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SECTION 02 40 00 

DEMOLITION 

1. PART 1   GENERAL 

1.1 SUMMARY 

A. Removing above-grade site improvements within limits indicated. 

B. Disconnecting, capping or sealing, and abandoning site utilities in place. 

C. Disconnecting, capping or sealing, and removing site utilities. 

D. Disposing of objectionable material. 

1.2 RELATED SECTIONS 

A. Section 31 23 00 – Excavation and Fill. 

B. Section 31 23 33 – Trenching and Backfill. 

1.3 RELATED DOCUMENTS 

A. California Building Code: Chapter 33 – Site Work, Demolition and Construction. 

B. California Building Code: Section 1806A.11 – Pipes and Trenches. 

1.4 DEFINITIONS 

A. ANSI: American National Standards Institute. 

B. CAL-OSHA: California Occupational Safety and Health Administration. 

1.5 SUBMITTALS 

A. Follow Submittal procedure outlined in Section 01 33 00 – Submittal Procedures. 

1.6 PROJECT CONDITIONS 

A. Except for materials indicated to be stockpiled or to remain the Owner’s property, cleared materials are 
the Contractor's property. Remove cleared materials from site and dispose of in lawful manner. 

B. Salvable Improvements: Carefully remove items indicated to be salvaged and store where indicated on 
plans or where designated by the Owner. Avoid damaging materials designated for salvage. 

C. Unidentified Materials: If unidentified materials are discovered, including hazardous materials that will 
require additional removal other than is required by the Contract Documents, immediately report the 
discovery to the Owner.  If necessary, the Owner will arrange for any testing or analysis of the 
discovered materials and will provide instructions regarding the removal and disposal of the 
unidentified materials. 

2. PART 2   PRODUCTS 

2.1 SOIL MATERIALS 

A. Backfill excavations resulting from demolition operations with on-site or import materials conforming to 
structural backfill defined in Section 31 23 00 – Excavation and Fill. 

3. PART 3   EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points during construction. 

B. Protect existing site improvements to remain during construction. 
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3.2 RESTORATION 

A. Restore damaged improvements to their original condition, as acceptable to the Owner. 

3.3 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed or abandoned. 

B. Arrange to shut off indicated utilities with utility companies or verify that utilities have been shut off. 

C. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless 
authorized in writing by the Owner, and then only after arranging to provide temporary utility services 
according to requirements indicated. 

D. Coordinate utility interruptions with utility company affected. 

E. Do not proceed with utility interruptions without the permission of the Owner and utility company 
affected. Notify Owner and utility company affected two working days prior to utility interruptions. 

F. Excavate and remove underground utilities that are indicated to be removed. 

G. Securely close ends of abandoned piping with tight fitting plug or wall of concrete minimum 6-inches 
thick. 

3.4 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, and gutters, as indicated. Where concrete slabs, curb, gutter and asphalt 
pavements are designated to be removed, remove bases and subbase to surface of underlying, 
undisturbed soil. 

C. Unless the existing full-depth joints coincide with line of pavement demolition, neatly saw-cut to full 
depth the length of existing pavement to remain before removing existing pavement. Saw-cut faces 
vertically. 

D. Remove driveways, curbs, gutters and sidewalks by saw cutting to full depth. If saw cut falls within 30-
inches of a construction joint, expansions joint, score mark or edge, remove material to joint, mark or 
edge. 

3.5 BACKFILL 

A. Place and compact material in excavations and depressions remaining after site clearing in 
conformance with Section 31 23 33 – Trenching and Backfill. 

3.6 DISPOSAL 

A. Remove surplus obstructions, demolished materials, and waste materials, including trash and debris, 
and legally dispose of them off the Owner’s property. 

END OF SECTION 

 



SECTION 02 41 19

SELECTIVE DEMOLITION

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Removal of designated play strucure equipment and fixtures.

B. Removal of designated construction.

C. Disposal of materials.

D. Storage of salvaged materials.

E. Cap and identify utilities.

F. Temporary fencing to allow playground occupancy.

G. Temporary fire protection.

H. Schedule of materials and equipment.

1.2 DEFINITIONS

A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to
be removed and salvaged or recycled.

B. Disposal: Removal off-site of demolition waste and subsequently deposit in landfill acceptable to authorities
having jurisdiction.

C. Salvage: Recovery of demolition waste for subsequent reuse.

D. Recycle: Recovery of demolition waste for subsequent processing.

E. Existing to Remain: Items of construction that are not to be removed and that are not indicated to be
removed salvaged, or recycled.

1.3 MATERIALS OWNERSHIP

A. Historic items, relics, cornerstones, commemorative plaques, tablets and similar objects encountered during
demolition are to remain the Owner’s property.

B. Carefully remove each item in a manner to prevent damage and deliver to Owner.

1.4 SUBMITTALS

A. Predemolition Photographs: Show conditions of exiting adjacent construction and site improvements that
might be misconstrued as damaged by demolition operations. Submit before work begins.

B. Record Documents: Submit under provisions of Section 01 77 00. Accurately record locations of utilities and
subsurface obstructions.

1.5 REGULATORY REQUIREMENTS

A. Conform to applicable codes for demolition work, safety of structure, electrical disconnection and
reconnection dust control and disposal of materials.

B. Comply with California Fire Code (CFC), California Code of Regulations, (CCR) Title 24, Part 9, Chapter
5 - Fire Service Features and Chapter 33 - Fire Safety During Construction and Demolition.
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C. Obtain required permits from authorities.

D. Notify affected utility companies before starting work and comply with their requirements.

E. Do not close or obstruct egress width to exits.

F. Do not disable or disrupt building fire or life safety systems without 3 day prior written notice to the Owner.

1.6 EXISTING CONDITIONS

A. Areas of play structure to be demolished will be evacuated and their use discontinued before start of work.

B. Owner will occupy building(s) adjacent to demolition area. Conduct demolition so owner’s operation will not
be disrupted.

C. Provide at least 72 hour notice to Owner of activities that will affect Owner’s operation.

D. Maintain access to existing walkways, exits and other adjacent occupied facilities.

E. Owner assumes no responsibility for areas of play structure to be demolished.

F. Hazardous Materials: It is not anticipated that hazardous materials will be encountered in the work.

1. Hazardous materials will be removed by Owner before start of work. 

2. Hazardous materials will be removed by Owner under separate contract.

3. If materials suspected of containing hazardous materials are encountered, do not disturb. Notify
Architect.

4. Conform to applicable regulatory procedures when discovering hazardous or contaminated materials.

1.7 SCHEDULING

A. Schedule Work to coincide with new construction.

B. Perform work during normal hours of operation.

C. Notify Owner in writing 5 days in advance of any required work to be performed on a weekend or holiday.

1.8 PROJECT CONDITIONS

A. Conduct demolition to minimize interference with adjacent and occupied building areas.

B. Cease operations immediately if structure appears to be in danger and notify Architect. Do not resume
operations until directed.

2.  PART 2   PRODUCTS

Not Used.

3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Correlate existing conditions with requirements indicated.

B. Inventory and record condition of items to be removed and salvaged. 

C. Execute predemolition photographs.
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3.2 PREPARATION

A. Existing Utilities: Locate, identify, disconnect and seal or cap off indicated utilities serving areas to be
demolished.

B. Salvaged Items: Clean, pack and identify items for storage delivery to Owner.

C. Protect existing items which are not indicated to be salvaged, removed, or altered.

D. Erect and maintain weatherproof closures for exterior openings.

E. Erect and maintain temporary partitions to prevent spread of dust, fumes, noise, and smoke to provide for
Owner occupancy as specified in Section 01 11 00.

3.3 DEMOLITION

A. Conduct demolition to minimize interference with adjacent and occupied building areas.

B. Cease operations immediately if structure appears to be in danger. Notify Architect. Do not resume
operations until directed.

C. Maintain protected egress and access to the Work.

D. Maintain fire safety during demolition in accordance with CFC, Chapter 33.

3.4 SALVAGING OF DEMOLITION MATERIALS

A. Salvage materials under the provisions of Section 01 74 10.

B. Pack or crate items after cleaning. Identify contents. 

C. Store items in secure area until delivery to Owner.

D. Protect items from damage. 

3.5 RECYCLING OF DEMOLITION MATERIALS

A. Recycle demolition waste under the provisions of Section 01 74 10.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. Except for items to be recycled, salvaged, or otherwise indicated to remain, remove demolished materials
from Project site and legally dispose of them in an EPA – approved landfill. 

B. Do not burn or bury materials on site.

3.7 CLEANING

A. Clean adjacent structures and improvements of dust, dirt and debris caused by demolition.

B. Remove temporary construction.

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

D. Leave site in a clean condition.

END OF SECTION
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SECTION 05 52 00

METAL RAILINGS

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Steel and Stainless steel tube handrails, balusters, and fittings.

1.2 REFERENCES

A. 2010 Americans with Disabilities Act (ADA) Standards for Accessible Design.

B. ASTM A36 - Specifications for Structural Steel.

C. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

D. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.

E. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General Service.

F. ASTM A500 - Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Round and Shapes.

G. ASTM B429 - Aluminum-Alloy Extruded Structural Pipe and Tube.

H. ASTM E985 - Permanent Metal Railing Systems and Rails for Buildings.

I. AWS D1.1 - Structural Welding Code - Steel.

J. AWS D1.2 - Structural Welding Code - Aluminum.

K. AWS D1.6 - Structural Welding Code - Stainless Steel.

L. NAAMM - Metal Finishes Manual.

M. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, California State
Accessibility Standards.

