68 BOUNDARY STREET PARK 190116
BID & PERMIT TOWN OF BLUFFTON

SECTION 055213 - PIPE AND TUBE RAILINGS

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.
1.2 SUMMARY
A.  Section Includes:
1. Aluminum pipe and tube railings.
1.3 COORDINATION

A.  Coordinate selection of shop primers with topcoats to be applied over them, Comply with paint
and coating manufacturers’ written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B.  Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation,

C.  Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance requirements.

14 ACTION SUBMITTALS

A.  Product Data: For the following:

1.  Manufacturer's product lines of mechanically connected railings.
2. Railing brackets.
3. Grout, anchoring cement, and paint products.
B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
C.  Samples: For each type of exposed finish required.
1. Sections of each distinctly different linear railing member, including handrails, top rails,
posts, and balusters, including finish.
2. Fittings and brackets,
3. Assembled Sample of railing system, made from full-size components, including top rail,
post, handrail, and infill. Sample need not be full height.
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a. Show method of connecting and finishing members at intersections.
1.5 INFORMATIONAL SUBMITTALS
A, Qualification Data; For testing agency.
B.  Welding certificates.
C.  Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products
furnished comply with requirements.
D.  Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.
E.  Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing
agency, according to ASTM E894 and ASTM E935.
F. Evaluation Reports: For post-installed anchors, from ICC-ES.
1.6 QUALITY ASSURANCE
A.  Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum,"
1.7 DELIVERY, STORAGE, AND HANDLING
A.  Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.
1.8 FIELD CONDITIONS
A.  Field Measurements: Verify actual locations of walls and other construction contiguous with

metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Structural Performance: Railings, including attachment to building construction, shall withstand
the effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 1bf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 Ibf (0.89 kN) applied in any direction.
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c. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:
a. Concentrated load of 50 Ibf (0.22 kN) applied horizontally on an area of 1 sq. fi.
(0.093 sq. m).

b. Infill load and other loads need not be assumed to act concurrently,

B.  Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.
2.2 METALS, GENERAI

A.  Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

B.  Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

1. Provide type of bracket with predrilled hole for exposed bolt anchorage and that provides
1-1/2-inch (38-mm) clearance from inside face of handrail to finished wall surface.
2.3 ALUMINUM

A.  Aluminum, General: Provide alloy and temper recommended by aluminum producer and
finisher for type of use and finish indicated, and with not less than the strength and durability
properties of alloy and temper designated below for each aluminum form required.

B.  Extruded Bars and Tubing: ASTM B221 (ASTM B221M), Alloy 6063-T5/T52.

C.  Extruded Structural Pipe and Round Tubing; ASTM B429/B429M, Alloy 6063-T6,
1.  Provide Standard Weight (Schedule 40) pipe unless otherwise indicated.

D.  Drawn Seamless Tubing: ASTM B210 (ASTM B210M), Alloy 6063-T832.

E.  Plate and Sheet: ASTM B209 (ASTM B209M), Alloy 6061-T6,

F.  Die and Hand Forgings: ASTM B247 (ASTM B247M), Alloy 6061-T6.

G.  Castings: ASTM B26/B26M, Alloy A356.0-T6.

2.4 FASTENERS

A.  General; Provide the following;
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25

G.

1. Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B633 or
ASTM F1941 (ASTM F1941M), Class Fe/Zn 5 for zinc coating,

2. Aluminum Railings: Type 304 stainless-steel fasteners.

3, Provide exposed fasteners with finish matching appearance, including color and texture,
of railings.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of
construction indicated and capable of withstanding design loads.

Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless otherwise indicated.

2. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are the standard
fastening method for railings indicated.

3. Provide tamper-tesistant flat-head machine screws for exposed fasteners unless otherwise
indicated.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of
sustaining, without failure, a load equal to 6 times the load imposed when installed in unit
masonry and 4 times the load imposed when installed in concrete, as determined by testing
according to ASTM E488/E488M, conducted by a qualified independent testing agency.
MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

1.  For aluminum railings, provide type and alloy as recommended by producer of metal to
be welded and as required for color match, strength and compatibility in fabricated
itemns,

Ftching Cleaner for Galvanized Metal: Complying with MPR25.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1.  Use primer containing pigments that make it easily distinguishable from zinc-rich primer,
Epoxy Zinc-Rich Primer; Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

Epoxy Intermediate Coat: Complying with MPI #77 and compatible with primer and topcoat.
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H.

L

2.6

Polyurethane Topcoat: Complying with MPI #72 and compatible with undercoat.
Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M,

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM CI1107/C1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to ereate pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof coating
and that is recommended by manufacturer for exterior use,

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

Shop assemble railings to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units
for reassembly and coordinated installation. Use connections that maintain structural value of
joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on
exposed surfaces.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that are exposed to weather in a manner that excludes water. Provide
weep holes where water may accumulate,

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

Connections: Fabricate railings with either welded or nonwelded connections unless otherwise
indicated.

Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

1, Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2 Obtain fusion without undercut or overlap.

3. Remove flux immediately.

4 At exposed connections, finish exposed surfaces smooth and blended so no roughness
shows after finishing and welded surface matches contours of adjoining surfaces.

PIPE AND TUBE RAILINGS 055213 -5

MKSK




68 BOUNDARY STREET PARK. 190116
BID & PERMIT TOWN OF BLUFFTON

I

Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with
concealed internal welds that eliminate surface grinding, using manufacturer's standard system
of gleeve and socket fittings.

Nonwelded Connections; Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints,

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

Form Changes in Direction as Follows:

1. As detailed.

For changes in direction made by bending, use jigs to produce uniform curvature for each
repetitive configuration required. Maintain cross section of member throughout entire bend
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components,

Close exposed ends of railing members with prefabricated end fittings,

Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members to other work unless otherwise indicated.

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers or other means to transfer loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

Provide inserts and other anchorage devices for connecting railings to concrete or masonry
work. Fabricate anchorage devices capable of withstanding loads imposed by railings,
Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 mm)
long with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of
post, with metal plate forming bottom closure.

For removable railing posts, fabricate slip-fit sockets from stainless-steel tube or pipe whose ID
is sized for a close fit with posts; limit movement of post without lateral load, measured at top,
to not more than one-fortieth of post height, Provide socket covers designed and fabricated to
resist being dislodged.

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing
sections at locations indicated. Fabricate from same metal as railings.

Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of
open-sided floors and platforms. Fabricate to dimensions and details indicated.
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2.7 ALUMINUM FINISHES

A.  Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are unacceptable, Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast,

B.  Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness
of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning,
conversion coating, and applying and baking finish,

1. Colorand Gloss: As indicated by manufacturer's designations,
PART 3 - EXECUTION

31 EXAMINATION

A.  Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify
that locations of concealed reinforcements are clearly marked for Installer. Locate
reinforcements and mark locations if not already done,

3.2 INSTALLATION, GENERAL
A.  Fit exposed connections together to form tight, hairline joints,

B.  Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished
after fabrication and that are intended for field connection by mechanical or other means
without further cutting or fitting.

2, Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).

3. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (6
mm in 3.5 m).

C.  Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

1.  Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in
contact with grout, concrete, masonry, wood, or dissimilar metals,

D.  Adjust railings before anchoring to ensure matching alignment at abutting joints,

E.  Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.
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33 RAILING CONNECTIONS

A.  Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Seal recessed holes of exposed locking screws using plastic cement filler colored
to match finish of railings.

B.  Welded Connections: Use fully welded joints for permanently connecting railing components,
Comply with requirements for welded connections in "Fabrication" Article whether welding is
performed in the shop or in the field.

C.  Expansion Joints: Install expansion joints at locations indicated but not farther apart than
required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2
inches (50 mm) beyond joint on either side, fasten internal sleeve securely to one side, and
locate joint within 6 inches (150 mm) of post,

3.4 ANCHORING POSTS
A.  Use metal sleeves preset and anchored into concrete for installing posts. After posts are inserted
into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic grout or
anchoring cement, mixed and placed to comply with anchoring material manufacturer's written
instructions,

3.5 ATTACHING RAILINGS

A.  Anchor railing ends at walls with round flanges anchored to wall construction and welded to
railing ends or connected to railing ends using nonwelded connections.

B.  Secure wall brackets and railing end flanges to building construction as follows:
1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or

lag bolts,
2, For hollow masonry anchorage, use toggle bolts.

3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between
studs. Coordinate with carpentry work to locate backing members.

4,  For steel-framed partitions, use hanger or lag bolts set intowood backing between studs.
Coordinate with stud installation to locate backing members,

5. For steel-framed partitions, use seif-tapping screws fastened to steel framing or to

concealed steel reinforcements.
6. For steel-framed partitions, use toggle bolts installed through flanges of steel framing or
through concealed steel reinforcements,

3.6 ADJUSTING AND CLEANING
A.  Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water.
B.  Touchup Painting: Immediately after erection, clean field welds, bolted connections, and

abraded areas of shop paint, and paint exposed areas with the same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.
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1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness,

C.  Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint,

D.  Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair
galvanizing to comply with ASTM A780/A780M.
3.7 PROTECTION
A.  Protect finishes of railings from damage during construction period with temporary protective

coverings approved by railing manufacturer. Remove protective coverings at time of Substantial
Completion.

END OF SECTION 055213
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SECTION 321316 - DECORATIVE CONCRETE PAVING

PART 1 - GENERAL

1.1

Al

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section includes Tabby/Oyster Shell concrete paving,

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash, slag cement, and other pozzolans.

W/C Ratio: The ratio by weight of water to cementitious materials,

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to decorative concrete paving, including but not
limited to, the following:

a, Concrete mixture design.

b. Quality control of concrete materials and decorative concrete paving construction
practices.

c.

2. Require representatives of each entity directly concerned with decorative concrete paving
to attend, including the following:

a, Contractor's superintendent.

ACTION SUBMITTALS
Product Data: For each type of product.

Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color,
pattern, or texture selection.
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C.  Design Mixtures: For each decorative concrete paving mixture. Include alternate design
mixtures when characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments,

1.6 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified Installer,
Material Certificates: For the following, from manufacturer:

1. Cementitious materials,
2. Applied finish materials.

C.  Material Test Reports: For each of the following:
1. Aggregates,

D.  Field quality-control reports.

1.7 QUALITY ASSURANCE

A.  Installer Qualifications: An employer of workers trained and approved by manufacturer of
decorative concrete paving systems, '

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

1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate
typical joints; surface color, pattern, and texture; curing; and standard of workmanship,
2. Build mockups of decorative concrete paving in the location and of the size indicated or,
*  if not indicated, build mockups where directed by Architect and not less than § liner feet
of sidewalk,

3. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

1.8 PRECONSTRUCTION TESTING

A, Preconstruction Testing Service: Engage a qualified independent testing agency to perform
preconstruction testing on decorative concrete paving mixtures,

1.9 FIELD CONDITIONS

A.  Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

B.  Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced
strength that could be caused by frost, freezing, or low temperatures, Comply with ACI 306.1
and the following:
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L. When air temperature has fallen to or is expected to fall below 40 degF (4.4 deg C),
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)
at point of placement.

2, Do not use frozen materials or materials containing ice or snow.

Do not use caleium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators uniess otherwise specified and approved in design mixtures.

[F5]

C.  Hot-Weather Concrete Placement: Comply with ACI 301 (ACI 301 M) and as follows when hot-
weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32
deg C) at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing
water, Using liquid nitrogen to cool concrete is Contractor's option,

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A.  ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

22 CONCRETE MATERIALS

A.  Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from
single source from single manufacturer.

B.  Cementitious Materials:
1. Portland Cement: ASTM C150/C150M, gray portland cement Type I,
2. Fly Ash: ASTM C618, Class Cor T,
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120,

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 4M, uniformly graded. Provide
aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 1 inch (25 mm) nominal,
2, Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement,

D,  Air-Entraining Admixture; ASTM C260/C260M.

