets where required.

install sheet flashing on pipes, sleeves, and specialties passing through or embedded in
floors and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inch-
es, and skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least

8 inches around specialty.
Set flashing on floors and roofs in solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.
Install flashing for piping passing through roofs with counterflashing or commercially
made flashing fittings, according to Section 07 62 00.
Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure
flashing into cast-iron sleeve having calking recess.
Fabricate and install flashing and pans, sumps, and other drainage shapes as indicated.
Install drain connection if indicated.

3.4 FIELD QUALITY CONTROL

A

Manufacturer's Field Service: Provide services of factory-authorized service representa-

tive to supervise the field assembly of components and installation of grease recovery

units, including piping and electrical connections, and to report results in writing.

1. Test and adjust drainage piping specialty controls and safeties. Replace dam-
aged and malfunctioning controls and components.

3.5 START-UP PROCEDURES

A

Before startup, perform the foliowing checks:

1. System tests are complete.
2. Damaged and defective specialties and accessories have been replaced or re-
paired.

3. Clear space is provided for servicing specialties.
Before operating systems, perform the following steps:
1. Close drain valves, hydrants, and hose bibbs.
2. Open general-duty valves to fully open position.
3 Remove and clean strainers.

4 Verify that drainage and vent piping are clear of obstructions. Flush with water

until clear.
5 Fill grease interceptors with clean water.
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C. Startup Procedures: Foliow manufacturer's written instructions. If no procedures are
prescribed by manufacturer, proceed as follows:
1. Energize circuits for electrically operated units. Start and run units through com-

plete sequence of operations.

3.6 DEMONSTRATION
A. Startup Services: Engage a factory-authorized service representative to perform startup
services and train Owner's maintenance personnel as specified below:

1. Train Owner's maintenance personnel on procedures and schedules related to
startup of and servicing interceptors.

2. Train Owner's maintenance personnel on procedures and schedules related to
startup of and servicing grease recovery units.

3. Review data in the maintenance manuals. Refer to Division 01.

4. Schedule training with Owner with at least 7 days' advance notice.

3.7 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt and de-
bris and to prevent damage from traffic and construction work. '
B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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 SECTION 223300 DOMESTIC WATER HEATERS

PART 1 - GENERAL

11

1.2

-
w

1.4

1.5

RELATED DOCUMENTS

A Drawings and general provisions of the Contract, inciuding General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B. Related Sections: The following sections contain requirements that relate to this section.
1. Section 23 05 29 "Hangers and Supports for Mechanical Piping and Equipment”
for pipe hangers and pipe seismic restraints.
2, Section 23 05 53 "Identification for Mechanical Piping and Equipment" for equip-
ment tags and nameplates.
3. Section 23 05 19 "Meters and Gages for Mechanical Piping" for temperature and
pressure gages.
4. Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general duty
valves.
5. Section 23 07 13 "Pipe Insulation for Mechanical Systems.”
6. Section 23 05 48 "Vibration and Seismic Controls for Mechamcal Piping and

Equipment"” for seismic restraint requirements.

7. Section 22 11 16 "Water Distribution Piping."
8. Section 22 11 23 "Plumbing Pumps" for circulating pumps
9. Section 23 22 13 "Steam and Condensate Heating Piping."
10. Section 23 09 00 "Instrumentation and Controls for HVAC."
11. Division 26 for electrical connections.

SUMMARY

A. This Section includes the following for domestic water systems:
1. Semi-Instantaneous, steam water heaters.
2. Expansion tanks.
3. Accessories.

SUBMITTALS

A. General: See Section 01 33 00 “Submittal Procedures” for requirements. See Section

23 05 00 for general requirements of Product Data, Shop Drawings, Reports and Certifi-
cates, and Operation and Maintenance data submittals.

B. Product Data: Provide submittals of the following:
1. Semi-Instantaneous, steam water heaters.
2. Expansion tanks.
3. Accessories.

C. Maintenance Data: For water heaters and heat exchangers to include in maintenance
manuals specified in Section 01 78 23 “Operation & Maintenance Data.”

D. Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

A Source Limitations: Obtain same type of water heaters and heat exchangers through one
source from a single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

C. ASME Compliance: Fabricate and label heat exchangers, water heaters, and hot-water
storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VI,
"Pressure Vessels," Division 1.

D. ASHRAE Standards: Comply with performance efficiencies prescribed for the following:
1. ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Resi-
dential Buildings," for commercial water heaters.
WARRANTY
A. General Warranty: Special warranty specified in this Article shall not deprive Owner of

other rights Owner may have under other provisions of the Contract Documents and shall
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be in addition to, and run concurrent with, other warranties made by Contractor under re-
quirements of the Contract Documents.
1. Warranty Period: From date of Substantial Completion:

a. Steam Water Heater Pressure Vessels and Anticipators: Ten years.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

. Zurn Industries, Inc.; Wilkins Div.
. Bell & Gossett.

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Semi-Instantaneous Steam Water Heaters:
a. Aerco International, Inc.
b Cemline Corp.
c Leslie Controls, Inc.
d Patterson-Kelley Co.
e PVI Industries, Inc.
f. RECO Industries, Inc.
g. Sellers Engineering Co.
2. Expansion Tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Taco, Inc.
d
e

3. Water Heater Stand and Drain Pan Units:
a Safety: W. H. Safety Products, Inc.

2.2 SEMI-INSTANTANEOUS STEAM WATER HEATERS

A. Description:  Packaged, commercial, ASME labeled, indirect-fired, vertical U-tube,
double-wall water heater with negligible storage capacity; and heat exchanger for heating
water with steam. Semi-instantaneous design with service water in the shell and steam
in the tubes. The ratio of hot water volume to steam volume shall be a minimum of 5:1.

B. Pressure Vessel: ASME code, with 185-psig- minimum working-pressure rating at 400-
degrees F. Include nozzle or other arrangement for heat exchanger. The water vessel
shall be designed for an average water velocity of 5 feet per second, maximum. Maxi-
mum allowable water pressure drop shall not exceed 10 psi at design flow.

C. U-Tube Coils: Double-wall copper tube bundle for steam, with atmospherically-vented,
clearly labeled, visible leak detection port.

1. Pressure Rating: ASME, 250-psig- minimum working-pressure rating at 400-
degrees F.

2. Tappings: Factory fabricated of materials compatible with water heater shell for
piping connections, relief valve, pressure gage, thermometer, blowdown, vent,
and controls as required. Attach tappings to shell before testing and labeling.

a. NPS 2 and Smaller: Threaded ends according to ASME B1.20.1, pipe
threads.
b. NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel

and stainless-steel flanges and according fo ASME B16.24 for copper
and copper-alloy flanges.

D. Materials of Construction: All surfaces in contact with water shall be non-ferrous alloy.

1. Shell: Type 304 stainless steel.

2. Tubes: Outer wall 0.049" minimum copper and Inner wall 0.025" minimum cop-

per.

3. Upper Tubesheet: Passivated type 304 stainless steel.

4, Lower Tubesheet: Carbon steel.

5. Top Head: Bronze. :
E. Temperature Control: Adjustable anticipator thermostat that operates steam-contro

valve and that is capable of maintaining outlet-water temperature within 4 deg F of setting
at all load conditions.
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F. Safety Control: Automatic, dual solenoid valve high-temperature-limit cutoff device sys-
tem. Provide control panel with on/tripped status lights, thermometer for domestic water
temperature indication, and compound steam pressure gauge. Provide dry contacts for
high limit status indication for DDC system.

G. Miscellaneous Components: Provide the following:
1. Electronic steam control valve for 125-psig maximum steam pressure.
2. Bronze T&P relief valve, 125-psig, conforming to ANSI Z221.22.
3. Minimum 1-1/2” thick resilient insulation kit in accordance with ASHRAE 90.1 and
local energy code requirements.
H. Stand: Factory fabricated for floor mounting.

23 EXPANSION TANKS
A. Description:  Steel, pressure-rated tank constructed with welded joints and factory-
installed, butyl-rubber diaphragm and poly-propylene liner. Include air precharge to min-
imum system-operating pressure at tank.