N. SSPC - The Society for Protective Coatings.

1.3 DESIGN REQUIREMENTS

A. Design, engineer, fabricate and install railing assembly, wall rails, and attachments to resist force of 200 lbs
applied in any direction at any point on the rail without damage or permanent set.

B. Conform to CBC, California Building Code, (CCR) California Code of Regulations, Title 24, Part 2 and the
2010 ADA Standards for Accessible Design for accessibility requirements.

C. Fabricate railing assembly, wall rails, and attachments to ASTM E985 requirements.

1.4 SUBMITTALS

A. Submit under provisions of Section 01 33 00.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and
accessories.

C. Samples: Submit two 4 inch long samples of handrail. Submit two samples, of elbow, Tee, wall bracket,
escutcheon, and end stop.
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1.5 REGULATORY REQUIREMENTS

A. Railings and Handrails: CBC Section 11B-505

1. Top of gripping surfaces of handrails shall be 34" minimum and 38" maximum vertically above walking
surfaces, stair nosings, and ramp surfaces. Handrails shall be at a consistent height above such
surfaces.

2. Clearance between handrail gripping surfaces and adjacent surfaces shall be 1 1/2" minimum.
Handrail may be located in a recess if the recess is 3" maximum deep and 18" minimum clear above
the top of the handrail.

3. Handrail gripping surfaces shall be continuous along their length and shall not be obstructed along
their tops or sides. The bottoms of handrail gripping surfaces shall not be obstructed for more than
20% of their length. Where provided, horizontal projections shall occur  1 1/2" minimum below the
bottom of the handrail gripping surfaces.

4. Handrail gripping surfaces with a circular cross section shall have an outside diameter of 1 1/4"
minimum and 2" maximum.

5. Handrail gripping surfaces with a non-circular cross section shall have an outside dimension of 4"
minimum and 6 1/4" maximum, and a cross-sectional dimension of 2 1/4" maximum.

6. Handrail gripping surfaces and any surfaces adjacent to them shall be free of sharp or abrasive
elements and shall have rounded edges.

7. Handrails shall not rotate within their fittings.

8. Handrail gripping surfaces shall extend beyond and in the same direction of stair flights and ramp runs
in accordance with            CBC Section 11B-505.10. Such extensions are not required for continuous
handrails at the inside turn of switchback or dogleg stairs and ramps.

9. The orientation of at least one handrail shall be in the direction of the stair run, perpendicular to the
direction of the stair nosing, and shall not reduce the minimum required width of the stair. CBC Section
11B-505.2.1.

10. A 2" minimum high curb or barrier shall be provided to prevent the passage of a 4" diameter sphere
rolling off the edges on a ramp or landing surface. Such a curb or barrier shall be continuous and
uninterrupted along the length of a ramp. CBC Section 11B-405.9.2.

1.6 FIELD MEASUREMENTS

A. Verify that field measurements are as indicated on Drawings.

2.  PART 2   PRODUCTS

2.1 MANUFACTURERS

A. Craneveyor Corp., www.craneveyor.com.

B. R and B Wagner, Inc., www.rbwagner.com.

C. Substitutions: Under provisions of Section 01 25 13.

2.2 STEEL RAILING SYSTEM

A. Rails and Posts: ASTM A500, Grade B, 1-1/2 inch diameter steel tubing, 3/16 inch wall thickness, welded
joints with steel inserts for casting in concrete.

B. Structural Plates, Shapes, and Bars: ASTM A36.

C. Fittings: Elbows, T-shapes, flanges, escutcheons; machined steel.
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D. Wall Brackets: Julius Blum No. 1378, www.juliusblum.com.

E. Splice Connectors: Steel welding collars.

F. Welding Materials: AWS D1.1.

2.3 STAINLESS STEEL RAILING SYSTEM

A. Rails and Posts: ASTM A269, Type 304, 1-1/2 inch diameter stainless steel tubing, 1/8 inch wall thickness,
welded joints with stainless steel inserts for casting in concrete.

B. Sheet, Strip, Plate, and Flat Bar: ASTM A167.

C. Fittings: Elbows, T-shapes, flanges, escutcheons; stainless steel.

D. Wall Brackets: Julius Blum No. 275, www.juliusblum.com.

E. Splice Connections: Stainless steel welding collars.

F. Welding Materials: AWS D1.6.

2.4 FABRICATION

A. Fit and shop assemble components in largest practical sizes, for delivery to site.

B. Fabricate components with joints tightly fitted and secured.

C. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located; consistent with
design of component, except where specifically noted otherwise.

D. Supply components required for anchorage of fabrications. Fabricate anchors and related components of
same material and finish as fabrication, except where specifically noted otherwise.

E. Continuously seal joined pieces by continuous welds in accordance with AWS requirements.

F. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt tight, flush,
and hairline. Ease exposed edges to small uniform radius.

G. Accurately form components to suit ramps, stairs and landings, to each other and to building structure.

2.5 FINISHES

A. Apply bituminous paint to separate dissimilar metals and metal surfaces in contact with cementitious
materials.

B. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

C. Do not prime surfaces in direct contact with concrete or where field welding is required.

D. Shop and Touch-up Primer: SSPC, Type 1, red oxide.

E. Touch-Up Primer for Galvanized Surfaces: SSPC 20.

F. Finish: Site paint under provisions of Section 09 90 00.

G. Stainless Steel: No. 4 finish.
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3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

B. Beginning of installation means erector accepts existing conditions.

3.2 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Supply items required to be cast into concrete and embedded in masonry with setting templates, to
appropriate Sections.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects.

C. Provide anchors required for connecting railings to structure. Anchor railing to structure.

D. Field weld anchors as indicated on Drawings. Grind welds smooth. Touch-up welds with primer.

E. Conceal bolts and screws whenever possible. Where not concealed, use flush countersunk fastenings.

F. Install wall mounted handrail brackets to bottom of handrail.

G. Install wall mounted handrails with a 1-1/2 inch space between wall and inside face of handrail.

H. Extend handrail at top of stairs a minimum of 1’-0” past face of riser. Extend handrail at bottom of stairs a
minimum distance of 1’-0” plus depth of one stair tread. The 1'-0” handrail extensions to be level and parallel
with the landing surface.

I. Extend handrails at top and bottom of ramps a minimum of 1’-0”. The 1'-0” handrail extensions to be level
and parallel with the landing surface.

END OF SECTION
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SECTION 06 10 00

ROUGH CARPENTRY

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Wall framing.

B. Wall sheathing.

C. Wood furring, backing and grounds.

1.2 REFERENCES

A. CBC - California Building Code, (CCR) California Code of Regulations Title 24, Part 2.

B. ALSC - American Lumber Standards Committee: Softwood Lumber Standards.

C. ANSI/AF & PA NDS-12 - National Design Specifications for Wood Construction.

D. ANSI/SDPWS - Special Design Provisions for Wind and Seismic.

E. APA - The Engineered Wood Association.

F. ASTM D6109 – Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastic
Lumber.

G. ASTM E84 - Standard Test Method for Surface burning Characteristics of Building Materials.

H. AWPA - American Wood Preservers' Association: Book of Standards.

I. FSC – Forest Stewardship Council.

J. MS MIL-L-19140 - Fire Retardant Wood Preservative Chemicals.

K. National Bureau of Standards - Product Standard PS-1-09 for Construction and Industrial Plywood.

L. WCLIB - West Coast Lumber Inspection Bureau: Standard Grading Rules for West Coast Lumber.

M. WWPA - Western Wood Products Association.

1.3 QUALITY ASSURANCE

A. Lumber Grading Agency: Certified by ALSC.

B. Plywood Grading Agency: Certified by APA.

1.4 REGULATORY REQUIREMENTS

A. Conform to CBC, California Building Code, (CCR) California Code of Regulations, Title 24, Part 2,
Chapter 23.

B. Allowable stress design values shall be in compliance with the CBC, California Building Code, (CCR)
California Code of Regulations, Title 24, Part 2, Section 2306, ANSI/AF & PA NDS-12 - National Design
Specifications for Wood Construction, and ANSI/SDPWS - Special Design Provisions for Wind and Seismic.
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1.5 SUBMITTALS

A. Submit product data under provisions of Section 01 33 00.

B. Provide technical data on wood preservative materials and application instructions.

C. In lieu of grade stamping exposed-to-view lumber and plywood, submit manufacturer's certificate under
provisions of Section 01 33 00 that products meet or exceed specified requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store and protect products under provisions of Section 01 66 10.

B. Deliver materials free from pest infestation. Protect materials on site to prevent termite, beetle or other wood
boring insect attacks.

C. Stack lumber flat, off grade, with spacers between each bundle to promote air circulation. Provide for air
circulation around and under coverings.

2.  PART 2   PRODUCTS

2.1 LUMBER MATERIALS

A. Lumber Grading Rules: WCLIB and WWPA. Lumber shall bear WCLIB grade stamp.

B. Lumber Materials: FSC – Forest Stewardship Council certified sustainable harvested wood.

C. Structural Framing, Studs, Plate and Blocking: Douglas Fir Species, No. 1 grade.

D. Non-structural Light Framing Studs, Plate and Blocking: Douglas Fir species, construction grade.

2.2 MOISTURE CONTENT

A. 2x and 3x material, 19 percent moisture content, S-Dry. Structural and non structural framing, beam, rafters,
joists, studs, plates and blocking.