E.  Waier: Potable and complying with ASTM C94/C94M,
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2.3

A.

2.4

RELATED MATERIALS

Joint Fillers: ASTM D1752, cork or self-expanding cork in preformed strips.

CONCRETE MIXTURES

Obtain each color, size, type, and variety of concrete mixture from single manufacturer with
resources to provide concrete of consistent quality in appearance and physical properties.

Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and
strength of normal-weight concrete, and as determined by either laboratory trial mixtures or
field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.

Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight
concrete at point of placement having an air content as follows:
1. nominal maximum aggregate size,

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened conerete color consistent with approved mockup.

Concrete Mixtures: Normal-weight concrete.
1. Compressive Strength (28 Days): 3500 psi (24.1 MPa).

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C94/C94M. Furnish batch certificates for each batch discharged and used in the Work.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg (), reduce mixing and delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer,

i. For concrete batches of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

2. For concrete batches larger than 1 cu. yd. (0.76 cu, m), increase mixing titme by 15
seconds for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixing time, quantity, and amount of
water added.
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

B.  Proof-roll prepared subbase surface below decorative concrete paving and site furnishing base
to identify soft pockets and areas of excess vielding,

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

32 PREPARATION
A.  Remove loose material from compacted subbase surface immediately before placing concrete.

B.  Protect adjacent construction from discoloration and spillage during application of color
hardeners, release agents, stains, curing compounds, and sealers.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A.  Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.

B.  Ciean forms after each use and coat with form-release agent to ensure separation from concrete
without damage,

34 JOINTS

A.  General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

1. When joining existing paving, place {ransverse joints to align with previously placed
joints unless otherwise indicated.

B.  Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

1. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

C.  Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 25 feet (7.62 m unless otherwise indicated,
2. Extend joint fillers full width and depth of joint.
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3, Terminate joint filler not less than 1/2 inch (13 mm} or more than 1 inch (25 mm) below
finished surface if joint sealant is indicated.

4, Place top of joint filler flush with finished concrete surface if joint sealant is not
indicated.

5. Furnish joint fillers in one-piece lengths, Where more than one length is required, lace or
clip joint-fitler sections together,

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other

3.5

temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint,

Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concreie
thickness, as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with grooving tool to a 3/8-inch (10-mm) radius, Repeat grooving of
contraction joints after applying surface finishes. Eliminate grooving-tool marks on
concrete surfaces.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 3/8-inch (10-mm) radius. Repeat tooling of edges after applying surface
finishes. Eliminate edging-tool marks on concrete surfaces,

CONCRETE PLACEMENT

Before placing concrete, inspect and complete formwork installation and items to be embedded
or cast-in.

Remove snow, ice, or frost from subbase surface before placing concrete. Do not place concrete
on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and

alignment.

Comply with ACI301 (ACI301M) requirements for measuring, mixing, transporiing, and
placing concrete. '

Do not add water to concrete during delivery or at Project site. Do not add waier to fresh
concrete after testing,

Deposit and spread concrete in a continuous operation between transverse joints. Do not push or
drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI301 (ACI301M) by mechanical vibrating equipment
supplemented by hand spading, rodding, or tamping,

Screed paving surface with a straightedge and strike off,
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L

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleedwater appears on the surface, Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments,

3.6 FLOAT FINISHING
A.  General: Do not add water to concrete surfaces during finishing operations.
Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations, Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular
texture.
3.7 CONCRETE PROTECTION AND CURING
A.  General; Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.
B.  Comply with ACI 306.1 for cold-weather protection,
C.  Begin curing after finishing concrete but not before frec water has disappeared from concrete
surface.
38 PAVING TOLERANCES
A, Comply with tolerances in ACI 117 (ACI 117M) and as follows:
1. Elevation: 3/4 inch (19 mm).
. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm),
3. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch
{13 mm}.
4. Joint Spacing: 3 inches (75 mm).
5. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
6.  Joint Width: Plus 1/8 inch (3 mm), no minus,
3.9 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections,
B.  Testing Services: Testing of composite samples of fresh concrete obtained according to
ASTM C172/C172M shall be performed according to the following requirements:
1. Testing Frequency: Obtain at least one composite sample for each 1000 sq. ft. (92.9
sq. m) or fraction thereof of each concrete mixture placed each day.
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a. When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample,
but not less than one test for each day's pour of each concrete mixture.

4, Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and
two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

Strength of each concrete mixture will be satisfactory if average of any three comsecutive
compressive-strength  tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500 psi
(3.4 MPa).

Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor
within 48 hours of testing. Reports of compressive-strength tests shall contain Project
identification name and number, date of concrete placement, name of concrete testing and
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and type of break
for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Architect,

Decorative concrete paving will be considered defective if it does not pass tests and inspections,

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.
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3.10 REPAIR AND PROTECTION

A, Remove and replace decorative concrete paving that is broken or damaged or does not comply
with requirements in this Section. Remove work in complete sections from joint to joint unless
otherwise approved by Architect.

B.  Protect decorative concrete paving from damage. Exclude traffic from paving for at least 14
days after placement. When construction traffic is permitted, maintain paving as clean as
possible by removing surface stains and spillage of materials as they occur.

C.  Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign

material. Sweep paving not more than two days before date scheduled for Substantial
Completion inspections.

END OF SECTION 321316
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SECTION 321400 - UNIT PAVING

PART 1 - GENERAL

190116

TOWN OF BLUFFTON

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.
1.2 SUMMARY
A.  Section Includes:
1. Stone pavers set in mortar setting beds.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site,
14 ACTION SUBMITTALS
A.  Product Data: For materials other than water and aggregates,
B.  Product Data: For the following:
1. Pavers,
2. Mortar materials.
Sieve Analyses: For aggregate setting-bed materials, according to ASTM C136,
D.  Samples for Verification; For full-size units of each type of unit paver indicated,
1.5 INFORMATIONAL SUBMITTALS

A.  Adhesion and Compatibility Test Reports: From latex-additive manufacturer for mortar and
grout containing latex additives.

B.  Material Certificates: For unit pavers. Include statements of material properties indicating
compliance with requirements, including compliance with standards. Provide for each type and
size of unit.

1.6 QUALITY ASSURANCE

A.  Mockups: Build mockups to verify selections made under Sample submittals, to demonsirate
aesthetic effects, and to set quality standards for materials and execution.

UNIT PAVING 321400 -1
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1. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.7 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.

1.8 FIELD 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: Comply with cold-weather construction requirements
contained in TMS 602/ACI 530.1/ASCE 6,
2. Hot-Weather Requirements: Comply with hot-weather construction requirements

contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and
use cooled materials as required. Do not apply mortar to substrates with temperatures of
100 deg F (38 deg C) and higher.

a, When ambient temperature exceeds 100 deg F (38 deg C), or when wind velocity
exceeds 8 mph (13 km/h) and ambient temperature exceeds 90 deg F (32 deg C),
set pavers within 1 minute of spreading setting-bed mortar,

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

22 STONE PAVERS
A. Bluestone Slab Pavers:
1. Product: Bluestone quarried in Northeast Pennsylvania and Southern New York
2. Edge: Sawn 6 sides

UNIT PAVING 321400 -2
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3. Finish: Thermal
4. Color; Uniform Blue/Gray
5. Thickness: 3 inches
6. Face Size & Pattern: As indicated on Drawings
7. Physical Properties:

a) ASTM C616: Classification of Sandstone — Type II Quartzite Sandstone
b) Absorption (max): 1.11% per ASTM C97
c) Modulus of Rupture (min.): 2093 psi parallel to bed and 2755 psi
perpendicular to bed per ASTM C99
d) Compressive Strength Dry Condition (min.): 13960 psi parallel to bed and
16420 psi perpendicular to bed per ASTM C170
e) Abrasion Resistance to Foot Traffic (min.): 26.8 per ASTM C241
8. Match Architect's samples for color, finish, and other stone characteristics relating to
acsthetic effects.
9. Concrete products, mortar and grout shall be non-efflorescence.

2.3 MORTAR SETTING-BED MATERIALS

A.  Portland Cement: ASTM C150/C150M, Type I or Type II.

B.  Hydrated Lime; ASTM C207, Type S.

C.  Sand: ASTM Cl144.

D.  Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part or all
of gaging water, of type specifically recommended by latex-additive manufacturer for use with
field-mixed portland cement and aggregate mortar bed, and not containing a retarder.

E.  Thin-Set Mortar for Bond Coat: Iatex-portland cement mortar complying with ANSI A118.4,

1.  Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. MAPEI Corporation,
b. Or approved equivalent.

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or
acrylic additive to which only water must be added at Project site.

3 Provide product that is approved by manufacturer for application thickness of [5/8 inch
(16 mmy}].

F.  Water: Potable,
24 MORTAR 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
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B.

C.

D.

optimal performance characteristics. Discard mortars and grout if they have reached their initial
set before being used.

Mortar-Bed Bond Coat: Mix neat cement and latex additive water to a creamy consistency.

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

Latex-Modified, Portland Cement Bond Coat: Proportion and mix portland cerent, aggregate,
and liquid latex for bond coat to comply with written instructions of liquid-latex manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B.  Where unit paving is to be installed over waterproofing, examine waterproofing installation,
with waterproofing Installer present, for protection from paving operations, including areas
where waterproofing system is turned up or flashed against vertical surfaces.

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

3.2 PREPARATION

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

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

C.  Proof-roll prepared subgrade according to requirements in Section 312000 "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, or other defects that might be
visible or cause staining in finished work.

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

UNIT PAVING 321400 - 4
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3.4

35

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,

Tolerances: Do not exceed 1/8-inch (3.2-mm) unit-to-unit offset from flush (lippage) nor 1/8
inch in 24 inches (3 mm in 600 mm) and 1/4 inch in 10 feet (6 mm in 3 m) from level, or
indicated slope, for finished surface of paving.

MORTAR SETTING-BED APPLICATIONS

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
mortar bed. Do not exceed 1/16-inch (1.6-mm) thickness for bond coat, Limit area of bond coat
to avoid its drying out before placing setting bed.

Apply mortar bed over bond coat; spread and screed mortar 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.
Before placing pavers, cut back, bevel edge, and remove and discard setting-bed material that
has reached initial set,

Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar
bed, apply uniform 1/16-inch- (1.5-mm-) thick bond coat to mortar 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 arcas already set or disturb pavers for
purposes of realigning finished surfaces or adjusting joints,

REPAIRING, POINTING, AND CLEANING
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.

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

END OF SECTION 321400
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SECTION 323300 - SITE FURNISHINGS

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.
12 SUMMARY
A.  Section Includes:
1. Seating,
2 Tables.
3. Bicycle racks.
4, Trash receptacles.
5. Drinking Fountains.
B.  Related Requirements:
1. Section 033000 "Cast-in-Place Concrete" for installing pipe sleeves cast installing anchor
bolts cast formed voids in concrete footings.
2, Section 312000 "Earth Moving" for excavation for installing concrete footings.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product,
B.  Samples: For each exposed product and for each color and texture specified.
C.  Samples for Initial Selection: For units with factory-applied finishes.
D.  Samples for Verification: For each type of exposed finish, not less than 6-inch- (152-mm-) long
linear components and 4-inch- (102-mm-) square sheet components.
E.  Product Schedule: For site furnishings. See Material & Furnishing Schedule.
1.4 INFORMATIONAL SUBMITTALS
A, Material Certificates: For site furnishings manufactured with preservative-treated wood.
1. Indicate type of preservative used and net amount of preservative retained.
SITE FURNISHINGS 323300 -1
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1.5 CLOSEOQOUT SUBMITTALS
A.  Maintenance Data: For site furnighings to include in maintetiance manuals.