B. Construction: 150-psig working-pressure rating.

C. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include
ASME B1.20.1, pipe thread, brass or stainless steel.

D. Tank Interior Finish: Materials and thicknesses complying with NSF 61, barrier materials
for potable-water tank linings. Extend finish into and through tank fittings and outlets.

E. Tank Exterior Finish: Manufacturer's standard, unless finish is indicated.

F. Air-Charging Valve: Factory installed, brass with plastic cap.

G. Floor Mounting Stand: Provide integral floor mounting stand and bottom elbow system

connection where vertical, floor-mounted tanks are indicated.

24 WATER HEATER ACCESSORIES
A. Combination Temperature and Pressure Relief Valves: According to the following:
1. Steam Water Heaters: ASME rated and stamped and complying with
ASME PTC 25.3. Include relieving capacity at least as great as heat input and
include pressure setting iess than water heater working-pressure rating. Select
relief valve with sensing element that extends into tank.

2. Option: Separate temperature and pressure relief valves are acceptable instead
of combination relief valve.
3. Exception: Omit combination temperature and pressure relief valve for tankless
water heater, and furnish pressure relief valve for installation in piping.
B. Pressure Relief Valves: According to the following:
1. Steam Water Heaters: ASME rated and stamped and complying with

ASME PTC 25.3. Include pressure setting less than heat-exchanger working-
pressure rating.

C. Vacuum Relief Valves: According to the following:
1. Steam Water Heaters: Comply with ASME PTC 25.3. Furnish for installation in
piping.
2. Exception: Omit if water heater has integral vacuum-relieving device.
D. Automatic Valves: ANSI Z21.21, appliance, electrically operated, on-off automatic valve.
E. Water Heater Stands: Water heater manufacturer's factory-fabricated, steel stand for
floor mounting and capable of supporting water heater and water.
F. Piping Manifold Kits: Water heater manufacturer's factory-fabricated inlet and outlet pip-

ing arrangement for muitiple-unit installation. Include piping and valves for field assembly
that is capable of isolating each water heater and of providing balanced flow through
each water heater.

G. Hose and Drain Valve: Provide with water heater.

H. Install restraints as required for seismic zone.

. Piping-Type Heat Traps: Fieid-fabricated piping arrangement according to ASHRAE 90.1
or ASHRAE 90.2.

PART 3 - EXECUTION

3.1 WATER HEATER AND HEAT EXCHANGER INSTALLATION
A. Install water heaters and heat exchangers on concrete bases.
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ONNECTIONS

Install water heaters and heat exchangers, level and plumb, according to layout draw-
ings, original design, and referenced standards. Maintain manufacturer's recommended
clearances. Arrange units so controls and devices needing service are accessible.
Anchor water heaters and heat exchangers to substrate.

Install seismic restraints for water heaters and heat exchangers. Anchor to substrate.
Install pressure relief valves in water piping for water heaters without storage. Extend re-
lief valve outlet with water piping in continuous downward pitch and discharge onto clos-
est floor drain.

Install water heater drain piping as indirect waste to spill into open drains or over floor
drains. Install hose-end drain valves at low points in water piping for water heaters that
do not have tank drains.

Install thermometers on heat exchanger inlet and outlet piping.

Install pressure gages on water heater and heat exchanger piping.

Assemble and install inlet and outlet piping manifold kits for multiple water heaters. Fa-
bricate, modify, or arrange manifolds for balanced water flow through each water heater.
Include shutoff valve, and thermometer in each water heater inlet and outlet, and throt-
tling valve in each water heater outlet.

Arrange for insulation on equipment and piping not furnished with factory-applied insula-
tion.

Fill water heaters and heat exchangers with water prior to activation.

Piping installation requirements are specified in other Division 21, 22, and 23 Sections.
Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to machine to allow service and maintenance.

Connect hot- and cold-water piping with shutoff valves and unions. Connect hot-water-
circulating piping with shutoff valve, check valve, and union.

Make connections with dielectric fittings where piping is made of dissimilar metal.
Electrical Connections: Power wiring and disconnect switches are specified in Divi-

sion 26 Sections. Arrange wiring to aliow unit service. Ground equipment.