B. Lumber materials with a moisture content above 19 percent and less than 22 percent at the time of
installation shall be tested for moisture content prior to covering with Architectural finishes. Moisture tests
shall be performed under the provisions of Section 01 45 29.

C. No lumber shall be covered with an Architectural finish until the moisture content of the lumber is 19 percent
or below.

2.3 PLYWOOD MATERIALS

A. Wall Sheathing: APA Structural I, Grade C-D, Exposure 1 minimum 5-ply construction, meeting product
standard

2.4 ACCESSORIES

A. Fasteners: Hot-dipped galvanized steel for exterior, high humidity, and treated wood locations; plain finish
elsewhere; size and type to suit condition.

B. Connectors: As indicated.

C. Building Paper: No. 15 asphalt felt. Plain untreated cellulosic building paper.
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3.  PART 3   EXECUTION

3.1 FRAMING

A. Erect wood framing members level and plumb.

B. Place horizontal members laid flat, crown side-up.

C. Construct framing members full length without splices.

D. Double members at openings over 1 sq ft. Space short studs over and under opening to stud spacing.

3.2 FURRING, BLOCKING AND GROUNDS

A. Provide wherever shown and where required for attachment of other work. Coordinate with work of other
sections. 

B. Item locations include but are not limited to toilet accessories, plumbing and electrical item locations and
all other locations of wall mounted items.

C. Form to shapes as shown and cut as required for true line and level of work to be attached. Coordinate
location with other work involved.

D. Attach to substrates as required to support applied loading. Countersink bolts and nuts flush with surfaces,
unless otherwise indicated. 

E. Build into masonry during installation of masonry work. Where possible, anchor to formwork before concrete
placement.

F. Install plumb and level with closure strips at edges and openings. Shim with wood as required for tolerance
of finished work.

3.3 SHEATHING

A. Secure wall sheathing perpendicular to wall studs, with ends staggered, over firm bearing.

B. Place building paper between underlayment and subflooring.

3.4 RECYCLING CONSTRUCTION WASTE

A. Recycle lumber waste under the provisions of Section 01 74 19.

3.5 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Section 01 45 29.

B. Lumber materials will be inspected for compliance with material grading rules, limitations for moisture
content and pest infestation prior to any materials being concealed from view or being covered with an
architectural finish.

3.6 TOLERANCES

A. Framing Members: 1/4 inch maximum from true position.

B. Surface Flatness of Floor: 1/4 inch in 10 feet maximum.

END OF SECTION
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SECTION 09 21 16

GYPSUM BOARD ASSEMBLIES

1.  PART 1   GENERAL

1.1 WORK INCLUDED

A. Gypsum board.

B. Glass mat gypsum sheathing.

C. Shaft wall coreboard.

D. Gypsum soffit board.

E. Impact resistant gypsum board.

F. Taped and sanded joint treatment.

G. Surface primer.

H. Texture finish.

I. Resilient furring channels.

J. Metal channel ceiling framing.

1.2 REFERENCES

A. ASTM A641 - Zinc-Coated (Galvanized) Carbon Steel Wire.

B. ASTM C11 - Standard Terminology Relating to Gypsum and Related Building Materials and Systems.

C. ASTM C79 - Standard Specification for Treated Core and Nontreated Core Gypsum Sheathing Board. 

D. ASTM C475 - Joint Treatment Materials for Gypsum Wallboard Construction.

E. ASTM C514 - Nails for the Application of Gypsum Wallboard.

F. ASTM C557 - Adhesives for Fastening Gypsum Wallboard to Wood Framing.

G. ASTM C645 - Non-Load (Axial) Bearing Steel Studs, Runners (Track), and Rigid Furring Channels for Screw
Application of Gypsum Board.

H. ASTM C754 - Installation of Steel Framing Members to Receive Screw Attached Gypsum Wallboard,
Backing Board, or Water Resistant Backing Board.

I. ASTM C840 - Application and Finishing of Gypsum Board.

J. ASTM C919 - Use of Sealants in Acoustical Applications.

K. ASTM C1002 - Steel Drill Screws for the Application of Gypsum Board.

L. ASTM C1177 - Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.

M. ASTM C1396 - Standard Specification for Gypsum Board.

N. ASTM C1629 - Standard Specification for the Abuse-Resistant Nondecorated Interior Gypsum Panel
Products and Fiber-Reinforced Cement Panels.

O. ASTM D226 - Asphalt-Saturated Felt Used in Roofing and Waterproofing.
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P. ASTM  D1037 - Test Methods for Evaluating Properties of Wood-Based Fiber and Particle Panel Materials. 

Q. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings
in an Environmental Chamber.

R. ASTM D3274 - Standard Test Method for Evaluating Degree of Surface Disfiguration of Paint Films in
Fungal or Algal Growth, or Soil and Dirt Acumulation.

S. ASTM D4977 - Standard Test Method for Granular Adhesion to Mineral Surfaced Roofing by abrasion
(modified).

T. ASTM D5420 - Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by Means of
a Striker Impacted by a Falling Weight (Gardner Impact).

U. ASTM E90 - Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building
Partitions.

V. ASTM E695 - Standard Method of Measuring Relative Resistance of Wall, Floor, and Roof Construction to
Impact Loading.

W. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2.

X. GA 201 - Using Gypsum Board for Walls and Ceilings.

Y. GA 214 - Levels of Gypsum Board Finish.

Z. GA 216 - Application and Finishing of Gypsum Board.

AA. GA 253 - Application of Gypsum Sheathing.

BB. GA 600 - Fire Resistance Design Manual.

CC. ISO 14040 - Environmental Management - Life cycle assessment - Principals and Framework.

DD. UL - Underwriters Laboratories.

1.3 QUALITY ASSURANCE

A. Applicator: Company specializing in gypsum board systems work with five years documented experience.

1.4 REGULATORY REQUIREMENTS

A. Conform to CBC, California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, Chapter
7, and UL and GA requirements for fire rated assemblies as indicated on the drawings

B. Conform to UL No. 2079 for cyclical design at head of fire rated walls.

1.5 ACOUSTICAL PERFORMANCE

A. Acoustical Attenuation for Classrooms and Band Classroom Interior Partitions: 45 STC in accordance with
ASTM E90.

1.6 ENVIRONMENTAL REQUIREMENTS

A. Maintain uniform temperature of minimum 60 degrees F and humidity of 30 to 50 percent prior to, during,
and after installation of the Work of this Section. 

1.7 DEFINITIONS

A. Refer to ASTM C11 for definitions of terms related to gypsum board assemblies.
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1.8 FIELD SAMPLES

A. Provide field samples under provisions of Section 01 33 00.

B. On wall and ceiling surface duplicate specified texture finish on at least 100 sq.ft. of surface area.

C. Provide complete finish including surface primer.

D. Simulate finished lighting conditions for review of field sample.

E. After surface texture is accepted, the accepted surface will remain as part of the Work and will be used to
evaluate subsequent applications of finish texture.

2.  PART 2   PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - GYPSUM BOARD SYSTEM

A. American Gypsum Corp., www.americangypsum.com.

B. Certainteed, www.certainteed.com.

C. Georgia Pacific Corp., www.gp.com.

D. National Gypsum Co., www.nationalgypsum.com.

E. PABCO Gypsum, www.pabcogypsum.com.

F. United States Gypsum Co., www.usg.com.

G. Substitutions: Under provisions of Section 01 25 13.

2.2 FRAMING MATERIALS

A. Metal Furring: ASTM C645, hat-shaped, 7/8 inch deep, 0.0329 inch thick.

B. Resilient Furring Channel: Manufacturer's standard product designed to reduce sound transmission,
complying with ASTM C645 for material, finish and widths of face and fastening flange; 1/2 inch deep x
0.0179 inch thick asymmetric-shaped channel with face connected to single flange by slotted leg (web).

C. Furring Channel: ASTM C754, 1-1/2 inch x 0.475 lb./ft. channel.

D. Fasteners: ASTM C514 and C1002.

E. Hanger Wire: ASTM A641, Class 1 coating (galvanized) soft temper, 9 gauge.

F. Tie Wire: ASTM A641, Class 1 coating (galvanized) soft temper, 16 and 18 gauge.

G. Adhesive: ASTM C557.

2.3 GYPSUM BOARD MATERIALS

A. Standard Gypsum Board: ASTM C1396; 5/8 inch thick unless otherwise indicated, maximum permissible
length; ends square cut, tapered and beveled edges. Similar to Sheetrock Brand EcoSmart Panels
manufactured by United States Gypsum Company.