PART 2 - PRODUCTS

2.1 SEATING: See Material & Furnishing Schedule
22 TABLES: See Material & Furnishing Schedule
2.3 BICYCLE RACKS: See Material & Furnishing Schedule
2.4 TRASH RECEPTACLES: See Material & Furnishing Schedule
2.5 DRINKING FOUNTAIN: See Material & Furnishing Schedule
2.6 MATERIALS
A, Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use
and finish indicated; free of surface blemishes and complying with the following:

1, Rolled or Cold-Finished Bars, Rods, and Wire: ASTM B211 (ASTM B211M).

2. Extruded Bars, Rods, Wire, Profiles, and Tubes: ASTM B221 (ASTM B221M).

3. Structural Pipe and Tube: ASTM B429/B429M,

4, Sheet and Plate: ASTM B209 (ASTM B209M).

5. Castings: ASTM B26/B26M,

B.  Steel and Iron: Free of surface blemishes and complying with the following:

1. Plates, Shapes, and Bars: ASTM A36/A36M.,

2, Steel Pipe: Standard-weight steel pipe complying with ASTM A53/A53M, or electric-
resistance-welded pipe complying with ASTM A135/A135M.

3. Tubing: Cold-formed steel tubing complying with ASTM A500/A500M.

4, Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing
complying with ASTM A513/A513M, or steel tubing fabricated from steel complying
with ASTM A1011/A1011M and complying with dimensional tolerances in
ASTM A500/A500M; zinc coated internally and externally.

5. Sheet: Commercial steel sheet complying with ASTM A1011/A1011M.

6.  Perforated Metal: From steel sheet not less than 0.090-inch (2.3-mm) nominal thickness;
manufacturer's standard perforation pattern.

7. Expanded Metal: Carbon-steel sheets, deburred after expansion, and complying with
ASTM F1267.

8. Malleable-Iron Castings: ASTM A47/A47M, grade as recommended by fabricator for
type of use intended. '

9.  Gray-Iron Castings: ASTM A48/A48M, Class 200.
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C.

Stainless Steel: Free of surface blemishes and complying with the following:

1, Sheet, Strip, Plate, and Flat Bars: ASTM A666.
2. Pipe: Schedule 40 steel pipe complying with ASTM A312/A312M.
3. Tubing: ASTM A554,

D.  Wood: Surfaced smooth on four sides with eased edges; kiln dried, free of knots, solid stock of

species indicated.

1. Wood Species: Manufacturer's standard.
a. Douglas Fir: Clear Grade, vertical grain.
b. Pine: Southern pine; No, 2 or better.
c. Eastern White Cedar: Select Grade or better,
d. Redwood: Clear all heart, free-of-heart center.
e.  Teak (Tectona Grandis): Clear Grade.

E.  Fiberglass: Multiple laminations of glass-fiber-reinforced polyester resin with UV-light stable,
colorfast, nonfading, weather- and stain-resistant, colored polyester gel coat, and with
manufacturer's standard finish,

F.  Plastic: Color impregnated, color and UV-light stabilized, and mold resistant.

1.  Polyethylene: Fabricated from virgin plastic HDPE resin.

G.  Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-
coated or noncorrodible materials; commercial quality, tamperproof, vandal and theft resistant,

H.  Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M; recommended in writing by
manufacturer, for exterior applications.

I Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create
pourable anchoring, patching, and grouting compound; resistant to erosion from water exposure
without needing protection by a secaler or waterproof coating; recommended in writing by
manufacturer, for exterior applications.

L. Galvanizing: Where indicated for steel and iron components, provide the following protective
zine coating applied to components after fabrication;

1. Zinc-Coated Tubing: External, zinc with organic overcoat, consisting of a minimum of
0.9 oz./sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a
clear, polymer film. Internal, same as external or consisting of 81 percent zinc pigmented
coating, not less than 0.3 mil (0.0076 mm) thick.
2. Hot-Dip Galvanizing: According to ASTM Al123/A123M, ASTM A153/A153M, or
ASTM A924/A924M.
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2.7

A,

2.8

29

2.10

WOOD-PRESERVATIVE-TREATED MATERIALS

Preservative Treatment: Pressure-treat wood according to AWPA Ul, Use Category UC3b, and
the following:

1. Use preservative chemicals acceptable to authorities having jurisdiction and containing
no arsenic or chromium. Use chemical formulations that do not bleed through or
otherwise adversely affect finishes. Do not use colorants to distinguish treated materials
from untreated materials.

2. Kiln-dry lumber and plywood after treatment to a maximum moisture content,
respectively, of 19 and 15 percent. Do not use materials that are warped or do not comply
with requirements for untreated materials.

FABRICATION

Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and
angles. Separate metals from dissimilar materials to prevent electrolytic action,

Welded Connections: Weld connections continuously. Weld solid members with full-length,
full-penetration welds and hollow members with full-circumference welds. At exposed
connections, finish surfaces smooth and blended, so no roughness or unevenness shows after
finishing and welded surface matches contours of adjoining surfaces,

Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce
uniform curvature for each repetitive configuration required; maintain cylindrical cross section
of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming
exposed surfaces of handrail and railing components.

Preservative-Treated Wood Components: Complete fabrication of treated items before
treatment if possible. If cut after treatment, apply field treatment complying with AWPA M4 to
cut surfaces,

Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs,
barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.

Factory Assembly: Factory assemble components to greatest extent possible to minimize field
assembly. Clearly mark units for assembly in the field.

GENERAL FINISH REQUIREMENTS

Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations
in appearance of adjoining components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast,

ALUMINUM FINISHES

Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with
finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness,
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211 STEEL AND GALVANIZED-STEEL FINISHES

A, Powder-Coat Finish: Manufacturer's standard polyester, powder-coat finish complying with
finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.

B.  PVC Finish: Manufacturer's standard, UV-light stabilized, mold-resistant, slip-resistant, matte-
textured, dipped or sprayed-on, PVC-plastisol finish, with flame retardant added; complying
with coating manufacturer's written instructions for pretreatment, application, and minimum dry
film thickness.

2.12 IRON FINISHES

A.  Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with
finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.

2,13 STAINLESS-STEEL FINISHES

A.  Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish,

B.  Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.
1.  Rundirectional finishes with long dimension of each piece.

2. Directional Satin Finish: No 4,
3, Dull Satin Finish: No. 6.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine areas and conditions, with Installer present, for compliance with requirements for
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions

affecting performance of the Work.

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

32 INSTALLATION

A, Comply with manufacturer's written installation instructions unless more stringent requirements
are indicated. Complete field assembly of site furnishings where required.

B.  Unless otherwise indicated, install site furnishings after landscaping and paving have been
completed.

C.  Install site furnishings level, plumb, true, and securely anchored at locations indicated on
Drawings,
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D.

Post Setting: Set cast-in support posts in concrete footing with smooth top, shaped to shed
water. Protect portion of posts above footing from concrete splatter, Verify that posts are set
plumb or at correct angle and are aligned and at correct height and spacing. Hold posts in
position during placement and finishing operations until concrete is sufficiently cured.

Posts Set into Voids in Conerete: Form or core-drill holes for installing posts in concrete to
depth recommended in writing by manufacturer of site furnishings and 3/4 inch (19 mm) larger
than OD of post. Clean holes of loose material, insert posts, and fill annular space between post
and concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and placed to
comply with anchoring material manufacturer's written instructions, with top smoothed and
shaped to shed water.

Pipe Sleeves: Use steel pipe sleeves preset and anchored into concrete for installing posts. After
posts have been inserted into sleeves, fill annular space between post and sleeve with nonshrink,
nonmetallic grout or anchoring cement, mixed and placed to comply with anchoring material
manufacturer's written instructions, with top smoothed and shaped to shed water,

END OF SECTION 323300
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SECTION 328400 - PLANTING IRRIGATION

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

RELATED DOCUMENTS

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

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

SUMMARY
Section Includes;

Piping.

Manual valves,

Automatic control valves,
Automatic drain valves.

Sprinklers.

Quick couplers.

Drip irrigation specialties.
Controllers.

Boxes for automatic control valves.

hel e AR PR

DEFINITIONS

Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves,
Piping is under pressure during flow.

Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure.

ET Controllers: EvapoTranspiration Controllers, Irrigation controllers which use some method
of weather based adjustment of irrigation. These adjusting methods include use of historical
monthly averages of ET; broadcasting of ET measurements; or use of on-site sensors to track
ET.

Main Piping: Downstream from point of connection to water distribution piping to, and
including, control valves. Piping is under water-distribution-system pressure.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

PERFORMANCE REQUIREMENTS

Irrigation zone control shall be automatic operation with controller and automatic control
valves.

PLANTING IRRIGATION 328400 -1

MKSK




68 BOUNDARY STREET PARK 190116
BID & PERMIT TOWN OF BLUFFTON

B.  Location of Sprinklers and Specialties: Design location is approximate. Make minor
adjustments necessary to avoid plantings and obstructions such as signs and light standards.
Maintain 100 percent irrigation coverage of areas indicated.

C.  Delegated Design: Design 100 percent coverage irrigation system, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

D.  valves, and specialties unless otherwise indicated:

1. Irrigation Main Piping: 80 PSI.
2, Circuit Piping: 50 PSL
1.5 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and furnished specialties and accessories.

B.  Wiring Diagrams; For power, signal, and control wiring,

C.  Delegated-Design Submittal: For irrigation systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.6 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Irrigation systems, drawn to scale, on which components are shown
and coordinated with each other, using input from Installers of the items involved. Also include
adjustments necessary to avoid plantings and obstructions such as signs and light standards.
Qualification Data: For qualified Installer,

Zoning Chart: Show each irrigation zone and its control valve,

" Controller Timing Schedule: Indicate timing settings for each automatic controller zone.

m o 0O ®

Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For sprinklers controllers and automatic control valves to
include in operation and maintenance manuals.

1.8 QUALITY ASSURANCE
A.  Installer Qualifications: An employer of workers that include a certified irrigation designer

qualified by The Irrigation Association,
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B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

1.9 DELIVERY, STORAGE, AND HANDLING

A.  Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture,

B.  Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

1.10 PROJECT CONDITIONS

A.  Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary water service according to requirements indicated;

1.  Notify Owner no fewer than two days in advance of proposed interruption of water
service.
2. Do not proceed with interruption of water service without Owner's written permission,

PART 2 - PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A, Comply with requirements in the piping schedule for applications of pipe, tube, and fitting
materials, and for joining methods for specific services, service locations, and pipe sizes.

B.  PVC Pipe: ASTM D1785, PVC 1120 compound, Schedules 40 and 80.
1. PVC Socket Fittings: ASTM D2466, Schedules 40 and 80,

2, PVC Threaded Fittings; ASTM D2464, Schedule 80.

3

PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and
tailpiece shall be PVC with socket ends,

C.  PVC Pipe, Pressure Rated: ASTM D2241, PVC 1120 compound, SDR 21 and SDR 26.
1. PVC Socket Fittings; ASTM D2467, Schedule 80,
2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and
tailpiece shall be PVC with socket or threaded ends,
2.2 PIPING JOINING MATERIALS

A.  Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according to

ASTM B]13,
B.  Solvent Cements for Joining PVC Piping: ASTM D2564, Include primer according to
ASTM F656.
PLANTING IRRIGATION 328400 -3
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C.  Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer unless otherwise indicated.

2.3 MANUAL VALVES

A, Brass Ball Valves:
1. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig (1035 kPa).

CWP Rating: 600 psig (4140 kPa).

Body Design: Two piece.

Body Material: Forged brass.

Ends: Threaded or solder joint if indicated.
Seats: PTFE or TTE.

Stem: Brass.

Ball: Chrome-plated brass,

Port: Full or regular, but not reduced.

TR @M Ao o

B. Plastic Ball Valves:
1. Description:

Standard: MSS SP-122.

Pressure Rating: 125 psig (860 kPa) minimum,
Body Material: PVC.

Type: Union.

End Connections: Socket or threaded.