FIELD QUALITY CONTROL

A. Engage a factory-authorized service representative to perform startup service.
B. In addition to manufacturer's written installation and startup checks, perform the follow-
ing:
1. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment and retest untit satisfactory results are achieved.
2. Verify that piping system tests are complete.
3. Check for piping connection leaks.
4. Check for ciear relief vaive inlets, outlets, and drain piping.
5. Check operation of circulators.
6. Test operation of safety controls, relief valves, and devices.
7. Energize electric circuits.
8. Adjust operating controls.
9. Adjust hot-water-outlet temperature settings. Do not set above 120 deg F unless
piping system application requires higher temperature.
10. Balance water flow through manifolds of multiple-unit installations.
DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance per-

sonnel to adjust, operate, and maintain water heaters and heat exchangers.

1. Train Owner's maintenance personnel on procedures for starting and stopping
troubleshooting, servicing, and maintaining equipment.

2. Review data in maintenance manuals. Refer to Section 01 77 00 “Closeout Pro-
cedures.”
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3. Schedule 8 hours of training with Owner, through Architect, with at least seven
days' advance notice.

END OF SECTION
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SECTION 2240 00 PLUMBING FIXTURES

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Section 23 05 23 "General-Duty Valves for Mechanical Piping" for general-duty
valves used as supply stops.
2. Section 22 11 19 "Water Distribution Piping Specialties" for backflow preventers
and other specialties not specified in this Section.

3. Section 23 07 13 "Pipe Insulation for Mechanical Systems" for piping.
4. Section 22 13 16 "Drainage and Vent Piping” for pipe and fittings.
5. Section 22 11 16 "Water Distribution Piping" for pipe and fittings.
6. Division 26 "Electrical" for wiring for electrical appurtenances.

SUMMARY ,

A This Section includes plumbing fixtures and trim, faucets, other fitlings, and related com-
ponents.

DEFINITIONS

A Accessible: Plumbing fixture, building, facility, or portion thereof that can be approached,
entered, and used by physically handicapped, disabied, and elderly people.

B. Fitting: Device that controls fiow of water into or out of plumbing fixture. Fittings speci-

fied in this Section include supplies and stops, faucets and spouts, showerheads and tub
spouts, drains and tailpieces, traps and waste pipes. Pipe fittings, tube fittings, and gen-
eral-duty valves are included where indicated.

SUBMITTALS

A. General: Submit each item in this Article according to Specification Section 01 33 00
“Submittal Procedure.”

B. Product Data for each plumbing fixture category and type specified. Include selected fix-

ture, trim, fittings, accessories, appliances, appurtenances, equipment, and supports. In-
dicate materials and finishes, dimensions, construction details, and flow-control rates.

C. Wiring diagrams from manufacturer for electrically operated units.

D. Maintenance data for plumbing fixtures and components to include in the operation and
maintenance manuals specified in Section 01 78 23 “Operation & Maintenance Data.”

QUALITY ASSURANCE

A. Source Limitations: Obtain plumbing fixtures, faucets, and other components of each
category from one source and by a single manufacturer.
1. Exception: Where fixtures, faucets, or other components are not available from a

single manufacturer, obtain similar products from other manufacturers specified
for this category. ,

B. Regulatory Requirements: Comply with requirements of CABO/ANSI A117.1, "Accessi-
ble and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act",
and Public Law 101-336, "Americans with Disabilities Act"; regarding plumbing fixtures
for physically handicapped people.

C. Energy Policy Act Requirements: Comply with requirements of Public Law 102-486,
"Energy Policy Act," regarding water flow rate and water consumption of plumbing fix-
tures.

D. Backflow Prevention Requirements: Comply with the requirements of Washington State

Department of Health regulation for "Backfiow Prevention Assemblies Approved for In-
stallation in Washington State".

E. Listing and Labeling: Provide electrically operated fixtures and components specified in
this Section that are listed and labeled.
1. The Terms "Listed" and "Labeled": As defined in the National Electrical Code,
Article 100.
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2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.
F. Select combinations of fixtures and trim, faucets, fittings, and other components that are
compatible.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Deliver plumbing fixtures in manufacturer's protective packing, crating, and covering.
B. Store plumbing fixtures on elevated platforms in dry location.