B. Fire Rated Gypsum Board: ASTM C1396; fire resistive type, UL rated; 5/8 inch thick unless otherwise
indicated, maximum permissible length; ends square cut, tapered and beveled edges. Similar to Sheetrock
Brand EcoSmart Panels manufactured by United States Gypsum Company

C. Mold and Mildew Resistant Gypsum Board: ASTM C1396; 5/8 inches thick unless otherwise indicated,
maximum length; ends square cut, tapered and beveled edges. Mold and mildew resistant core and paper
facing, meeting ASTM D3273, with a score of 10 as rated according to ASTM D3274. Similar to Sheetrock
Brand EcoSmart Mold Tough Panels manufactured by United States Gypsum Company.
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D. Fire Rated Mold and Mildew Resistant Gypsum Board: ASTM C1396; fire resistive type, UL rated 5/8 inches
thick unless otherwise indicated, maximum length; ends square cut, tapered and beveled edges. Mold and
mildew resistant core and paper facing, meeting ASTM D3273, with a score of 10 as rated according to
ASTM D3274. Similar to Sheetrock Brand EcoSmart Mold Tough Firecode X Panels manufactured by
United States Gypsum Company.

E. Moisture Resistant Gypsum Board: ASTM C1396 with a score of 10 as rated according to ASTM D3274;
5/8 inch thick unless otherwise indicated, water resistant core; water resistant paper on front, back, and long
edges; maximum permissible length; ends square cut, tapered and beveled edges.

F. Fire Rated Moisture Resistant Gypsum Board: ASTM C1396; fire resistive type, UL rated; 5/8inch thick
unless otherwise indicated; water resistant core; water resistant paper on front, back and long edges;
maximum permissible length; ends square cut, tapered and beveled edges. 

G. Acoustically Enhanced Gypsum Board: ASTM C1396, 5/8 inch thick multilayer product constructed of two
layers of gypsum board sandwiching a viscoelastic sound-absorbing polymer core; maximum permissible
length; ends square cut, tapered and beveled edges, similar to Sound Break as manufactured by National
Gypsum Company.

H. Fire Rated Acoustically Enhanced Gypsum Board: ASTM C1396: fire resistive type, UL rated; 5/8 inch thick
multilayer product constructed of two layers of gypsum board sandwiching a viscoelastic sound-absorbing
polymer core; maximum permissible length; ends square cut, tapered and beveled edges, similar to Sound
Break as manufactured by National Gypsum Company.

I. Shaftwall Coredboard: ASTM C1396; fire resistive type, UL rated; 1 inch thick; water resistant core; mold,
mildew, and water resistant paper on front, back and long edges; maximum permissible length; ends square
cut, beveled edges. 

J. Exterior Gypsum Soffit Board: ASTM C1396; fire resistive type, UL rated; 5/8 inch thick unless otherwise
noted, maximum permissible lengths; enhanced sag resistant core; water resistant paper on front, back and
long edges; beveled tongue and groove edges.

K. Glass-Mat Gypsum Sheathing Board: ASTM C1177; 1/2 inch thick, similar to Dens-Glass Gold
manufactured by Georgia Pacific Corp.

L. Fire Rated Glass-Mat Gypsum Sheathing Board: ASTM C1177; 5/8 inch thick, similar to Dens-Glass Gold
Fireguard, Type X manufactured by Georgia Pacific Corp.

M. Glass Mat Gypsum Parapet Sheathing:  ASTM C1177; 1/2 inch thick, with glass mat facing one side,
durable low perm coating on the other, similar to DensDeck Duraguard manufactured by Georgia Pacific
Corp.   

N. Fire Rated Glass Mat Gypsum Parapet Sheathing:  ASTM C1177; 5 / 8 inch thick, with glass mat facing one
side, durable low perm coating on the other, similar to DensDeck Fireguard Type X manufactured by
Georgia Pacific Corp.    

O. Impact Resistant Gypsum Board: ASTM C1629 ; 5/8 inch thick, maximum permissible lengths; ends square
cut, tapered and beveled edges; with additives and fiberglass mat facings to enhance indentation
resistance, abrasion, and impact resistance. Similar to Sheetrock Brand VHI Panels manufactured by United
States Gypsum Company meeting the following characteristics:  

1. Surface Abrasion: ASTM C1629 / D 4977, Level 2. 

2. Indentation Resistance: ASTM C1629 / D5420, Level 1. 

3. Soft-Body Impact:  ASTM C1629 / E695, Level 3.

4. Hard-Body Impact: ASTM C1629 / Annex A1, Level 2.

5. Mold / Mildew Resistance: ASTM D3273, with a score of 10.
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P. Fire Rated Impact Resistant Gypsum Board: ASTM C1629; fire resistive type, UL rated; 5/8 inch thick,
maximum permissible lengths; ends square cut, tapered and beveled edges; with additives and fiberglass
mat facings to enhance indentation resistance, abrasion, and impact resistance. Similar to Sheetrock Brand
VHI Firecode X Panels manufactured by United States Gypsum Company meeting the following
characteristics:  

1. Surface Abrasion: ASTM C1629 / D 4977, Level 2. 

2. Indentation Resistance: ASTM C1629 / D5420, Level 1. 

3. Soft-Body Impact:  ASTM C1629 / E695, Level 3.

4. Hard-Body Impact: ASTM C1629 / Annex A1, Level 2.

5. Mold / Mildew Resistance: ASTM D3273, with a score of 10.

Q. Flexible Gypsum Board: ASTM C1396; 1/4 inch thick, maximum permissible lengths; ends square cut,
slightly tapered edges. 

R. Fire Rated Flexible Gypsum Board: ASTM C1396; fire resistive type, UL rated, 1/4 inch thick, maximum
permissible lengths; ends square cut, slightly tapered edges.

S. Mold and Mildew Resistant Flexible Gypsum Board: ASTM C1396; 1/4 inch thick, maximum permissible
lengths; ends square cut, slightly tapered edges. Mold and mildew-resistant gypsum core and paper facing
meeting ASTM D3273, with a score of 10 as rated according to ASTM D3274.

2.4 ACCESSORIES

A. Acoustical Sealant: Non-hardening, non-skinning, for use in conjunction with gypsum board: As specified
in Section 07 92 00.

B. Fire Rated Sealant and Fiber Stuffing: As specified in Section 07 84 00.

C. Corner Beads: Metal, hot dip galvanized.

D. Edge Trim: GA 201 and GA 216; Type LC bead, unless otherwise indicated.

E. Control Joints: Roll-formed zinc, Type USG No. 093.

F. Aluminum Trim and Reveal Moldings: Extruded accessories of profiles and dimensions indicated. Alloy
6063-T5, primed finish. Similar to products manufactured by Fry Reglet Co., www.fryreglet.com.

G. Curved-Edge Cornerbead: Vinyl type with notched or flexible flanges.

H. Spot Grout: ASTM C475, setting-type joint compound.

I. Joint Materials Interior: ASTM C475; reinforcing tape, joint compound, adhesive, water, and fasteners. Use
tapes and compound recommended by gypsum board manufacturer for the use intended. Use ready mixed,
drying type compounds. Use taping compound for embedding tape and first coat over fasteners and flanges
of corner beads and trim. Use topping compound for fill and finish coats.

J. Joint Materials, Exterior:

1. Gypsum Soffit Board: Setting-type taping and setting-type, sandable topping compound.

2. Glass-Mat Gypsum Sheathing: 2 inch wide 10 x 10 self-adhering  fiberglass joint tape  recommended
by manufacturer.

K. Primer: Flat latex basecoat paint equivalent to First Coat manufactured by United States Gypsum Company.

L. Primer-Surfacer: Vinyl acrylic latex-based primer and surfacer equivalent to Tuff-Hide manufactured by
United States Gypsum Company.

M. Membrane: ASTM D226; No. 15 asphalt saturated roofing felt.
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3.  PART 3   EXECUTION

3.1 INSPECTION

A. Verify that site conditions are ready to receive Work.

B. Beginning of installation means acceptance of substrate.

3.2 WALL FURRING INSTALLATION

A. Erect wall furring for direct attachment to masonry and concrete walls.

B. Erect metal furring vertically at 16 inches o.c. Secure in place on alternate channel flanges at maximum
24 inches o.c.

3.3 ACOUSTICAL ACCESSORIES INSTALLATION

A. Space resilient furring channels horizontally at maximum 16 inches o.c., not more than 2 inches from floor
and ceiling lines.

B. Locate nested joints over framing members.

C. Install acoustical sealant within partitions in accordance with manufacturer's instructions and ASTM C919.

D. Seal perimeter, joints, openings and penetrations on each face of partition.

3.4 CEILING FRAMING INSTALLATION

A. Install in accordance with ASTM C754 and CBC, California Building Code, (CCR) California Code of
Regulations, Title 24, Part 2, Chapter 25.

B. Coordinate locations of hangers with other Work.

C. Install ceiling framing independent of walls and columns.

D. Space 9 gauge hanger wires 3'-0" o.c. along 1-1/2 inch furring channels and within 6 inches of end of furring
channel.

E. Install 1-1/2 inch furring channels at 4'-0" o.c. and within 6 inches of parallel walls. Provide 1 inch clearance
between end of channels and abutting walls.

F. Position furring channels for proper ceiling height, level, and secure with hanger wire saddle-tied along
channel.

G. At channel splices, interlock flanges, overlap ends 12 inches and secure each end with double-strand of
16 gauge tie wire.

H. Erect metal furring at right angles to 1-1/2 inch furring channels. Space metal furring 16 inches o.c.

I. Install metal furring within 6 inches of parallel walls. Provide 1 inch clearance between end of furring and
abutting wall.