Port: Full.

mo Ao o

C. Iron Gate Valves, Resilient Seated:
1. Description:

Standard: AWWA C509.

Pressure Rating: 200 psig (1380 kPa) minimum.
Body Material: Ductile or gray iron with bronze trim.
End Connections: Mechanical joint or push-on joint,
Interior Coating: Comply with AWWA C550.

Body Design: Nonrising stem.

Operator: Stem nut.

Disc: Solid wedge with resilient coating.

PR e a0 o

D.  [Iron Gate Valve Casings:

1. Standard: AWWA M44 for cast-iron valve casings,
2,  Top Section: Adjustable extension of length required for depth of burial of valve.
3. Barrel: Approximately 5-inch (125-mm) diameter,
4, Plug: With lettering "WATER."
3. Bottom Section: With base of size to fit over valve,
6. Base Support: Concrete collar.
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E.  Operating Wrenches for Iron Gate Valve Casings: Furnish two steel, tee-handle operating
wrench(es) with one pointed end, stem of length to operate deepest buried valve, and socket
matching valve operating nut for Project.

2.4 PRESSURE-REDUCING VALVES

A.  Water Regulators:
1. Description:

a. Standard: ASSE 1003.

b.  Body Material: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior
lining complying with AWWA C550 or that is FDA approved for NPS 2-1/2 and
NPS 3 (DN 65 and DN 80).

c. Pressure Rating: Initial pressure of 150 psig (1035 kPa),

d.  End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
and NPS 3 (DN 65 and DN 80).

B.  Water Control Valves:
1. Description: Pilot-operation, diaphragm-type, single-seated main water control valve,
Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.

a. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-
approved, interior epoxy coating; or stainless-steel body.

Pattern: Globe-valve design.

Trim; Stainless steel.

Pressure Rating: Initial pressure of 150 psig (1035 kPa) minimum.

End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
(DN 65) and larger,

oo T

2.5 AUTOMATIC CONTROL VALVES
A.  Bronze, Automatic Control Valves:
1. Description; Cast-bronze body, normally closed, diaphragm type with manual-flow
adjustment, and operated by 24-V ac solenoid.
2.6 AUTOMATIC DRAIN VALVES
A.  Description: Spring-loaded-ball type of corrosion-resistant construction and designed to open
for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

2.7 TRANSITION FITTINGS

A.  General Requirements: Same size as, and with pressure rating at least equal to and with ends
compatible with, piping to be joined.

B.  Transition Couplings;

1. Description: AWWA C219, metal sleeve-type coupling for underground pressure piping.

PLANTING IRRIGATION 328400 -5
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C.  Plastic-to-Metal Transition Fittings:
1. Description; PVC  one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-socket or
threaded end.

D.  Plastic-to-Metal Transition Unions:
1 Description: MSS SP-107, PVC four-part union. Include one brass threaded end, one
solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.

2.8 MISCELLANEOUS PIPING SPECIALTIES

A, Water Hammer Arresters: ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized
cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.

B,  Pressure Gages: ASME B40.1. Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two
times system operating pressure, and bottom outlet,
2.9 SPRINKLERS

A,  General Requirements: Designed for uniform coverage over entirc spray area indicated at
available water pressure.

B.  Plastic, Pop-up, Gear-Drive Rotary Sprinklers:

1. Description:
a.  Body Material: ABS,
b. Nozzle: ABS.
c. Retraction Spring: Stainless steel.
d. Internal Parts: Corrosion resistant,
2. Capacities and Characteristics:

a. Pop-up Height; 6 inches in turf areas, 127 in shrub areas aboveground to nozzle.
b. Are; Full Half Quarter circle,
c. Inlet: NPS 1/2 or NPS 3/4 (DN 15 or DN 20).

C.  Plastic, Pop-up, Impact-Drive Rotary Sprinklers:

1. Description:
a. Case: ABS.
b.  Pop-up Height: 6 inches in turf areas, 12" in shrub areas aboveground to nozzle,
C. Sprinkler Construction: ABS and other corrosion-resistant metals.

D.  Plastic, Pop-up Spray Sprinklers:

1. Description;
a. Body Material: ABS.
b.  Nozzle: ABS.
c. Retraction Spring; Stainless steel,
d. Internal Parts: Corrosion resistant,
PLANTING IRRIGATION 328400 - 6
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E.

e. Pattern: Fixed, with flow adjustment.

Plastic Shrub Sprinklers:
1. Description:

a. Body Material: ABS or other plastic.

b. Pattern: Fixed, with tflow adjustment.
2.10 QUICK COUPLERS

A.  Description: Factory-fabricated, bronze or brass, two-piece assembly. Include coupler water-
seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose
swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on outlet; and operating key.

1. Locking-Top Option: Vandal-resistant locking feature. Include two matching key(s).

2.11 DRIP IRRIGATION SPECIALTIES

A.  Drip Tuabes with Direct-Attached Emitters:

1, Tubing: Flexible PE or PVC with plugged end.

2. Emitters: Devices to deliver water at approximately 20 psig (138 kPa).

a. Body Material: PE or vinyl, with flow control,
b, Mounting: Inserted into tubing at set intervals.

B.  Off-Ground Supports: Plastic stakes.

C.  Application Pressure Regulators: Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-
resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138
kPa).

D.  Filter Units: Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity
required for devices downstream from unit.

E.  Air Relief Valves: Brass or plastic housing, with corrosion-resistant internal parts,

F.  Vacuum Relief Valves: Brass or plastic housing, with corrosion-resistant internal parts,

212 CONTROLLERS

A, Description:

1.  Controller Stations for Automatic Control Valves: Each station is variable from
approximately 5 to 60 minutes. Include switch for manual or automatic operation of each
station,

2. Exterior Control Enclosures: NEMA 250, Type 4, weatherproof, with locking cover and
two matching keys; include provision for grounding,
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a, Body Material: Stainless-steel sheet metal.
b. Mounting: Freestanding type for concrete base.
3. Interior Control Enclosures: NEMA 250, Type 12, dripproof, with locking cover and two

213

L]

e

matching keys.

a. Body Material: Molded plastic,
b. Mounting: Surface type for wall.

Control Transformer: 24-V secondary, with primary fuse.

Timing Device: Adjustable, 24-hour, 14-day clock, with automatic operations to skip
operation any day in timer period, to operate every other day, or to operate two or more
times daily.

a. Manual or Semiautomatic Operation: Allows this mode without disturbing preset
automatic operation,

b.  Nickel-Cadmium Battery and Trickle Charger: Automatically powers timing
device during power outages,

c. Surge Protection: Metal-oxide-varistor type on each station and primary power.

Moisture Sensor: Adjustable from one to seven days, to shut off water flow during rain,
Smart Controllers: Use ET, tested in accordance with JA SWAT Climatological Based
Controllers 8 Draft Testing Protocol and compliant with ASHRAE Standard 189.1.
Wiring: UL 493, Type UF multiconductor, with solid-copper conductors; insulated cable;
suitable for direct burial.

a. Feeder-Circuit Cables: No. 12 AWG minimum, between building and controllers.

b. Low-Voltage, Branch-Circuit Cables: No, 14 AWG minimum, between controllers
and automatic control valves; color-coded different from feeder-circuit-cable
jacket color; with jackets of different colors for multiple-cable installation in same
trench.

c. Splicing Materials; Manufacturer's packaged kit consisting of insulating, spring-
type connector or crimped joint and epoxy resin moisture seal; suitable for direct
burial.

Concrete Base: Reinforced precast concrete not less than 36 by 24 by 4 inches (900 by
600 by 100 mm) thick, and 6 inches (150 mm) greater in each direction than overall
dimensions of controller, Include opening for wiring.

BOXES FOR AUTOMATIC CONTROL VALVES

Plastic Boxes:

1.

Description: Box and cover, with open bottom and openings for piping; designed for
installing flush with grade,

Size: As required for valves and service.
Shape: Rectangular,

Sidewall Material: PE, ABS, or FRP,
Cover Material: PE, ABS, or FRP,

oo
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B.

C.

1)  Lettering: " IRRIGATION."

Polymer-Concrete Boxes:
1. Description: Box and cover, with open bottom and openings for piping; designed for
installing flush with grade.

a. Size: As required for valves and service,

b. Shape: Rectangular.

c. Sidewall Material: Polymer concrete with lateral and vertical sidewall design
loading of 10,000 Ib (4536 kg) minimum over 10 by 10 inches (254 by 254 mm}
square,

d.  Cover Material: Polymer concrete with cover design loading of 5000 Ib (2268 kg)
minimum over 10 by 10 inches (254 by 254 mim) square.

1) Lettering: " IRRIGATION."

Drainage Backfill: Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to
3 inches (75 mm) maximum.

PART 3 - EXECUTION

3.1 EARTHWORK

A.  Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."

B.  Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades,
except 6 inches (150 mm) below subgrade under pavement and slabs.

C.  Drain Pockets: Excavate to sizes indicated. Backfill with cleaned gravel or crushed stone,
graded from 3/4 to 3 inches (19 to 75 mm), to 12 inches (300 mm} below grade. Cover gravel or
crushed stone with sheet of asphalt-saturated felt and backfill remainder with excavated
material.

D.  Provide minimum cover over top of underground piping according to the following;

1. Irrigation Main Piping: Minimum depth of 36 inches (900 mm) below finished grade, or
not less than 18 inches (450 mm) below average local frost depth, whichever is deeper.
2, Circuit Piping: 12 inches (300 mm).
3. Drain Piping: 12 inches (300 mm).
4, Sleeves: 24 inches (600 mm).
32 PREPARATION

A, Set stakes to identify locations of proposed irrigation system. Obtain Architect's approval before
excavation,
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33 PIPING INSTALLATION

A.  Location and Arrangement: Drawings indicate location and arrangement of piping systems.
Install piping as indicated unless deviations are approved on Coordination Drawings.

B.  Install piping at minimum uniform slope of 0.5 percent down toward drain valves,

C.  Install piping free of sags and bends.

D.  Install groups of pipes parallel to each other, spaced to permit valve servicing,

E.  Install fittings for changes in direction and branch connections.

F.  Install unions adjacent to valves and to final connections to other components with NPS 2

(DN 50} or smaller pipe connection.

G.  Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2
(DN 65} or larger pipe connection.

H.  Install underground thermoplastic piping according to ASTM D2774,

L Install expansion loops in control-valve boxes for plastic piping.

1. Lay piping on solid subbase, uniformly sloped without humps or depressions.
K.  Install ductile-iron piping according to AWWA C600.

L.  Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C). Allow joints
to cure at least 24 hours at temperatures above 40 deg F {5 deg C) before testing,

M. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.
Install shutoff valve on outlet. Install aboveground or in control-valve boxes.

N.  Water Hammer Arresters: Install between connection to building main and circuit valves
aboveground or in control-valve boxes,

O.  Install piping in sleeves under parking lots, roadways, and sidewalks.
P.  Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints.
Q.  Install transition fittings for plastic-to-metal pipe connections according to the following;

1. Underground Piping:

a. NPS 1-1/2 (DN 40) and Smaller: Plastic-to-metal transition fittings.
b.  NPS 2 (DN 50) and Larger: AWWA transition couplings.

2. Aboveground Piping:

a. NPS 2 (DN 50) and Smaller: Plastic-to-metal transition fittings.
b. NPS 2 (DN 50) and Larger; Use dielectric flange kits with one plastic flange.
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34 JOINT CONSTRUCTION
A.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly,

C.  Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2, Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

D.  PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces, Join pipe and fittings
according to the following:

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent
cements,

2, PVC Pressure Piping: Join schedule number, ASTM D1785, PVC pipe and PVC socket
fittings according to ASTM D2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D2855.