1.7 PROJECT CONDITIONS

A. Field Measurements: Coordinate roughing-in and final fixture locations and verify that
plumbing fixtures can be installed to comply with original design and referenced stan-
dards.

PART 2 - PRODUCTS

2.1 PLUMBING FIXTURE STANDARDS
A. Comply with applicable standards below and other requirements specified.

1. Electric Water Coolers: ARI 1010 and UL 399.
2. Emergency Equipment: ANS| Z358.1.
3. Enameled, Cast-lron Fixtures: ASME A112.19.1M.
4, Naticnal Sanitation Foundation Construction: NSF 2.
5. Stainless-Steel Fixtures Other than Service Sinks: ASME A112.19.3M.
6. Vitreous-China Fixtures: ASME A112.19.2M.
7. Water-Closet, Flush Valve: ASME A112.19.5.
2.2 LAVATORY/SINK FAUCET STANDARDS

A. Comply with ASME A112.18.1M and other requirements specified for lavatory, sink, and
similar-type-fixture faucet fittings. Include hot- and cold-water indicators; 2.5-gpm- maxi-
mum -flow rate; and polished, chrome-plated finish; except where otherwise indicated.
Coordinate faucet inlets with supplies and fixture holes and outlet with spout and fixture
receptor.
1. Faucet Hose: ASTM D 3901.
2. Hose-Connection Vacuum Breakers: ASSE 1011.
3. Hose-Coupling Threads: ASME B1.20.7.
4, Integral, Atmospheric Vacuum Breakers: ASSE 1001.
5. Pipe Threads: ASME B1.20.1.
6. Sensor-Actuated Faucets and Electrical Devices: UL 1951.

2.3 SHOWER FAUCET STANDARDS
A. Comply with ASME A112.18.1M and other requirements specified for bathtub and shower
faucet fittings. include hot- and cold-water indicators; 2.5-gpm- maximum flow rate; and
polished, chrome-plated finish; except where otherwise indicated. Coordinate faucet in-
lets with supplies and outlet with diverter valve; tub spout; and shower head, arm, and

flange.

1. Combination, Pressure-Equalizing- and Thermostatic-Control, Antiscald Faucets:
ASSE 1016.

2. Hand-Held Showers: ASSE 1014.

3. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:
ASTM F 445,

4. Hose-Coupling Threads: ASME B1.20.1 or ASME B1.20.7.

5. Manual-Control Antiscald Faucets: ASTM F 444.

6. Pipe Threads: ASME B1.20.1.

2.4 MISCELLANEOQUS FITTING STANDARDS
A. Comply with ASME A112.18.1M and other requirements specified for fittings, other than
faucets. Include polished, chrome-plated finish, except where otherwise indicated.
Coordinate fittings with other components and connectors.
1. Atmospheric Vacuum Breakers: ASSE 1001.
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2. Automatic Flow Restrictors: ASSE 1028.
3. Brass and Copper, Supplies and Tubular Brass: ASME A112.18.1M.
4, Fixed Flow Restrictors: ASSE 1034.

2.5 MISCELLANEOUS COMPONENT STANDARDS
A. Comply with applicable standards below and other requirements specified for compo-
nents for plumbing fixtures, equipment, and appliances.

1. Hose-Coupling Threads: ASME B1.20.7.

2. Hot-Water Dispensers: ASSE 1023 and UL 499.

3. Pipe Threads: ASME B1.20.1.

4, Plastic Toilet Seats: ANSI Z124.5.

5. Supply and Drain Insulation Kits: CABO/ANSI A117.1.

6. Supports: ASME A112.6.1M.

2.6 FITTINGS
A. Fittings for Equipment Specified in Other Sections: Fittings inciude the foliowing:

1. Supply Inlets: Brass pipe or copper tube, size required for final connection.

2. Supply Stops: Chrome-plated brass, angle or straight; compression, loose-key
type, same size as supply inlet and with outlet matching supply riser. .