J. Secure metal furring to furring channel with clips or saddle tie with double strand of 18 gauge tie wire.

K. At splices of metal furring nest furring at least 8 inches and securely wire-tie each end with double strand
of 16 gauge tie-wire.

L. Reinforce openings in ceiling suspension system which interrupt main furring channels or metal furring with
lateral channel bracing. Extend bracing minimum 24 inches past each end of openings.
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3.5 MEMBRANE INSTALLATION

A. Install membrane over wall studding where moisture resistant gypsum board is to be installed.

B. Install membrane over substrate; weatherlap horizontal edges 4 inches and vertical edges 6 inches.

3.6 GYPSUM BOARD INSTALLATION

A. Install gypsum board in accordance with ASTM C840 and manufacturer's instructions.

B. Erect single layer standard gypsum board in most economical direction, with ends and edges occurring over
firm bearing except those ends and edges which are perpendicular to framing.

C. Erect single layer fire rated gypsum board vertically, with edges and ends occurring over firm bearing except
those ends and edges which are perpendicular to framing members. Comply with required UL, CBC, or GA
fire rated assembly.

D. Erect double layer gypsum board with standard gypsum board for first layer placed in most economical
direction with second layer placed parallel to face layer with adhesive and supplementary fasteners. Off-set
joints of second layer from joints of first layer by at least 12 inches.

E. Erect double layer fire rated gypsum board in accordance with required UL, CBC, or GA fire rated assembly.

F. Use screws when fastening gypsum board to metal furring.

G. Use screws when fastening gypsum board to wood furring or framing except where nails are required for
UL or UBC fire rated assembly.

H. Install fire stop sealant and fiber stuffing at wall penetrations and terminations in accordance with required
UL, CBC, or GA fire rated assembly in accordance with Section 07 84 00.

I. Install acoustical sealant at wall penetrations and terminations as specified in this section and in accordance
with Section 07 92 00.

J. Isolate perimeter of gypsum board applied to non-load bearing partitions at structural abutments. Provide
½ inch wide space and trim with metal edge. Seal joint between metal edge and structural surface with
acoustical sealant.

K. Where partitions intersect structural members projecting below underside of floor / roof slabs and decks,
cut gypsum panels to fit profile formed by structural member. Allow ½ inch wide space and install acoustical
sealant. 

L. Treat cut edges and holes in moisture resistant gypsum board with sealant.

M. Install gypsum board with mold and mildew-resistant core and paper facing at exterior locations on the
interior face of all exterior walls.

N. Place control joints not to exceed 30 feet maximum in either direction for partitions and ceilings. Provide
adequate seal or safing insulation behind control joints to maintain sound or fire ratings.

O. Place corner beads at external corners. Use longest practical length. Place edge trim where gypsum board
abuts dissimilar materials.

P. Spot grout metal door frames. Apply spot grout at each jamb anchor clip just before inserting board into
frame.

3.7 CURVED PARTITIONS

A. Install panels horizontally and unbroken across curved surface.

B. Wet gypsum panels on surface that will become compressed.

C. On convex side of partition, begin installation at one end of curved surface and fasten panels to studs as
they are wrapped around curve.
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D. On concave side of partition, start fastening panels at center of curve and work outward to panel ends.

E. Allow wetted panels to dry before applying joint treatment.

3.8 EXTERIOR SOFFIT AND CEILING INSTALLATION

A. Apply gypsum soffit board panels perpendicular to supports with end joints staggered and located over
supports.

B. Install panels with 1/4 inch open space where panels abut other construction or penetrations.

C. Fasten with corrosion-resistant screws.

3.9 GLASS MAT GYPSUM SHEATHING INSTALLATION

A. Install glass mat gypsum sheathing in accordance with manufacturer’s instructions and in accordance with
GA-253.

B. Install glass mat gypsum sheathing with gold side out.

C. Install glass mat gypsum parapet sheathing with blue low-perm side out.  

D. Install glass mat gypsum sheathing with long dimension parallel to framing members. 

E. Fasten with corrosion-resistant screws. 

F. Install fire rated glass mat gypsum sheathing in accordance with listed assembly indicated from UL, CBC
or GA. 

3.10 SHAFT  WALL ASSEMBLY INSTALLATION 

A. Shaft wall assemblies shall be installed to comply with requirements of fire-resistance-rated assemblies
indicated from UL, CBC or GA.

B. Do not bridge building expansion joints with shaft-wall assemblies. Frame both sides of joint with furring and
other supports.

C. At penetrations in shaft wall, maintain fire-resistive rating by installing supplemental fire protection behind
boxes, elevator call buttons, elevator floor indicators and similar items.

D. Isolate gypsum finish panels from building structure to prevent cracking while maintaining continuity of fire-
rated construction.

E. Seal gypsum board shaft walls with fire rated sealant at perimeter of assembly where it abuts other work
and at joints and penetrations.

F. Where shaft wall assemblies cannot be positioned within 2 inches of the shaft wall face of structural beams,
floor edges and similar projections into shaft, install 5/8 inch thick gypsum board cants covering tops of
projections.

G. Install multiple layers of gypsum board materials as specified for double layer installation.

3.11 JOINT TREATMENT

A. Tape, fill, and sand joints, edges, and corners in accordance with GA-214.

B. Feather successive coats a minimum of 2 inches onto adjoining surfaces for each coat.

C. Where fire resistance rating is required, detail of joint treatment shall meet fire rating requirement.
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D. Level 1 Treatment:

1. All joints and angles shall have tape embedded in joint compound.

2. Surface shall be free of excess joint compound.

3. Tool marks and ridges are acceptable.

4. Use for plenum areas above ceiling, in areas that are generally concealed and other areas not
normally open to view.

E. Level 2 Treatment:

1. All joints and angles shall have tape embedded in joint compound and one separate coat of joint
compound shall be applied over all fastener heads and accessories.

2. Surface shall be free of excess joint compound.

3. Tool marks and ridges are acceptable.

4. Use where surface is substrate to ceramic tile, acoustic tile, or tackable wallboard system.

F. Level 3 Treatment:

1. All joints and angles shall have tape embedded in joint compound and two separate coats of joint
compound shall be applied over all joints, angels, fastener heads and accessories.

2. Apply a skim coat of topping compound over entire surface.

3. All compound shall be smooth and free of tool marks and ridges.

4. Use for all surfaces that are scheduled to receive a texture and painted finish over impact resistant
gypsum board.

G. Level 4 Treatment:

1. All joints and angles shall have tape embedded in joint compound with three separate coats of topping
compound applied over all joints, angles, fasteners, and accessories.

2. All compound shall be smooth and free of tool marks and ridges.

3. Sand lightly between coats, taking care not to roughen face paper.

4. Use for all surfaces that are scheduled to receive a textured and painted finish, except areas of food
service and preparation, or a surface applied wallcovering.

H. Level 5 Treatment:

1. All joints and angles shall have tape embedded in joint compound with three separate coats of topping
compound applied over all joints, fasteners, and accessories.

2. Apply two thin skim coats of topping compound over entire surface.

3. All compound shall be smooth and free of tool marks and ridges.

4. Sand lightly between coats.

5. Use for all surfaces that are scheduled to receive a painted finish in food service and preparation
areas and all vertical and horizontal surfaces of toilets, restrooms, shower, and all visible painted wall
areas.

I. Glass-Mat Gypsum Sheathing Board: Apply self-adhering fiberglass joint tape over joints and embed in
bead of acrylic latex sealant applied into board joint.

J. Gypsum Board Soffit Board: Apply joint tape over joints and embed in setting type joint compound. Skim
joint surface with setting type joint compound for smooth finish.
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3.12 FINISHING

A. Roller apply surface primer to all gypsum board surfaces scheduled to receive a painted and textured finish
prior to application of paint or texture finish.

3.13 TOLERANCES

A. Maximum Variation from True Flatness: 1/8 inch in 10 feet in any direction.

3.14 RECYCLING CONSTRUCTION WASTE

A. Recycle gypsum board waste under the provisions of Section 01 74 19.

3.15 PROTECTION

A. Protect adjacent surfaces from joint compound. Promptly remove from floors and other surfaces. Repair
stained and marred surfaces damaged during gypsum board application.

B. Protect work of this section from weather, condensation, direct sunlight, and other detrimental causes during
the construction period.

C. Remove and replace gypsum panels that become wet, moisture damaged and mold damaged.

END OF SECTION
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SECTION 09 24 00

CEMENT PLASTERING

1.  PART 1   GENERAL

1.1 WORK INCLUDED

A. Metal lathing and suspended ceiling framing.

B. Portland cement plaster system.

C. Pre coated foam shapes.

D. Machine applied surface finish with integral color coat.

E. Acrylic based finish coat.

F. Plaster texture schedule.

1.2 REFERENCES

A. ASTM A641 - Zinc-Coated (Galvanized) Carbon Steel Wire.

B. ASTM C150 - Portland Cement.

C. ASTM C206 - Finishing Hydrated Lime.

D. ASTM C847 - Standard Specifications for Metal Lath.

E. ASTM C897 - Aggregate for Job-Mixed Portland Cement-Based Plasters.

F. ASTM C926 - Application of Portland Cement-Based Plaster.

G. ASTM C932 - Surface-Applied Bonding Agents for Exterior Plaster.

H. ASTM C933 - Welded Wire Lath.

I. ASTM C954 - Steel Drill Screws for the Application of Gypsum Board or Metal Plaster Bases to Steel Studs
from 0.033 inches to 0.112 inches in thickness.