3. PVC Nonpressure Piping; Join according to ASTM D2855.

35 VALVE INSTALLATION
A.  Underground Curb Valves: Install in curb-valve casings with tops flush with grade.

Underground Iron Gate Valves, Resilient Seat: Comply with AWWA C600 and AWWA M44,
Install in valve casing with top flush with grade,

1. Install valves and PVC pipe with restrained, gasketed joints,
C.  Aboveground Valves: Install as components of connected piping system.

D.  Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground
between shutoff valves,

E.  Throttling Valves: Install in underground piping in boxes for automatic control valves.

F. Drain Valves: Install in underground piping in boxes for automatic control valves,

3.6 SPRINKLER INSTALLATION
A, Install sprinklers after hydrostatic test is completed.
B.  Install sprinklers at manufacturer's recommended heights.
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C.  Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls
and 2 inches (50 mm) from other boundaries unless otherwise indicated.
3.7 DRIP IRRIGATION SPECIALTY INSTALLATION
A.  Install freestanding emitters on pipe riser to mounting height indicated.

B.  Install manifold emitter systems with tubing to emitters, Plug unused manifold outlets. Install
emitters on off-ground supports at height indicated.

C.  Install multiple-outlet emitter systems with tubing to outlets, Plug unused emitter outlets. Install
outlets on off-ground supports at height indicated.

D.  Install drip tubes with direct-attached emitters on ground.

E.  Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height
indicated.

F.  Install off-ground supports of length required for indicated mounted height of device.

G.  Install application pressure regulators and filter units in piping near device being protected, and
in control-valve boxes.

H.  Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.

3.8 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
A, Equipment Mounting: Install interior controllers on wall.

1. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
2. Install anchor bolts to elevations required for proper attachment to supported equipment,

B.  Equipment Mounting: Install exterior freestanding controllers on precast concrete bases.

1. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
2, Install anchor bolts to elevations required for proper attachment to supported equipment,

C.  Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) below or
beside piping. Provide conductors of size not smaller than recommended by controller
manufacturer. Install cable in separate sleeve under paved areas.

39 CONNECTIONS

A, Comply with requirements for piping specified in Section 221113 "Facility Water Distribution
Piping" for water supply from exterior water service piping, water meters, protective enclosures,
and backflow preventers. Drawings indicate general arrangement of piping, fittings, and
specialtics.
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B.  Install piping adjacent to equipment, valves, and devices to allow service and maintenance.

C.  Connect wiring between controllers and automatic conirol valves.

3.10 IDENTIFICATION

A, Identify system components. Comply with requirements for identification specified in
Section 220553 "Identification for Plumbing Piping and Equipment."

B.  Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and
signs on each automatic controller,

1. Text: In addition to identifying unit, distinguish between multiple units, inform operaior
of operational requirements, indicate safety and emergency precautions, and warn of
hazards and improper operations.

C.  Warning Tapes: Arrange for installation of continuous, underground, detectable warning tapes
over underground piping during backfilling of trenches, See Section 312000 "Earth Moving" for
warning tapes,

3.11 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections,

B.  Perform tests and inspections,
1. Manufacturer's Field Service: Enpage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

C.  Tests and Inspections:

L. Leak Test: After installation, charge system and test for leaks, Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, operate controllers and
automatic control valves to confirm proper system operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment,

D.  Any irrigation product will be considered defective if it does not pass tests and inspections.

E.  Prepare test and inspection reports.

312 STARTUP SERVICE
A.  Perform startup service,
1, Complete installation and startup checks according to manufacturer's written instructions.
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2. Verify that controllers are installed and connected according to the Contract Documents.
3, Verify that electrical wiring installation complies with manufacturer's submittal.

3.13 ADJUSTING
A, Adjust settings of controllers,

B, Adjust automatic control valves to provide flow rate at rated operating pressure required for
each sprinkler circuit,

C.,  Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will
be flush with, or not more than 1/2 inch (13 mm) above, finish grade.

3.14 CLEANING

A, Flush dirt and debris from piping before installing sprinklers and other devices.

3.15 DEMONSTRATION

A, Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves
and controllers. '

END OF SECTION 328400
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SECTION 32 91 00 - PLANTING SOIL PREPARATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Coenditions and Divislon 01 Speclfication Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:
1. Correction of subsoil conditions.
2, Site amended topsoil.
3. Planting Soil Mix for tree pits and plant beds.
B. Related Sections:
1. Section 32 92 00 "Turf and Grasses" for turf {lawn).

2. Section 32 93 00 “Plants” for plants.

1.3 DEFINITIONS
A. Backfill: The earth used to replace or the act of replacing earth in an excavation.
B. Finish Grade: Elevation of finished surface of topsoil.

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

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

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 soll can be subsoil.

1.4 SUBMITTALS

A, Product Data: For each type of product indicated, including soils.

1. Preconstruction Testing:  Site-salvaged topsoil, surface soil & organic compost
amendment
PLANTING SOIL PREPARATION 329100 -1
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a. For site-salvaged topscil and surface scil, submit material test reports for the
following:

1) Texture analysis {% Sand, Silt and Clay)

2) USDA texture class

3) pH

4)  Soluble salts content

5) Organic matter content (ASTM D2974-87 Method C)

6) Nutrient analysis (plant available phosphorus, potassium, calcium,
magnesium, iron, manganese, zing, copper and boron)

b. For organic compost amendment, submit material test reports for the following (in
conformance with US Compost Council's Test Methods for the Examination of
Composting and Compost TMECC unless otherwise indicated):

1) pH

2) Soluble salts content

3) Organic matter content (ASTM D2974-87 Method C)

4) Carbon to Nitrogen ratio

5)  Solvita Maturity Index

6) Moisture content

7) Nutrient Analysis (nitrate-nitrogen, phosphorous, potassium, calcium,
magnesium, iron, manganese, zinc, copper, boron and sodium (extracted
per NER493 or NCR-221 for soil-less media)

8) Heavy metal content / OEPA Compost Quality Table 1 (TMECC 04.06)

Cc. Product certificates for each chemical soil amendment and fertilizer material

d. Provide topsoil and subsoil amending recommendations by Soil-Testing

Laboratory.

B. Qualification Data: Include list of similar projects completed by Installer demonstrating
Installer's capabilities and experience. Include project names, addresses, and year completed,
and include names and addresses of owners' contact persons.

1.6 QUALITY ASSURANCE

A Lime stabilization application to stabilize wet soils during construction is prohibited on all future
plant bed and lawn areas. Use protection mats, plywood and wood-chip blankets in these areas
if needed to enable circulation over wet soils.

B. Soil-Testing Laboratory Qualifications: An independent or university laboratory, recognized by
the State Department of Agriculture, with the experience and capability to conduct the testing
indicated and that specializes in types of tests to be performed.

C. Preinstallation Conference: Conduct conference at Project site prior to installation of soil.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and indication of conformance
with state and federal laws if applicable.

PLANTING SOIL PREPARATION 329100 -2
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8. Bulk Materials:
1. Handle soil enly when soil moisture is such that the soil Is friable. Soil should hold

together in clods as it is being handled and should cause hands to be dirty but not muddy
when squeezed in a fist,

a. Do not store topsoil or compost material in stockpiles greater than four feet in
height.
b. Do not cover topsoil stockpiles with an impervious cover.
2. Do not dump or store bulk materials near structures, utilities, walkways and pavements,

or on existing turf areas or plants.

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

4, Accompany each delivery of bulk fertilizers and soil amendments with appropriate
certificates.

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual grade elevations, service and utility locations, and
dimensions of contiguous construction by field measurements before proceeding with work.

B. Interruption of Existing Services or Utilities: Do not interrupt services or utllities to facilities
occupied by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary services or utilities according to requirements indicated:

1. Do not proceed with interruption of services or utilities without Owner's written
permission.

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

D. Existing Trees: Do not machine excavate or amend under critical root zones. Do not sever or
damage existing tree root systems. Hand fracture and amend within critical root zone.

PART 2 - PRODUCTS

1.8 TOPSOIL
1. Topsoil

a. Existing topsoil available on site that generally conforms to the following
description shalt be stockpiled for re-use.

b. A loamy, friable mineral soil essentially free from heavy or stiff clay lumps, stones,
cinders, concrete, brick, roots, sticks brush, litter, plastics, metals, refuse or other
deleterious materials in accordance with ASTM D 5286-92. The soill shall be free

PLANTING SOIL PREPARATION 329100 -3
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of herbicides, petroleumn-based materfals or other substances of a hazardous or
toxic nature which may inhibit plant growth. The soil shall be free of noxious
weeds, seeds or vegetative parts of weedy plants that cannot be selectively
controlled in the planting.

Organic Compost Amendment

The organic compost amendment shall be a stable, mature aerobically composted, a
compost derived from mixed green waste/yard waste feedstocks.

a. The organic compost material shall meet the U.S. Composting Council
(www.compostingcouncil.org) Seal of Testing Approval (STA).

b. The compost shall be a homogeneous material essentially free of soil clods,
lumps, rocts and stones; dark brown to black in color with no anaerobic odor.

C. The compost shall have a man-made foreign material (hard plastics, metal, glass,
etc.) content less than 1.5% for material retained on a U.S. Std.No.5 (4 mm) sieve
(TMECC 03.06)

d. The compost shall be screened such that a minimum of 90% passes a U.S.Std.
3/4" sieve and that no more than 20% passes a U.S. Std. No.10 sieve on a dry
weight basis.

e. The compost shall have a pH of 7.0 to 8.3 when determined on a 1:5
compost/water slurry

f. The compost shall have a soluble salts content less than 6.0 milliohms per cm.
when determined on a 1:5 compost/water slurry

g. The compost shall have an organic matter content of not less than 35% by weight
determined by ASTM D2974-87 Method C on material passing a U.S. Std.1/4"
sieve

h. The compost shall have a carbon to nitrogen (C:N) ratio less than 25:1.

i, The compost shall have a Sclvita® Maturity Index of 6 or higher.

i The compost shall have a moisture content in the range of 35% to 65%.

K. The heavy metal content as determined by TMECC 04.06 shall not exceed the
following USEPA 40 CFR 503 (2010} limits:

Concentration
Element Limits (ma/Kg d.w.)
Arsenic 41
Cadmium 39
Copper 1500
Lead 300
Mercury 17
Nickel 420
Selenium 100
Zinc 2800

3. Stockpiling

a. General: Stockpiles of compost or topsoil should be no more than 4 feet in height
to prevent anaerobic conditions within the pile. Stockpiled composts should be
turned every other week (unless otherwise instructed by the Landscape Architect)
to prevent anaerobic conditions or excessive water absorption.

PLANTING SOIL PREPARATION 329100 - 4
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PART 3 - EXECUTION

1.9 EXAMINATION

A. Examine subsoil areas to receive topsoil for compliance with requirements and conditions
affecting installation and performance.

1. Verify that no foreign or deleterious material or liguid 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.

2, Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil
moisture. Work only during periods when soil and subgrade are friable.

4, Uniformly moisten excessively dry sail that is not workable and which is too dusty.

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

C. If contamination by foreign or deletericus material or liquid is present in scil within a planting
area, remove the soil and contamination as directed by Landscape Architect and replace with
new planting soil.

1.10 PREPARATION

A Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing
plants from damage caused by planting cperations.

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

1.11 Preparation of Subsoils

A, Prior to placing topsoil, prepare subsoil areas to receive topsoil on the same day topsoil is
placed.

B. Subsoil shall be mechanically disrupted by either the Backhoe Turning or Ripping methods
described below.

C. Backhoe Turning Method
1. Spread two Inches of organic compost material over area to be turned.

2, Use backhoe bucket to lift subsoil twice to depth as indicated below in all areas to be
seeded/sodded with standard or low-mow turf grass and break the subsoil into large
peds. Lift subsoil twice to depth as indicated below in all plant beds and tree pits, unless
indicated otherwise.

a. Lawn subsoil depth = 07 {Zero)
b. Plant bed depth = 12” (Twelve)
PLANTING SOIL PREPARATION _ 329100 -5
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3 Perform lifting operation in two directions at approximately 90 degrees.