3. Supply Risers: flexible copper tube with knob end. Use chrome-plated tube for
exposed applications.

4, Traps: 0.045-inch thick tubular brass, slip-joint inlet, cleanout, wall flange, escut-

~ cheons, and size to match equipment. Use chrome-plated tube for exposed ap-

plications.

5. Continuous Waste: Tubular brass with slip-joint inlet, and size to match equip-
ment.

6. Indirect Waste: Tubular brass size to match equipment.

2.7 FIXTURE LISTING
A. Refer to attached plumbing fixture data sheets for fixture and trim callouts.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in for potable, hot- and cold-water supply piping systems; soil, waste,
and vent piping systems; and supports. Verify that locations and sizes of piping and loca-
tions and types of supports match those indicated, before installing and connecting fix-
tures. Use manufacturer's roughing-in data when roughing-in data are not indicated.

B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be in-
stalled. .
C. Do not proceed until unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A. Include supports for plumbing fixtures according to the following:
1. For wall hung water closets, urinals, lavatories, sinks, drinking fountains, and
electric water coolers where indicated.
2. Reinforcement: For fioor-mounted lavatories and sinks that require securing to
wall and recessed, box-mounted, electric water coolers.
3. Fabricate reinforcement from 2-by-4-inch or 1/4-by-6-inch steel plates attached to

studs, in wall construction, to secure fixtures to wall. Include length that will ex-
tend beyond ends of fixture mounting bracket and attach to at least 2 studs.

B. Inciude fitting insulation kits for accessible fixtures according to the following:

1. Lavatories: Cover hot- and cold-water, and tempered water supplies, stops and
handles, drain, trap, and waste to wall.

2. Sinks: Cover hot- and cold-water supplies, stops and handles, drain, trap, and
waste to wall.

3. Fixtures with Offset Drain: Cover hot- and cold-water supplies, offset drain, trap,
and waste to wall.

4. Other Fixtures: Cover exposed fittings below fixture.
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PLUMBING FIXTURE INSTALLATION
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Assemble plumbing fixtures and trim, fittings, faucets, and other components according to

manufacturers' written instructions.

install fixtures level and plumb according to manufacturers' written instructions, roughing-

in drawings, and referenced standards.

Install wall-hanging, back-outlet water closets with support manufacturer's tiling frame or

setting gage.

Install toilet seats on water closets.

Install wall-hanging, back-outlet urinals with gasket seals.

Install flush valves for accessible water closets and urinals with handle mounted on wide

side of compartment. Install other actuators in iocations that are easy for handicapped

people to reach.

Fasten wall-hanging plumbing fixtures securely to supports attached to building substrate

when supports are specified, and to building wall construction where no support is indi-

cated.

Fasten floor-mounted fixtures to substrate. Fasten fixtures having holes for securing fix-

ture to wall construction, to reinforcement built into walls.

Fasten recessed, wall-mounted fittings to reinforcement built into walls.

Fasten wall-mounted fittings to reinforcement built into walls.

Fasten counter-mounting plumbing fixtures to casework.

Secure supplies to supports or substrate within pipe space behind fixture.

Set shower receptors and mop basins in leveling bed of cement grout.

Install individual stop valve in each water supply to fixture. Use gate or globe vaive

where specific stop valve is not specified.

1. Exception: Omit stop valves on supplies to emergency equipment, except when
permitted by authorities having jurisdiction. When permitted, install valve
chained and locked in OPEN position.

Install water-supply stop valves in accessible locations.

Install faucet, laminar-flow fittings with specified flow rates and patterns in faucet spouts

when faucets are not available with required rates and patterns. Include adapters when

required.

Install supply, flow-control fittings with specified flow rates in fixture supplies at stop

valves.

Aerators are not allowed.

install faucet, flow-control fittings with specified flow rates and patterns in faucet spouts.

when faucets are not available with required rates and patterns. Include adapters when

required.

Install shower, flow-control fittings with specified maximum flow rates in shower arms.

install in-line check valves on the water supplies to the mixing valve. Check vaive size

shall match rough-in size.

install in-line check valves on the water supplies to electronic faucet mixing valve. Check

valve size shall match rough-in size.

Install traps on fixture outlets. Omit traps on fixtures having integral traps. Omit traps on

indirect wastes, except where otherwise indicated.