J. ASTM C1002 - Steel Drill Screws for the Application of Gypsum Board or Metal Plaster Bases.

K. ASTM C1063 - Installation of Lathing and Furring for Portland Cement Based Plaster.

L. NAAMM Standard ML/SFA 920 - Guide Specifications for Metal Lathing and Furring.

M. Lathing and Plaster Systems Manual - Third Edition.

N. Military Specification MIL-B-19235 - Boding Agents.

O. PCA (Portland Cement Association) - Portland Cement Plaster (Stucco) Manual.

P. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2.

Q. IAPMO - International Association of Plumbing and Mechanical Officials, Uniform Evaluation Service (UES)
Reports.

R. ICC - International Code Council.

S. TSIB - Technical Services Information Bureau. 
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1.3 QUALITY ASSURANCE

A. Applicator: Company specializing in cement plaster work with five years documented experience.

B. At the completion of lathing and prior to the application of scratch coat of plaster, contact the Technical
Services Information Bureau, www.tsib.org, and arrange for inspection of lathing and accessories
installation. Provide Architect a written report of the results of the inspection.

C. Installation of underlayment and penetration flashing shall be in accordance with manufacturer’s installation
guidelines and recommendations. Provide site reports from manufacturer’s field service representative,
indicating observation of underlayment and flashing installation.  

1.4 REGULATORY REQUIREMENTS

A. Conform to CBC, California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, Chapter
7, for fire rated assemblies as indicated on drawings.

B. Conform to CBC, California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, Chapter
25 for materials and their installation.

C. Obtain approval of enforcement agency for installation of self furring metal lath.

1.5 SUBMITTALS

A. Submit product data under provisions of Section 01 33 00.

B. Provide product data on plaster materials, characteristics and limitations of products specified.

C. Submit samples of integral color and texture for plaster finish.

D. Provide underlayment manufacturer’s written installation instructions. 

1.6 FIELD SAMPLES

A. Provide sample panel under provisions of Section 01 33 00.

B. Construct field sample panel, minimum 96 inches long by 96 inches wide, illustrating lath installation, base
coat installation, surface texture, and color of finish coat.

C. Locate where directed.

D. Accepted sample may remain as part of the Work.

1.7 PRE-INSTALLATION CONFERENCE

A. Convene a conference two weeks prior to commencing work of this Section under the provisions of Section 
01 31 00.

B. Require the attendance of parties directly affecting the Work of this Section.

C. Review requirements for installation of all materials specified in this Section for sequencing, proper
installation, integration and protection.    

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not apply plaster when substrate or ambient air temperature is less than 40 degrees F or more than
90 degrees F.

B. Maintain minimum ambient temperature of 40 degrees F during and after installation of plaster.

C. Protect portland cement plaster from uneven and excessive evaporation during dry weather and from strong
blasts of dry air.
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1.9 WARRANTY

A. Provide ten year warranty for underlayment and flashings under provisions of Section 01 77 00

B. Warranty: Include coverage for published water infiltration properties of underlayment and flashings installed
for exterior walls and openings.

2.  PART 2   PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Lathing Materials:

1. Amico-West, www.amico-lath.com.

2. ClarkDietrich Building Systems, www.clarkdietrich.com.

3. CEMCO, www.cemcosteel.com.

4. Structa Wire Corp., www.structawire.com.

B. Accessories:

1. ClarkDietrich Building Systems, www.clarkdietrich.com.

2. Flannery, Inc., www.flannerytrim.com.

3. Fry Reglet Corp., www.fryreglet.com.

4. Metalex Corp., www.metlx.com.

5. CEMCO, www.cemcosteel.com.

6. Amico-West, www.amico-lath.com.

7. Stockton Wire Products, www.stocktonproducts.com.

8. Structa Wire Corp., www.structawire.com.

C. Integral Color Portland Cement Finish:

1. La Habra Products, Inc., www.lahabrastucco.com.

2. Merlex Stucco, Inc., www.merlex.com.

3. Omega Products Corp., www.omega-products.com.

D. Acrylic-Based Finish Coat:

1. BASF, Master Builders, Master Protect HB 400 Acrylic Finish, www.master-builders-
solutions.basf.us.com.

2. Dryvit Systems DPR: Modified Textured Acrylic Finish, www.dryvit.com.

3. Omega Stucco, Akrosil, www.omega-products.com.

4. Senergy, Inc., Senerlastic Plus Acrylic Finish, www.senergy.cc.

5. Sto Industries, StoLit, www.stocorp.com.
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E. Underlayment: 

1. Underlayment: Tyvek as manufactured by E.I. DuPont de Nemours, www.tyvek.com

(a) First layer: Commercial Wrap D.

(b) Second layer: Commercial Wrap.

2. Other acceptable underlayment: Dryline Building Wrap CP and Rain Drain as manufactured by
National Shelter Products, Inc., www.drylinewrap.com.

F. Substitutions: Under provisions of Section 01 25 13.

2.2 PLASTER BASE COAT MATERIALS

A. Cement: ASTM C150, Normal - Type I, Portland.

B. Lime: ASTM C206, Type S.

C. Aggregate: In accordance with ASTM C897 and PCA Plaster (Stucco) Manual.

D. Water: Clean, fresh, potable and free of mineral or organic matter which can affect plaster.

E. Bonding Agent: ASTM C932; type recommended for bonding plaster to concrete and concrete masonry
surfaces. Larsen Products Corp. - Weld-Crete, www.larsenproducts.com. 

F. Plaster Mix Reinforcement: Glass fibers, 1/2 inch nominal length, alkali resistant.

G. Substitutions: Under provisions of Section 01 25 13.

2.3 PLASTER FINISH COAT MATERIALS

A. Premixed Finishing Coat: Exterior Color Coat manufactured by La Habra Products, Inc., or other listed
manufacturer, color selected by Architect.

B. Water Repellent Coating: Applied under provisions of Section 07 19 00.

2.4 METAL LATHING

A. Metal Lath for Vertical Surfaces: ASTM C847, 3.4 lb/sq.yd. expanded metal, galvanized, self furring type
with “V” shaped continuous groove or self-furring welded wire lath, ASTM C933 1.95 lb/sq. yd. galvanized
according to ASTM A641 equal to Mega Lath as manufactured by Structa Wire Corp., IAPMO UES Report
No. 2017.

B. Metal Lath for Horizontal Surfaces: ASTM C847, 3.4 lb./sq.yd. expanded metal, galvanized, with factory
applied kraft paper backing or self-furring welded wire lath, ASTM C933 1.95 lb/sq. yd. galvanized according
to ASTM A641, with factory applied kraft paper equal to Mega Lath as manufactured by Structa Wire Corp.,
IAPMO UES Report No. 2017.

2.5 ACCESSORIES

A. Corner Mesh: Formed steel, minimum 0.0179 inch thick; expanded flanges shaped to permit complete
embedding in plaster; minimum 2 inches wide; galvanized finish. Equivalent to ClarkDietrich, CEMCO, or
Cornerite. 

B. Corner Reinforcement: Equivalent to Western Metal, 0.0179 inch Stucco-Lok or 18 gage Stockton Corneraid
for straight corners. Stockton Bullnose Regular for rounded corners, galvanized finish.

C. Strip Mesh: Metal lath, 3.4 lb/sq. yd. expanded metal, galvanized, 6 inches wide x 18 inches long.

D. Vent Screed: Equivalent to Stockton SVR, minimum 0.0179 inch thick; depth governed by plaster thickness,
minimum 4 inch width, double "V" profile with perforated expanse between "V's" of longest possible lengths;
galvanized finish.
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E. Casing Bead: Formed steel; minimum 0.0179 inch thick; thickness governed by plaster thickness; maximum
possible lengths; with square edges; galvanized finish.

F. Curved Casing Bead: Square-edged style fabricated from aluminum, preformed into curve or radius
indicated.

G. Weep Screed: Equivalent to Stockton W-S#7, minimum 0.0179 inch thick; depth governed by plaster
thickness, minimum 3-1/2 inch high flange, "V" shaped, of longest possible lengths; galvanized finish.

H. Drip Screed: Equivalent to Stockton SDC or BSS No. 10 drip mould as indicated on drawings, minimum
0.0179 inch thick; depth governed by plaster thickness, minimum 3-1/2 inch high flange, of longest possible
lengths; galvanized finish.

I. Window/Door Drip Screed: Equivalent to Stockton WTP, minimum 0.0179 inch thick; depth governed by
plaster thickness, minimum 3-1/2 inch high flange, of longest possible lengths; galvanized finish.

J. Control and Expansion Joints: Equivalent to Western XJ 15-3, depth to conform to plaster thickness,
maximum practical lengths, galvanized finish.

K. Single Point Screed: Equivalent to Stockton PBS, minimum 0.0179 inch thick; depth governed by plaster
thickness, maximum practical lengths; galvanized finish.

L. Interior Corner Joints: Equivalent to Western No. 30, depth to conform to plaster thickness, maximum
practical lengths, galvanized finish.

M. Anchorages: Nails, staples, or other approved metal supports, of type and size to suit application,
galvanized to rigidly secure lath and associated metal accessories in place.