4, Surface will be very rough, drag backhoe teeth across soil surface and/or lightly till
surface to create texture suitable to fine grade.

5, Do not perform lifting closer than 24 inches to installed underground utility lines,
structures or dripline of existing trees and shrubs to remain; or within 12 inches of
pavements to remain.

D. Subgrade Ripping Method

1. Rip subgrade twice to depth as indicated below in all areas to be seeded with standard or
low-mow turf grass. Rip subgrade twice to depth as indicated below in all plant beds and
tree pits, unless indicated otherwise.

a Lawn subsoil depth = 0” (Zero)
b. Plant bed depth = 12” {Twelve)

2. Space ripping tines at 24 inches on center.

3. Make second ripping pass in a direction 80 degrees fo the direction of the first ripping
pass.

4. | Do not rip closer than 24 inches to installed underground utility lines, structures or dripline
of existing trees and shrubs to remain; or within 12 inches of pavements to remain.
112 PREPARATION OF SITE-SALVAGED SURFACE SOIL BEFORE AMENDING
A. Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement,
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing

compound, acid, and other extraneous materials that are harmful to plant growth.

B. Unsuitable Materials: Clean soil to contain a maximum of 8 percent by dry weight of stones,
roots, plants, sod, clay lumps, and pockets of coarse sand.

C. Screening: Pass unamended soil through a 1-inch screen to remove large materials.

1.13 PLACING TOPSOIL OVER PREPARED SUBSOIL

A Subsoil Preparation: Prepare subsoil as described above for all tawn areas, plant beds and tree
pits.

B. Remove stones larger than 2 inches in any dimension and sticks, roots, rubbish, and other
extraneous matter and legally dispose of them off Owner's property.

C.  Application: Spread stockpiled topsoil to meet finish grades after natural settlement. Do not
spread if soil or subgrade is frozen, muddy, or excessively wet,

D. Spread organic compost material to a consistent depth of three inches over surface of in-place
topsoil and work into the top six inches of the topsoil. Do not apply materials or disc if existing
soil or subgrade is frozen, muddy, or excessively wet.

1. Lawn: Disc organic amendment into topsoil to a minimum depth as indicated below.
a. Lawn subsoil depth = 6” (Six)
PLANTING SOIL PREPARATION 329100-6
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2. Planting Beds: Disc organic amendments into 2-lifts into topsoil to a minimum depth as
indicated below.
a, Plant bed depth = 12" (Twelve)

3. Organic compost material will shrink after applications. Establish finish grades of
prepared planting soil areas high enough to compensate for expected shrinkage.

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine
texture. Roll and rake, remove ridges, and flll depressions to meet finish grades.

1.14 CLEANUP AND PROTECTION

A. During soil placement, keep adjacent paving and construction clean and work area in an orderly
condition.

1.16 DISPOSAL

A. Remove surpius soil and waste malterial including excess subsoil, unsultable soil, trash, and
debris and legally dispose of them off Owner's property.

END OF SECTION 32 91 00
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SECTION 326200 - TURF AND GRASSES
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.
1.2 SUMMARY

A,  Section Includes:
1. Sodding.

B.  Related Requirements:

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as
border edgings and mow strips.

1.3 DEFINITIONS
A.  Finish Grade: Elevation of finished surface of planting soil,

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest, Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. They also include substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

C.  Pests: Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents
{gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

D.  Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
See Section 329113 "Soil Preparation” and drawing designations for planting soils.

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

14 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

TURF AND GRASSES 329200 - 1
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1.5

1.6

1.7

1.8

INFORMATIONAL SUBMITTALS
Qualification Data: For landscape Installer,

Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture,
stating the botanical and common name, percentage by weight of each species and variety, and
percentage of purity, germination, and weed seed. Include the year of production and date of
packaging.

1. Certification of each seed mixture for turfgrass sod. Include identification of source and
name and telephone number of supplier.

Product Certificates; For fertilizers, from manufacturer,

Pesticides and Herbicides: Product label and manufacturer's application instructions specific io
Project.

CLOSEOUT SUBMITTALS

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

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
turf establishment,

1.  Professional Membership: Installer shall be a member in good standing of either the
National Association of Landscape Professionals or AmericanHort,

2. Experience: Five years' experience in turf installation in addition fo requirements in
Section 014000 "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 personnel assigned to the Work shall have
certification in one of the following categories from the National Association of
Landscape Professionals:

a, Landscape Industry Certified Technician - Exterior.
b. Landscape Industry Certified Lawn Care Manager.
c.  Landscape Industry Certified Lawn Care Technician.

5. Pesticide Applicator: State licensed, commercial.

DELIVERY, STORAGE, AND HANDLING

Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and indication
of compliance with state and Federal laws, as applicable.

TURF AND GRASSES 329200 -2
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B.  Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation"
sections in TPI's "Guideline Specifications to Turfgrass Sodding," Deliver sod within 24 hours
of harvesting and in time for planting promptly. Protect sod from breakage and drying,

C. 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 socil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.
3. Accompany each delivery of bulk materials with appropriate certificates.

1.9 FIELD CONDITIONS

A.  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.

PART 2 - PRODUCTS

2.1 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 that is strongly rooted and capable of vigorous growth and development when
planted.

B.  Turfgrass Species: Bermudagrass (Cynodon dactylon),

2.2 FERTILIZERS

A.  Commercial Fertilizer: Commercial-grade complete fertilizer of neutra! character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

1.  Composition: 11b/1000 sq. ft. (0.45 kg/92.9 sq.m) of actual nitrogen, 4 percent
phosphorous, and 2 percent potassium, by weight.

2, Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

B.  Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potagsium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight. .
TURF AND GRASSES 329200 -3
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24

2, Composition: Nitrogen, phosphorous, and potagsium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

MULCHES

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat,
rye, oats, or barley.

Sphagnum Peat Mulch: Partially decomposed sphagnum peat moss, finely divided or of
granular texture, and with a pH range of 3.4 to 4.8.

Muck Peat Mulch: Partially decomposed moss peat, native peat, or reed-sedge peat, finely
divided or of granular texture, with a pH range of 6 to 7.5, and having a water-absorbing
capacity of 1100 to 2000 percent, and containing no sand,

Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to §;
moisture content 35 to 55 percent by weight; 100 percent passing through l-inch (25-mm)
sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 percent inert contaminants
and free of substances toxic to plantings; and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight.
2, Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or
source-separated or compostable mixed solid waste.

Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH
range of 4.5 to 6.5,

Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for
slurry application; nontoxic and free of plant-growth or germination inhibitors,

Asphalt Emulsion: ASTM D977, Grade SS-1; nontoxic and free of plant-growth or germination
inhibitors.

PESTICIDES

General: Pesticide, registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination
or growth of weeds within planted areas at the soil level directly below the mulch layer.

Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth
that has already germinated.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas to be planted for compliance with requirements and other conditions affecting
instaliation and performance of the Work,

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.
2. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.
3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

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

C.  If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Architect and replace with new planting
soil.

32 PREPARATION

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

1.  Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.,
2. Protect grade stakes set by others until directed to remove them.

B.  Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

33 TURF AREA PREPARATION

A.  General: Prepare planting area for soil placement and mix planting soil according to
Section 329113 "Soil Preparation.”

B.  Placing Planting Soil; Place and mix planting soil in place over exposed subgrade.
1. Reduce elevation of planting soil to allow for soil thickness of sod.

C.  Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

D.  Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

TURF AND GRASSES 329200 -5
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3.4 SODDING
A.  Lay sod within 24 hours of harvesting unless a suitable preservation method is accepted by

5

Architect prior to delivery time. 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 soil
or sod during installation. Tamp and roll lightly to ensure contact with soil, 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.

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 (38 mm) below sod.

TURF MAINTENANCE

General: 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.

L. 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 (100 mm).

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

2, Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall
precipitation is adequate.

Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than one-third of grass height. Remove no more than one-third of
grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent
mowings to maintain the following grass height:

1.  Mow bermudagrass to a height of 1/2 to 1 inch (13 to 25 mm),

Turf Postfertilization: Apply commercial fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that provides actual nitrogen of at least 1 1h/1000 sq. ft. (0.45 kg/92.9 sq. m)
to turf area.

TURF AND GRASSES 329200 - 6
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3.6 SATISFACTORY TURF
A.  Turfinstallations shall meet the following criteria as determined by Architect:

3.7

38

3.9

L. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and
surface irregularities,

Use specified materials to reestablish turf that does not comply with requirements, and continue
maintenance until turf is satisfactory.

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents according io
requirements of authorities having jurisdiction and manufacturer's written recomtendations.
Coordinate applications with Owner's operations and others in proximity to the Work, Notify
Owner before each application is performed,

Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat
already-germinated weeds and according to manufacturer's written recommendations,

CLEANUP AND PROTECTION

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.

Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and
debris, and legally dispose of them off Owner's property.

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

Remove nondegradable erosion-control measures after grass establishment period.

MAINTENANCE SERVICE

Turf Maintenance Service: Provide full maintenance by skilled employees of landscape
Installer. Maintain as required in "Turf Maintenance" Article. 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: 30 days from date of planting completion.

END OF SECTION 329200
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SECTION 329300 - PLANT'S

PART 1 -

1.1

A,

1.2

1.3

PLANTS
MKSK

GENERAL

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Plants.

Tree stabilization.
Tree-watering devices,
Landscape edgings.

b S

Related Requirements:
1. Section 329200 "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding,
and erosion-control materials.

DEFINITIONS
Backfill: The earth used to replace or the act of replacing earth in an excavation,

Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were
grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type
and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with
twine with the root flare visible at the surface of the ball as recommended by ANSI 760.1,

Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown
and placed, unbroken, in a container, Ball size is not less than diameter and depth recommended
by ANSI Z60.1 for type and size of plant required.

Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting
or root pruning, with soil or growing medium removed, and with not less than the minimum
root spread according to ANSI Z60.1 for type and size of plant required.

Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a
well-established root system reaching sides of container and maintaining a firm ball when
removed from container, Container shall be rigid enough to hold ball shape and protect root
mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required,

Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-
ground in a porous fabric bag with well-established root system reaching sides of fabric bag.

329300 -1
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1.4

1.5

1.6

PLANTS
MKSK

Fabric bag size is not less than diameter, depth, and volume required by ANSI Z60.1 for type
and size of plant,

Finish Grade: Elevation of finished surface of planting soil.

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. They also include substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant. Some sources classify herbicides separately from pesticides.

Pests: Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Area: Areas to be planted.

Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.

See Section 329113 "Soil Preparation” for drawing designations for planting soils.

Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs,
vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.

Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the
stem or trunk broadens to form roots; the area of transition between the root system and the
stem or trunk.

Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.

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

COORDINATION

Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades
are established and before planting turf areas unless otherwise indicated.

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

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data; For each type of product.

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.
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2. Plant Photographs: Include color photographs in digital format of each required species
and size of plant material as it will be furnished to Project. Take photographs from. an
angle depicting true size and condition of the typical plant to be furnished. Include a scale
rod or other measuring device in each photograph, For species where more than 20 plants
are required, include a minimum of three photographs showing the average plant, the best
quality plant, and the worst quality plant to be furnished. Identify each photograph with
the full scientific name of the plant, plant size, and name of the growing nursery,

B.  Samples for Verification: For each of the following:

1. Organic Mulch: 1-quart (1-L) volume of each organic mulch required; in sealed plastic
bags labeled with composition of materials by percentage of weight and source of mulch.
Each Sample shall be typical of the lot of material to be furnished; provide an accurate
representation of color, texture, and organic makeup.

Weed Control Barrier: 12 by 12 inches (300 by 300 mm).

Proprietary Root-Ball-Stabilization Device: One unit.