Install hot-water dispensers in back top surface of sink or in counter with spout over sink.

Install hose bibs with integral or field-installed vacuum breaker.

Install wall hydrants with integral or field-installed vacuum breaker.

Install escutcheons at wall, floor, and ceiling penetrations in exposed, finished locations

and within cabinets and millwork. Use deep-pattern escutcheons where required to con-

ceal protruding pipe fittings.

Seal joints between fixtures and walls, floors, and counters using sanitary-type, 1-part,

mildew-resistant, silicone sealant according to sealing requirements specified in Division

Section "Joint Sealants." Match sealant color to fixture color. ‘

Coordinate exact location and mounting height of all fixtures with the architectural draw-

ings.

Caulk around the top joint of all wall mounted fixtures to prevent water from getting be-

tween the fixture and the wall.
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CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings in-
dicate general arrangement of piping, fittings, and specialties. The following are specific
connection requirements:

1. Install piping connections between plumbing fixtures and piping systems and
plumbing equipment specified in other Division 22 Sections.
B. Supply and Waste Connections to Plumbing Fixtures: Refer to plumbing fixture schedule
on drawings for fitting sizes and connection requirements for each plumbing fixture.
C. Supply and Waste Connections to Equipment Specified in Other Sections: Connect

equipment with supply inlets, supply stops, supply risers, and traps specified in this Sec-

tion. Use fitting sizes required to match connected equipment. Connect fittings to plumb-

ing piping.
D. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's pub-
lished torque-tightening values. Where manufacturer's torque values are not in-
dicated, use those specified in UL 486A and UL 486B.

E. Arrange for electric-power connections to fixtures and devices that require power. Elec-
tric power is specified in Division 26 Sections.

FIELD QUALITY CONTROL

A. Verify that installed fixtures are categories and types specified for locations where in-
stalled.

B. Check that fixtures are complete with trim, faucets, fittings, and other specified compo-
nents.

C. Inspect installed fixtures for damage. Replace damaged fixtures and components.

D. Test installed fixtures .after water systems are pressurized and demonstrate proper op-

eration. Replace malfunctioning fixtures and components, then retest. Repeat procedure
until units operate properly.

ADJUSTING AND CLEANING

A. Operate and adjust faucets and controls. Replace damaged and malfunctlomng fixtures,
- - fittings, and controls.
B. Operate and adjust hot-water dispensers, and controls. Replace damaged and malfunc-

tioning units and controls.

Adjust water pressure at electric water coolers, faucets, shower valves, and flush valves

having controls, to produce proper flow and stream.

Replace washers and seals of leaking and dripping faucets and stops.

Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning me-

thods and materials. Include the following:

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall
strainers and spouts.

2. Remove sediment and debris from drains.

mo O

PROTECTION

A. Provide protective covering for installed fixtures and fittings.

B. Do not allow use of fixtures for temporary facilities, except when approved in writing by
Owner.

PLUMBING FIXTURE SCHEDULE
A. Refer to Plumbing Fixture Data Sheets at the end of this section.
B. Provide all options and accessories as indicated.

END OF SECTION
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SECTION 22 40 00 PLUMBING FIXTURES

| Plumbing Fixture Data Sheet

| Water Closet — Wall Mounted

| P1A |

Material:

Type:

Manufacturer:

Mou‘nting:

Kohler Model K-4330.
Vitreous china.

1-1/2-inch top spud,
elongated bowl, 1.6 gpf
down, 1.0 gpf up, siphon
jet.

Wall mounted.

Picture shown may not include all options and accessories
indicated

r 0

Support

Accessories:

Flushometer

\ a6

Down for solid waste

Toilet Seat

UP for liguid waste 1

P
i

T meeeg

Quiet, exposed, diaphragm type, chrome plated, vandal resistant stop cap, adjustable
tailpiece, high back pressure vacuum breaker flush connection, 1.6 gpf. Sloan WES

Model 111.

Provide with antimicrobial coated dual flush handle. Provide manufacturer’s etched

metal instruction plates. Sloan Uppercut.