N. Screws: ASTM C954 or ASTM C1002, self drilling.

O. Penetration Flashing: Tyvek flashing system. Straight flash for jambs and heads, FlexWrap for sills.
Equivalent as manufactured by The Polymer Group, Inc. or National Shelter Products, Inc.

P. Polyethylene Sheet: Clear, 6 mil thick.

Q. Wire: ASTM A641, Class 1 coating (galvanized), soft temper.

R. Powder Activated Fastener: 0.157 inch diameter X-U premium nail with washer as manufactured by
Hilti, Inc., www.us.hilti.com, ICC/ES Report No. ESR-2269.

S. Tape:  Acrylic adhesive backed oriented polypropylene, 3 inch in width.

2.6 COATED FOAM SHAPES MATERIAL

A. Coated expanded polystyrene foam shapes (EPS) of nominal 3 lb. per square foot density.

B. Shapes shall be factory covered with glass fiber mesh and coated with polymer-modified cementitious
acrylic base primer. 

C. Profile of foam shapes to conform to that as indicated on drawings.

2.7 SUSPENDED METAL CEILING FRAMING

A. Runner Channels: 1-1/2 inch high cold rolled steel, 0.475 lb./ft., galvanized.

B. Furring Channels: 3/4 inch high cold rolled steel, 0.30 lb./ft., galvanized.

C. Hanger Wires: ASTM A641, No. 8 gauge galvanized, soft temper wire.

D. Tie Wire: ASTM A641, No. 18 gauge galvanized, soft temper wire.
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2.8 CEMENT PLASTER MIXES

A. Mix and proportion cement plaster in accordance with ASTM C926 and PCA Plaster (Stucco) Manual.

B. Scratch Coat and Brown Coat: One part cement, minimum 3-1/2 and maximum 5 parts aggregate, and 0-3/4
parts hydrated lime. Alkali resistant glass fibers at a rate of 1 lb. per sack of cement. When expanded lath
is used fibers shall only be used in brown coat. When welded wire lath is used, fibers shall be used in both
scratch and brown coat.

C. Job Mixed Finish Coat: One part cement, three parts aggregate, and one part lime.

3.  PART 3   EXECUTION

3.1 INSPECTION

A. Verify that surfaces and site conditions are ready to receive Work. Notify Architect in writing of all
unsatisfactory surfaces and conditions.

B. Masonry: Verify joints are cut flush and surface is ready to receive Work of this Section. Verify no
bituminous or water repellent coatings exist on masonry surface.

C. Concrete: Verify surfaces are flat, honeycomb is filled flush, and surface is ready to receive work of this
Section. Verify no bituminous, water repellent, or form release agents exist on concrete surface that are
detrimental to plaster.

D. Grounds and Blocking: Verify items within walls for other Sections of Work have been installed.

E. Mechanical and Electrical: Verify services within walls have been tested and approved.

F. Beginning of installation means acceptance of existing conditions.

3.2 PREPARATION

A. Protect surfaces near the Work of this Section from damage, disfiguration, and overspray. Mask off all
ventilation screeds occurring in plastered areas.

B. Clean concrete surfaces of foreign matter. Clean surfaces using acid solutions, solvents, or detergents.
Wash surfaces with clean water.

C. Roughen smooth concrete surfaces.

D. Apply bonding agent in accordance with manufacturer's instructions.

3.3 INSTALLATION - LATHING MATERIALS

A. Install metal lathing in accordance with ML/SFA 920, ASTM C1063 and as specified herein.

B. On vertical surfaces apply 2 layers of underlayment over substrate; weatherlap horizontal edges 6 inches,
vertical edges 6 inches. Fasten in place at 12 inches on center vertically over stud. Tape seal all joints and
penetrations on base layer. Installation to conform to Single “Separate” Layer Method in accordance with
TSIB Bulletin 60.220.

C. Install penetration flashing around all openings and penetrations in exterior walls in compliance with
underlayment manufacturer’s recommendations and in conformance with recommendations contained in
Plaster and Lathing Systems Manual and ML/SFA 920. Turn sill flashing up 6 inches at jambs. Extend
flashing back onto sill, jamb, and head of all openings.

D. Apply metal lath taut, with long dimension perpendicular to supports.

E. Lap ends of expanded metal lath a  minimum of 1 inch. Secure end laps with tie wire where they occur
between supports.
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F. Lap sides of expanded metal lath a minimum of 1-1/2 inches.

G. Lap sides of welded wire lath a minimum of 1 mesh opening spacing at sides and ends. End laps shall
occur over supports.

H. Furr out metal lath from vertical supports or backing not less than 1/4 inch. Furring of metal lath on vertical
supports having a bearing surface width of 1-5/8 inches or less is not required.

I. Attach metal lath to wood supports using 1-1/2 inch No. 11 galvanized nails with 7/16 inch diameter heads
at maximum 6 inches on center. In addition, at horizontal wood supports, secure lath to each support with
1/2 inch wide, 1-1/2 inch long No. 9 W & M gage ring shank, hook staple placed around a 10d common nail
laid flat under the surface of the lath at 27 inches o.c. and not more than 3 inches from the edge of each
sheet.

J. Attach metal lath to vertical metal supports with tie wires or No. 8 self drilling screws with 3/8 inch diameter
wafer head capable of penetrating metal supports by not less than 1/4 inch or 3 full threads. Maximum
spacing 6 inches on center.

K. Attach metal lath to horizontal metal supports with tie wires or No. 8 self drilling screws with 3/8 inch
diameter wafer head fitted with 1 inch O.D. x 1/4 inch I.D. x 16 gage galvanized cut washers capable of
penetrating metal supports by not less than 1/4 inch or 3 full threads.

L. Attach metal lath to concrete using powder actuated fastener with washers with minimum 1 inch penetration
into substrate. Space at maximum 16 inches on center horizontally and 6 inches on center vertically.
Securely wire tie side laps.

M. Continuously reinforce internal angles with corner mesh, except where corner joint No. 30 is shown. Fasten
at perimeter edges only.

N. Place beaded external angle with mesh at corners. Fasten at outer edges only.

O. Place strip mesh diagonally at corners of lathed openings. Secure rigidly in place.

P. Place 6 inch wide strips of metal lath centered over junctions of dissimilar backing materials. Secure rigidly
in place.

Q. Place window/door drip screed at head of all windows and door openings in exterior walls.

R. Place weep screed at base of all vertical plaster applications at foundation line not less than 4 inches above
earth or 2 inches above paved surfaces. Underlayment and lath shall cover and terminate on the attachment
flange of the screed.

S. Place drip screed at base of all vertical plaster applications which do not terminate at framed wall openings
or at foundation line.

T. Place vent screed in soffit areas indicated.

U. Place casing beads at all terminations of plaster finish not otherwise indicated to have screeds installed and
at all intersections with dissimilar materials. Butt and align ends. Secure rigidly in place.

V. Install accessories to lines and levels.

3.4 INSTALLATION - SUSPENDED METAL CEILING FRAMING

A. Install in accordance with ASTM C1063.

B. Coordinate location of hangers with other Work.

C. Install ceiling framing independent of walls and columns.

D. Reinforce openings in ceiling suspension system which interrupt main carrying channels or furring channels
with lateral channel bracing. Extend bracing minimum of 24 inches past end of openings.
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3.5 CONTROL AND EXPANSION JOINTS

A. Locate interior control and expansion joints as indicated on the drawings, but not to exceed 20'-0" o.c.
horizontally or vertically.

B. Locate exterior control and expansion joints as indicated on drawings but not to exceed 12'-0" o.c.
horizontally or vertically.

C. Establish control and expansion joints with specified joint device.

D. Attach control and expansion joints to metal lath with wire ties.

E. Install expansion joint over 3 inch wide strip of polypropylene tape to assist with air seal continuity.

F. Cut metal lath behind expansion joints.

G. Coordinate joint placement with other related Work.

3.6 COATED FOAM SHAPES INSTALLATION

A. Cover both brown coat of plaster and foam shape with adhesive.

B. Press foam shape onto brown coat and secure in place until adhesive has set.

C. Apply 2 inch wide fiberglass mesh set in adhesive at all joints of foam.  

D. Apply 4 inch wide fiberglass mesh set in adhesive at all joints between foam and brown coat. Extend mesh
2 inches onto surface of brown coat.

3.7 PLASTERING

A. Apply plaster in accordance with ASTM C926 and PCA Portland Cement Plaster (Stucco) Manual.

B. Three Coat Application: At metal lathed surfaces, apply scratch coat to a nominal thickness of 3/8 inch,
brown coat to a nominal thickness of 3/8 inch, and finish coat to a nominal thickness of 1/8 inch.

C. Two Coat Application: At concrete surfaces, apply 1/2 inch thick leveling coat and then 1/8 inch finish coat.

D. Moisture Curing: Moist cure plaster surfaces using a fine fog spray to assure continuous hydration of
cementitious materials. Where hot, dry and windy conditions exist, plaster surfaces shall be moistened and
covered with a single sheet of polyethylene plastic to prevent water loss thru evaporation.

E. Moist cure scratch and brown coats. Do not apply brown coat sooner than 48 hours following scratch coat.

F. After curing, dampen base coat prior to applying finish coat. Do not apply finish coat sooner than 7 days
following brown coat.