Slow-Release, Tree-Watering Device: One unit of each size required,

Edging Materials and Accessories: Manufacturer's standard size, to verify color selected.
Root Barrier; Width of panel by 12 inches (300 mm),

kW

1.7 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For landscape Installer. Include list of similar projects completed by
Installer demonstrating Installer's capabilities and experience, Include project names, addresses,

and year completed, and include names and addresses of owners' contact persons.

B.  Product Certificates: For each type of manufactured product, from manufacturer, and complying

with the following;
1. Manufacturer's certified analysis of standard products.
2. Analysis of other materials by a recognized laboratory made according to methods

established by the Association of Official Analytical Chemists, where applicable,

C.  Pesticides and Herbicides: Product label and manufacturer's application instructions specific to
Project.

D.  Sample Warranty: For special warranty.

1.8 CLOSEOUT SUBMITTALS

A.  Maintenance Data: Recommended procedures to be established by Owner for maintenance of
plants during a calendar year. Submit before expiration of required maintenance periods.

1.9 QUALITY ASSURANCE

A.  Installer Qualifications: A qualified landscape installer whose work has resulted in successful
establishment of plants.

PLANTS 329300 -3
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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: Five years' experience in landscape installation in addition to requirements
in Section 014000 "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 personnel assigned to the Work shall have
certification in one of the following categories from the Professional Landcare Network:

a, Landscape Industry Certified Technician - Exterior,
b. Landscape Industry Certified Interior.
c. Landscape Industry Certified Horticultural Technician.

5. Pesticide Applicator: State licensed, commercial.

Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

1. Selection of plants purchased under allowances is made by Architect, who tags plants at
their place of growth before they are prepared for transplanting,

Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position.
Take height measurements from or near the top of the root flare for field-grown stock and
container-grown stock. Measure main body of tree or shrub for height and spread; do not
measure branches or roots tip to tip. Take caliper measurements 6 inches (150 mm) above
the root flare for trees up to 4-inch (100-mumn) caliper size, and 12 inches (300 mm) above
the root flare for larger sizes.

2, Other Plants: Measure with stems, petioles, and foliage in their normal position,

Plant Material Observation: Architect may observe plant material either at place of growth or at
site before planting for compliance with requirements for genus, species, variety, cultivar, size,
and quality. Architect may also observe trees and shrubs further for size and condition of balls
and root systems, pests, disease symptoms, injuries, and latent defects and may reject
unsatisfactory or defective material at any time during progress of work. Remove rejected trees
or shrubs immediately from Project site,

1, Notify Architect of sources of planting materials seven days in advance of delivery to
site.

DELIVERY, STORAGE, AND HANDLING

Packaged Materials: Deliver packaged materials in original, unopened containers showing

weight, certified analysis, name and address of manufacturer, and indication of compliance with

state and Federal laws if applicable.

Bulk Materials:
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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;
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discharge of soil-bearing water runoft; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.
3. Accompany each delivery of bulk materials with appropriate certificates.

Deliver bare-root stock plants within 36 hours of digging. Immediately after digging up bare-
root stock, pack root system in wet straw, hay, or other suitable material to keep root system
moist until planting. Transport in covered, temperature-controlled vehicles, and keep plants cool
and protected from sun and wind at all times.

Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery, Do not drop plants during delivery
and handling.

Handle planting stock by root ball.

Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging,
handling, and transportation,

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery
before moving and again two weeks after planting,

Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to
protect from wind and other damage during digging, handling, and transportation.

Deliver plants after preparations for planting have been completed, and install immediately. If
planting is delayed more than six hours after delivery, set plants and trees in their appropriate
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep
roots moist.

1.  Heel-in bare-root stock. Soak roots that are in less than moist condition in water for two
hours. Reject plants with dry roots.

2, Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other
acceptable material.

3. Do not remove container-grown stock from containers before time of planting,

4,  Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray,
Water as often as necessary to maintain root systems in a moist, but not overly wet
condition.

FIELD CONDITIONS
Field Measurements: Verify actual grade elevations, service and utility locations, irrigation

system cornponents, and dimensions of plantings and construction contiguous with new
plantings by field measurements before proceeding with planting work.
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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 and warranty requirements,

WARRANTY

Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in
materials, workmanship, or growth within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of
adequate maintenance, or neglect by Owner,
b. Structural failures including plantings falling or blowing over.
c. Faulty performance of tree stabilization,
d.  Deterioration of metals, metal finishes, and other materials beyond normal
weathering.

2. Warranty Periods: From date of Acceptance.

a. Trees, Shrubs, Vines, and Omamental Grasses; 12 months.
b, Ground Covers, Biennials, Perennials, and Other Plants; 12 months,
C. Annuals: Three months,

3. Include the following remedial actions as a minitmum:
a. Immediately remove dead plants and replace unless required to plant in the
succeeding planting season,
b.  Replace plants that are more than 25 percent dead or in an unhealthy condition at
end of warranty period.
c. A limit of one replacement of each plant is required except for losses or

replacements due to failure to comply with requirements.
d.  Provide extended warranty for period equal to original warranty period, for
replaced plant material.

PRODUCTS

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form,
shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated
on Drawings and complying with ANSIZ60.1; and with healthy root systems developed by
transplanting or root pruning. Provide well-shaped, fully branched, healthy, vigorous stock,
densely foliated when in leaf and free of discase, pests, eggs, larvae, and defects such as knots,
sun scald, injuries, abrasions, and disfigurement.

328300 -6




68 BOUNDARY STREET PARK 190116
BID & PERMIT TOWN OF BLUFFTON

22

2.3

PLANTS
MKSK

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is
squeezed between two branches or between branch and trunk ("included bark™); crossing
trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem girdling roots
are unacceptable.

2. Collecied Stock: Do not use plants harvested from the wild, from native stands, from an
established landscape planting, or not grown in a nursery unless otherwise indicated.

Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types
and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a
proportionate increase in size of roots or balls.

Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which
begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting,

Labeling: Label at least one plant of each variety, size, and caliper with a securely attached,
waterproof tag bearing legible designation of common name and full scientific name, including
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the
plant,

If formal arrangements or consecutive order of plants is indicated on Drawings, select stock for
uniform height and spread, and number the labels to assure symmetry in planting,

Annuals and Biennials: Provide healthy, disease-free plants of species and variety shown or
listed, with well-established root systems reaching to sides of the container to maintain a firm
ball, but not with excessive root growth encircling the container. Provide only plants that are
acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom,

FERTILIZERS

Planting Tablets: Tightly compressed chip-type, long-lasting, slow-release, commercial-grade
planting fertilizer in tablet form, Tablets shall break down with soil bacteria, converting
nutrients into a form that can be absorbed by plant roots.

1. Size:; 10-gram tablets,
2. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent
potassium, by weight plus micronutrients.

MULCHES

Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and
shrubs, consisting of one of the following:

1.  Type: Ground or shredded bark.
2. Size Range: 3 inches (76 mm) maximum, 1/2 inch (13 mm) minimum.
3. Color: Dark Brown. :

Compost Mulch: Well-composted, stable, and weed-free organic matter, plI of 5.5 to 8,
moisture content 35 to 55 percent by weight; 100 percent passing through a 1-inch (25-mm)
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sieve; soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 percent inert contaminants and free
of substances toxic to plantings; and as follows:

I.  Organic Matter Content: 50 to 60 percent of dry weight,
2, Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or
source-separated or compostable mixed solid waste.

24 WEED-CONTROL BARRIERS

A, Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 oz./sq. yd.
{(101g/sq. m) minimum, composed of fibers formed into a stable network so that fibers retain
their relative position. Fabric shall be inert to biological degradation and resist naturally
encountered chemicals, alkalis, and acids.

B. Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven
polypropylene fabric, 4.8 oz./sq. yd. {162 g/sq. m).

2.5 PESTICIDES

A, General: Pesticide registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

B.  Prc-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination
or growth of weeds within planted areas at the soil level directly below the mulch layer.

C.  Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth
that has already germinated.
2.6 TREE-STABILIZATION MATERIALS
A.  Trunk-Stabilization Materials:

1, Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross
grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated,
peinted at one end.

2, Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or
turnbuckles.

2.7 LANDSCAPE EDGINGS

A,  Steel Edging: Standard commercial-steel edging, fabricated in sections of standard lengths, with
loops stamped from or welded to face of sections to receive stakes,

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

PLANTS 329300 - 8
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a. Border Concepts, Inc.
b. J. D. Russell Company (The).

Edging Size: 1/4 inch (6.4 mm) thick by 5 inches (125 mm) deep.
Stakes: Tapered steel, a minimum of 12 inches (300 mm} long.
Accessories: Standard tapered ends, corners, and splicers.

Finish: Zinc coated.

I

2.8 TREE-WATERING DEVICES

A, Watering Pipe: PVC pipe 4 inches (100 mm) in diameter, site-cut to length as required, and with
snug-fitting removable cap.

B. Slow-Release Watering Device: Standard product manufactured for drip irrigation of plants and
emptying its water contents over an extended time period; manufactured from UV-light-
stabilized nylon-reinforced polyethylene sheet, PVC, or HDPE plastic.

1, Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. BIO-PLEX.

b. Engineered Watering Solutions; PQ Partners, LLC,

c, Spectrum Products, Inc,

Color: As selected by Architect from manufaciurer's full range.

2.9 MISCELLANEOUS PRODUCTS

A.  Wood Pressure-Preservative Treatment; AWPA Ul, Use Category UC4a; acceptable to
authorities having jurisdiction, and containing no arsenic or chromium.

B.  Root Barrier: Black, molded, modular panels 24 inches (610 mm) high (deep), 85 mils (2.2 mm)
thick, and with vertical root deflecting ribs protruding 3/4 inch (19 mm) out from panel surface;
manufactured with minimum 50 percent recycled polyethylene plastic with UV inhibitors,

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. DeepRoot Green Infrastructure, LIC.
b. NDS Inc.

C.  Antidesiccani: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees
and shrubs, Deliver in original, sealed, and fully labeled containers and mix according to
manufacturer's written instructions,

D.  Burlap: Non-gynthetic, biodegradable.

Planter Drainage Gravel: Washed, sound crushed stone or gravel complying with ASTM D448
for Size No. 8,

PLANTS 329300-9
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F.  Planter Filter Fabric: Nonwoven geotextile manufactured for separation applications and made
of polypropylene, polyolefin, or polyester fibers or combination of them.

G.  Mycorrhizal Fungi: Dry, granular inoculant containing at least 5300 spores per Ib (0.45 kg) of
vesicular-arbuscular mycorrhizal fungi and 95 million spores per 1b (0.45kg) of
ectomycorrhizal fungi, 33 percent hydrogel, and a maximum of 5.5 percent inert material,

PART 3 - EXECUTION

31 EXAMINATION

A.  Examine areas to receive plants, with Installer present, for compliance with requirements and
conditions affecting installation and performance of the Work,

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.

2. Verify that plants and vehicles loaded with plants can travel to planting locations with
adequate overhead clearance,

3. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results,

4. Uniformly moisten excessively dry soil that is not workable or which is dusty.

B.  If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Architect and replace with new planting

soil.

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

32 PREPARATION

A.  Protect structures, utilities; sidewalks, pavements, and other facilities and turf areas and existing
plants from damage caused by planting operations,

B.  Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

C.  Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations,
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout
before excavating or planting. Make minor adjustments as required.

D. Lay out plants at locations directed by Architect, Stake locations of individual trees and shrubs
and outline areas for multiple plantings.

PLANTS 329300 -10
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33 PLANTING AREA ESTABLISHMENT

A.  General: Prepare planting area for soil placement and mix planting soil according to
Section 329113 "Soil Preparation.”

B.  Placing Planting Soil: Place and mix planting soil in-place over exposed subgrade.

C.  Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading,

D.  Application of Mycorrhizal Fungi: At time directed by Architect, broadcast dry product
uniformly over prepared soil at application rate according to manufacturer’s written
recommendations.