Combination juvenile/adult seat by Beneke for elongated toilets

Adjustable fixture support for siphon jet water closets, no-hub horizontal fitting, extra heavy duty.
Jay R. Smith Model 0210Y-M45-XX.
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SECTION 2240 00 PLUMBING FIXTURES

| Plumbing Fixture Data Sheet | Water Closet — Wall Mounted | PIB |
Manufacturer: Kohler Model K-4330.
Material: Vitreous china.
Type: 1-1/2-inch top spud,
elongated bowl, 1.6 gpf
down, 1.0 gpf up, siphon
jet.
Mounting: Wall mounted.

Picture shown may not include all options and accessories
indicated

Accessories:

Flushometer

UF for liguid waste ‘

, 6 3

= L
(VY

Down Tor solid waste

Toilet Seat

3155C.
Support

Elongated open front seat (with anti-microbial agent), less cover, check hinges. Bemis Model

Adjustable fixture support for siphon jet water closets, no-hub horizontal fitting, extra heavy duty.
Jay R. Smith Model 0210Y-M45-XX.

Quiet, exposed, diaphragm type, chrome plated, vandal resistant stop cap, adjustable
tailpiece, high back pressure vacuum breaker flush connection, 1.6 gpf. Sloan WES
Model 111.

Provide with antimicrobial coated dual flush handle. Provide manufacturer’'s etched
metal instruction plates. Sloan Uppercut.
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SECTION 224000 PLUMBING FIXTURES

| Plumbing Fixture Data Sheet | Urinal - Wall Mounted [ P2A |
Manufacturer: Kohler Model K-4960-ET.
Material: Vitreous china.
Bowl Type: Washout, 3/4” top spud,

0.5 gpf, 14" extended rim,
2” outlet spud, strainer,
two hangers.

Mounting: Wall mounted.

Options: White.

Picture shown may not include all options and accessories
indicated

Accessories:

Flush Valve

Quiet, exposed, diaphragm type, chrome plated flushometer for 3/4” top spud urinals,
free spinning vandal resistant stop cap, adjustable tailpiece, high back pressure
vacuum breaker flush connection, spud coupling and flange, non-hold-open handle,
fixed metering bypass and no external volume adjustment to ensure water
conservation, 3/4” |.P.S. Screwdriver Bak-Chek™ angie stop. Sloan Valve Royal li
Model 186-0.5.

Support

Labor saver urinal supports for off-the-floor urinals with plate for blowout and washout urinals with
wall hangers. Jay R. Smith Model No. 0617.
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SECTION 22 40 00 PLUMBING FIXTURES

| Plumbing Fixture Data Sheet | Lavatory — Wall Mounted | P3A |
Manufacturer: American Standard Model »
0954.000. ~
Material: Vitreous china.
Type: Barrier free, rear
overflow, recessed self-
draining deck, 4" centers,
22"x21-1/4”, ADA
compliant.
Mounting: Wall mounted.

Picture shbwh h':ay 'nc}t include éil options and accessories
indicated

Accessories:

Faucet

/ Wﬂ@vﬁs:zg
é 4 .
)

=t ﬁﬂg

Drain

Standard lavatory chrome plate finish grid strainer.

P-Trap

1-1/4” trap.

Supply Cover

Waste and water piping covers, vitreous china shroud/knee contact guard. American Standard
Model 0059.020.

Support

Lavatory support with concealed arms, wall mounted. Jay R. Smith Model 0722.

Deck mounted lavatory faucet, rigid/swing gooseneck spout, 317 indexed wristblade
handles, chrome plate finish, 1.6 gpm, laminar flow spout base, plain end 5-3/8” spout.
Chicago Faucet Model 895-317FC-GN2JKCP. Provide with plain end spout ring, fits
spouts with 13/16” — 24 male outlet threads, 13/16” — 24 female inlet thread. Chicago

Faucet Model 1-159JKCP.
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SECTION 224000 PLUMBING FIXTURES

| Plumbing Fixture Data Sheet | Lavatory — Counter Mounted | P3B |

Contractor to coordinate with GC. Refer to Architectural for sink type and installation.

Accessories:

Faucet
s Deck mounted lavatory faucet, rigid/swi