34 EXCAVATION FOR TREES AND SHRUBS
A.  Planting Pits and Trenches: Excavate circular planting pits.

1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with
vertical sides are unacceptable, Trim perimeter of bottom leaving center area of bottom
raised slightly to support root ball and assist in drainage away from center. Do not further
disturb base. Ensure that root ball will sit on undisturbed base soil to prevent settling.
Scarify sides of planting pit smeared or smoothed during excavation,

2, Excavate approximately three times as wide as ball diameter for balled and burlapped
container-grown stock.

3, Excavate at least 12 inches (300 mm) wider than root spread and deep enough to
accommodate vertical roots for bare-root stock.

4, Do not excavate deeper than depth of the root ball, measured from the root flare to the
bottom of the root ball.

5. If area under the plant was initially dug too deep, add soil to raise it to the correct level
and thoroughly tamp the added soil to prevent settling.

6. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate
subgrades of adjacent paving, structures, hardscapes, or other new or existing
improvements,

7. Maintain supervision of excavations during working hours,

8.  Keep excavations covered or otherwise protected when unattended by Installer's
personnel,

9. If drain tile is indicated on Drawings or required under planting areas, excavate to top of

porous backfill over tile.

B.  Backfill Soil: Subsoil and topsoil removed from excavations may not be used as backfill soil
unless otherwise indicated.

C.  Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs
are encountered in excavations.

1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into
free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with
free-draining material.
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D.  Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention
in tree or shrub planting pits.

E.  Fill excavations with water and allow to percolate away before positioning trees and shrubs.

3.5 TREE, SHRUB, AND VINE PLANTING

A, Inspection: At time of planting, verify that root flare is visible at top of root ball according to
ANSI 760.1. If root flare is not visible, remove soil in a level manner from the root ball to
where the top-most root emerges from the trunk. After soil removal to expose the root flare,
verify that root ball still meets size requirements.

B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly:;
do not break,

C. Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with
root flare 2 inches (50 mm) above adjacent finish grades.

1. Backfill; Planting soil LST-1.

After placing some backfill around root ball to stabilize plant, carefully cut and remove
burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove
from under root balls. Remove pallets, if any, before setting. Do not use planting stock if
root ball is cracked or broken before or during planting operation.

3, Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4, Place planting tablets equally distributed around each planting pit when pit is
approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm)
from root tips; do not place tablets in bottom of the hole.

a. Quantity: Three for each caliper inch of plant.
3. Continue backfilling process. Water again after placing and tamping final layer of soil.

D. Balled and Potted and Container-Grown Stock: Set each plant plumb and in center of planting
pit or trench with root flare 2 inches (50 mmy} above adjacent finish grades.

1. Backfill: Planting soil LST-1.

Carefully remove root ball from container without damaging root ball or plant.

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets, When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed,

4, Place planting tablets equally distributed around each planting pit when pit is
approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm)
from root tips; do not place tablets in bottom of the hole.

a. Quantity: Three for each caliper inch of plant.

5, Continue backfilling process. Water again after placing and tamping final layer of soil,
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E.

Fabric Bag-Grown Stock: Set each plant plumb and in center of planting pit or trench with root
flare 2 inches (50 mm} above adjacent finish grades.

1. Backfill: Planting soil LST-1. .

2 Carefully remove root ball from fabric bag without damaging root ball or plant. Do not
use planting stock if root ball is cracked or broken before or during planting operation.

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4,  Place planting tablets equally distributed around each planting pit when pit is
approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm)
from root tips; do not place tablets in bottom of the hole.

a, Quantity; Three for each caliper inch of plant.
5. Continue backfilling process. Water again after placing and tamping final layer of soil.

Bare-Root Stock: Set and support each plant in center of planting pit or trench with root flare 2
inches (50 mm) above adjacent finish grade.

1. Backfill: Planting soil LST-1.
Spread roots without tangling or turning toward surface. Plumb before backfilling, and
maintain plumb while working.

3. Carefully work backfill in layers around roots by hand, Bring roots into close contact
with the soil.

4. When planting pit is approximately one-half filled, water thoroughly before placing
remainder of backfill. Repeat watering until no more water is absorbed.

5. Place planting tablets equally distributed around each planting pit when pit is
approximately one-half filled. Place tablets beside soil-covered roots about 1 inch (25
mm) from root tips; do not place tablets in bottom of the hole or touching the roots,

a. Quantity: Three for each caliper inch of plant.
6. Continue backfilling process. Water again after placing and tamping final layer of soil.

Watering Pipe: During backfilling, install watering pipe 4 feet (1.25 m) deep into the planting
pit outside the root ball with top of pipe 1 inch (25 mm) above the mulched surface.

Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with
the surrounding soil on the slope; the edge of the root ball on the downhill side will be above
the surrounding soil. Apply enough soil to cover the downhill side of the root ball.

MECHANIZED TREE-SPADE PLANTING

Trees may be planted with an approved mechanized tree spade at the designated locations. Do
not use tree spade to move trees larger than the maximum size allowed for a similar field-
grown, balled-and-burlapped root-ball diameter according to ANSI Z60.1, or larger than
manufacturer's maximum size recommendation for the tree spade being used, whichever is
smaller,

329300 - 13




68 BOUNDARY STREET PARK 190116
BID & PERMIT TOWN OF BLUFFTON

B.

3.7

38

39

PLANTS
MKSK

Use the same tree spade to excavate the planting hole as will be used to extract and transport the
tree,

When extracting the tree, center the trunk within the tree spade and move tree with a solid ball
of earth.

Cut exposed roots cleanly during transplanting operations.
Plant trees following procedures in "Tree, Shrub, and Vine Planting” Article.

Where possible, orient the tree in the same direction as in its original location.

TREE, SHRUB, AND VINE PRUNING
Remove only dead, dying, or broken branches. Do not prune for shape,
Prune, thin, and shape trees, shrubs, and vines as directed by Architect.

Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural
and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders;
remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural
character,

Do not apply pruning paint to wounds,

TREE STABILIZATION

Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows unless
otherwise indicated:

1.  Upright Staking and Tying: Stake trees of 2- through 5-inch (50- through 125-mm)
caliper. Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind
tip out, Use a minimum of two stakes of length required to penetrate at least 18 inches
(450 mm) below bottom of backfilled excavation and to extend one-third of trunk height
above grade. Set vertical stakes and space to avoid penetrating root balls or root masses,

2, Upright Staking and Tying: Stake trees with two stakes for trees up to 12 feet (3.6 m)
high and 2-1/2 inches (63 mm) or less in caliper; three stakes for trees less than 14 feet
(4.2 m) high and up to 4 inches (100 mm) in caliper. Space stakes equally around trees,

3, Support trees with bands of flexible ties at contact points with iree trunk. Allow enough
slack to avoid rigid restraint of tree.

4, Support trees with two strands of tie wire, connected to the brass grommets of tree-tie
webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of
tree.

ROOT-BARRIER INSTALLATION
Install root barrier where trees are planted within 60 inches (1500 mm) of paving or other

hardscape elements, such as walls, curbs, and walkways, unless otherwise indicated on
Drawings.

329300 - 14




68 BOUNDARY STREET PARK 190116
BID & PERMIT TOWN OF BLUFFTON

B.

3.10

311

3.12

PLANTS
MKSK

Align root barrier vertically, and run it linearly along and adjacent to the paving or other
hardscape elements to be protected from invasive roots,

Install root barrier continuously for a distance of 60 inches (1500 mm) in each direction from
the tree trunk, for a total distance of 10 feet (3 m) per tree. If trees are spaced closer, use a single
continuous piece of root barrier.

1. Position top of root barrier according to manufacturer's written recommendations.
2. Overlap root barrier a minimum of 12 inches (300 mm) at joints.

3. Do not distort or bend root barrier during construction activities.

4, Do not install root barrier surrounding the root ball of tree,

PLACING SOIL IN PLANTERS

GROUND COVER AND PLANT PLANTING

Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on
Drawings in even rows with triangular spacing,

Use planting soil LST-1 for backfill.
Dig holes large enough to allow spreading of roots.

For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the
root system but to a depth not less than two nodes.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water,

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show cvidence of recovery
from transplanting shock.

PLANTING AREA MULCHING

Install weed-control barriers before mulching according to manufacturer's written instructions.
Completely cover area to be mulched, overlapping edges a minimum of 12 inches (300mm) and
secure seams with galvanized pins.

Mulch backfilled surfaces of planting areas and other areas indicated.

1, Trees in Turf Areas: Apply organic mulch ring of 3-inch (75-mm) average thickness,
with 36-inch (900-mm) radius around trunks or stems. Do not place mulch within 3
inches (75 mm) of trunks or stems,

2, Organic Mulch in Planting Areas: Apply 3-inch (75-mm) average thickness of organic
mulch extending 12 inches (300 mm) beyond edge of individual planting pit or trench
and over whole surface of planting area, and finish level with adjacent finish grades. Do
not place mulch within 3 inches (75 mm) of trunks or stems.
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3.13 EDGING INSTALLATION
A.  Steel Edging: Install steel edging where indicated according to manufacturet's writien
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instructions. Anchor with sicel stakes spaced approximately 30 inches (760 mm) apart, driven
below top elevation of edging,

INSTALLING SLOW-RELEASE WATERING DEVICE

Provide one device for each free.

Place device on top of the mulch at base of tree stem and fill with water according to
manufacturer's written instructions.

PLANT MAINTENANCE

Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or
vertical position, and performing other operations as required to establish healthy, viable
plantings. :

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

Apply treatments as required to keep plant materials, planted areas, and soils free of pests and
pathogens or disease. Use integrated pest management practices when possible to minimize use
of pesticides and reduce hazards. Treatments include physical controls such as hosing off
foliage, mechanical controls such as traps, and biological control agents,

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents according to
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before

cach application is performed.

Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover
areas according to manufacturer’s written recommendations, Do not apply to seeded areas.

Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat
already-germinated weeds and according to manufacturer's written recommendations.

REPAIR AND REPLACEMENT

General: Repair or replace existing or new trees and other plants that are damaged by
construction operations, in a manner approved by Architect.

1. Submit details of proposed pruning and repairs.
2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved.
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3. Replace trees and other plants that cannot be repaired and restored to full-growth status,
as determined by Architect.

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy
condition before the end of the corrections period or are damaged during construction
operations that Architect determines are incapable of restoring to normal growth pattern.

1. Provide new trees of same size as those being replaced for each tree of 6 inches (150
mm) or smaller in caliper size.
2. Provide two new tree(s) of 6-inch (150-mm) caliper size for each tree being replaced that

measures more than 6 inches (150 mm) in caliper size.
3. Species of Replacement Trees: Species selected by Architect.

3.18 CLEANING AND PROTECTION

A.  During planting, keep adjacent paving and construction clean and work area in an orderly
condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks,
or other paved areas.

B.  Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and
debris and legally dispose of them off Owner's property.

C.  Protect plants from damage due to landscape operations and operations of other contractors and
trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace
damaged plantings.

D.  After installation and before Substantial Completion, remove nursery tags, nursery stakes, tic
tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site,

E. At time of Substantial Completion, verify that trec-watering devices are in good working order

and leave them in place. Replace improperly functioning devices.
3.19 MAINTENANCE SERVICE

A, Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of
landscape Installer. Maintain as required in "Plant Maintenance” Article. Begin maintenance
immediately after plants are installed and continue until plantings are acceptably healthy and
well established, but for not less than maintenance period below:
1. Maintenance Period: Three months from date of Substantial Completion.

B.  Maintenance Service for Ground Cover and Other Plants: Provide maintenance by skilled
employees of landscape Installer, Maintain as required in "Plant Maintenance" Article. Begin
maintenance immediately after plants are installed and continue until plantings are acceptably

healthy and well established, but for not less than maintenance period below:

1.  Maintenance Period: Three months from date of Substantial Completion,
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