G. Apply bonding agent to foam shapes prior to finish plaster coat application.

H. Machine apply finish plaster in two coats evenly and uniformly. Apply first coat to provide texture pattern;
Second coat to obtain uniformity in color and texture.

I. Moist cure finish coat for minimum period of 48 hours only when strong dry wind conditions exist.

J. Apply acrylic-based finish coat as factory packaged; do not add other ingredients; comply with
manufacturer's written instructions.

3.8 FINISH COAT TEXTURE

A. Light Lace as defined by photographs and application procedures in the Plaster Texture Brochure published
by the Technical Services and Information Bureau, www.tsib.org.
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3.9 TOLERANCES

A. Maximum Variation from True Flatness: 1/8 inch in 10 feet.

3.10 CLEANING

A. Remove protective maskings.

B. Remove any overspray from surrounding materials.

C. Clean adjacent affected surfaces.

END OF SECTION
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SECTION 09 67 26

QUARTZ FLOORING

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Fluid applied epoxy flooring and base with epoxy top coat.

B. Quartz chip aggregate.

C. Base cap edging and divider strips.

1.2 REFERENCES

A. 2010 Americans with Disabilities Act (ADA) Standards for Accessible Design.

B. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, California State
Accessibility Standards.

C. ASTM C307 - Standard Test Method for Tensile Strength of Chemical-Resistant Mortar, Grouts, and
Monolithic Surfacings.

D. ASTM C580 - Standard Test Method for Flexural Strength and Modulus of Elasticity of Chemical-Resistant
Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes.

E. ASTM D413 - Standard Test Method for Rubber Property - Adhesion to Flexible Substrate.

F. ASTM D579 - Standard Specification for Greige Woven Glass Fabrics.

G. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Plastics in
a Horizontal Position.

H. ASTM D648 - Standard Test Method for Deflection Temperature of Plastics Under Flexural Load in the
Edgewise Position.

I. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials.

J. ASTM D1004 - Standard Test Method for Initial Tear Resistance of Plastic Film and Sheeting.

K. ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated Floor Surfaces as
Measured by the James Machine.

L. ASTM D2240 - Standard Test Method for Rubber Property - Durometer Hardness.

M. ASTM F710 - Practice for Preparing Concrete Floors and other Monolithic Floors to Receive Resilient
Flooring.

N. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor
Using Anhydrous Calcium Chloride.

O. ASTM F2170 - Determining Relative Humidity in Concrete Floor Slabs Using In Situ Probe.

P. ACI Committee No. 503.1PP - Bond Strength.

Q. MIL - D - 3134F - Indentation.

R. UL - Underwriters' Laboratories.
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1.3 QUALIFICATIONS

A. Applicator: Company specializing in epoxy matrix floor applications with five years documented experience.

B. Supervisor: Trained by product manufacturer.

1.4 REGULATORY REQUIREMENTS

A. Conform to applicable codes for flooring flame/fuel/smoke ratings in accordance with UL.

B. Products supplied for flooring installation shall comply with regulations controlling use of volatile organic
compounds (VOC).

C. Flooring shall have a coefficient of friction when tested according to ASTM D2047 of 0.60 for flat floors and
0.80 for ramped surfaces.

D. Conform to CBC, California Building Code, (CCR) Title 24, Part 2, and the 2010 ADA Standards for
Accessible Design for accessibility requirements.

1.5 SUBMITTALS

A. Submit product data under provisions of Section 01 33 00.

B. Submit product data for base cap.

C. Submit samples under provisions of Section 01 33 00.

D. Submit two samples 4 x 4 inch in size illustrating color, chip size and variation, and matrix color.

1.6 OPERATION AND MAINTENANCE DATA

A. Submit cleaning and maintenance data under provisions of Section 01 77 00.

B. Include procedures for stain removal, repairing surface, and cleaning.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and protect products under provisions of Section 01 61 00.

B. Store materials in a dry, secure area.

C. Maintain temperature of 55 degrees F.

D. Keep products away from fire or open flame.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install flooring when temperature is below 60 degrees F or above 90 degrees F.

B. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of flooring.

C. Ventilate area where flooring is being installed. Post and enforce NO SMOKING or OPEN FLAME signs until
flooring has cured.

D. Provide uniform lighting of 50 fc in area of installation.

E. Restrict traffic from area where flooring is being installed or is curing.
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F. Moisture Testing: Perform tests as recommended by flooring materials manufacturer and as follows.
Proceed with installation only after substrates pass testing.

1. Subfloor Moisture Conditions: Moisture emission rate of no more than 3 lb/1000 sq. ft./24 hours when
tested by the Quantitive Anhydrous Calcium Chloride Test, ASTM F1869, with subfloor temperature
not less than 65 degrees F.

2. Subfloor Humidity Conditions: Relative humidity level of no more than 75 percent when tested by in
situ drilled probes according to ASTM F2170.

3. Subfloor Alkalinity Conditions: pH range of between 5 to 9 when subfloor is wetted with potable water
and pHdrion paper is applied.

1.9 WARRANTY

A. Provide one year warranty under provisions of Section 01 77 00.

B. Warranty: Include coverage for delamination of floor and base materials from substrate, degradation of
surface finish.

2.  PART 2   PRODUCTS

2.1 MANUFACTURERS

A. General Polymers Corporation, TPM No. 115 Upgraded, www.generalpolymers.com.

B. Crossfield Products Corp., (Dex-O-Tex) Cheminert CFS, K-D, www.dex-o-tex.com.

C. Dudick, Inc., Steri-Quartz B, www.dudick.com.

D. Dur-A-Flex, Inc., Dura-A-Quartz, www.dur-a-flex.com.

E. RBC Industries, Inc., HE1484, www.rbcepoxy.com.

F. Sunbelt Flooring, Inc., Flooring No. 1100, www.sunbeltflooring.com.

G. Stonhard Inc., Stoneshield HRI, www.stonhard.com.

H. Tenemec, Series 201-223-284, www.stratashield.com.

I. Westcoat, EC Mortar Quartz, www.westcoat.com.

J. Substitutions: Under provisions of Section 01 25 13.

2.2 PERFORMANCE REQUIREMENTS

A. Conform to the following:

Property Test Result

Tensile Strength ASTM C307 1,650 psi 

Compressive Strength (7 days) ASTM D579 10,000 psi 

Flexural Strength ASTM C580 4,300 psi

Flexural Modulus of Elasticity ASTM D790 2.0 x 106 psi

Hardness ASTM D2240 85-90 Shore Durometer

Indentation MIL-D3134F No Indentation
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Property Test Result

Coefficient of Friction ASTM D2047 0.7

Heat Deflection Temperature ASTM D648 100 degrees F/ 38 degrees C

Water Absorption ASTM D413 0.10 percent 

Fire Resistance ASTM D635 Self Extinguishing. Extent of
Burning, .25 inches maximum

Bond Strength ACI 503.1 400 psi minimum

Abrasion Resistance ASTM D1004 Maximum weight loss of
0.10 gm/1000 cycles

2.3 MATERIALS

A. Primer: A two-component, penetrating, moisture tolerant, epoxy primer.

B. Base: A three-component, integral troweled mortar base consisting of epoxy resin, curing agent and finely
graded silica aggregate.

C. Undercoat: A two-component, thixotropic epoxy undercoat sealer.

D. Aggregate: Brightly colored, quartz aggregate broadcast onto the surface.

E. Sealer: A high performance, two-component, clear UV resistant epoxy sealer.

2.4 ACCESSORIES

A. Subfloor Filler: White premix Portland Cement latex type as recommended by flooring material
manufacturer.

B. Divider Strips: 0.0478 inch thick zinc T and L shaped strips with perforated flanges as manufactured by the
Manhattan American Strip Company, www.ntma.com.

C. Base Cap: 0.0478 inch thick zinc L shaped strip with perforated flange as manufactured by the Manhattan
American Strip Company, www.ntma.com.

2.5 COLORS

A. Resin and Aggregate: Color as selected by Architect from manufacturer's entire color range.

3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Do not begin work until concrete substrate has cured 90 days minimum.

B. Verify that substrate is ready to receive work, and that subfloor surface is clean, dry, and free of substances
which could affect bond.

C. Verify that concrete slabs comply with ASTM F710 and are as specified herein.

D. Verify concrete floors exhibit acceptable moisture emission rate and humidity level; and exhibit negative
alkalinity, carbonization, or dusting.

E. Verify that surfaces are smooth and flat and are ready to receive Work.

F. Beginning of installation means acceptance of existing substrate and site conditions.
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3.2 PROTECTION

A. Protect elements surrounding the work of this Section from damage or disfiguration.

3.3 PREPARATION

A. Prepare concrete substrate according to ASTM F710.

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

C. Apply, trowel, and float filler to leave a smooth, flat, hard surface.

D. Clean substrate surface free of foreign matter and scrub with manufacturer supplied detergent.

E. Control, expansion joints and cracks in concrete floor substrate shall be routed out and filled with resilient
sealant and reinforced with 20 x 20 fiberglass mesh.

F. Prohibit traffic from area until filler is cured.

G. Vacuum clean substrate.

3.4 INSTALLATION - ACCESSORIES

A. Install terminating cap strip at top of base; attach securely to wall substrate.

3.5 INSTALLATION - FLOORING

A. Apply primer to concrete slab surfaces.

B. Apply flooring in accordance with manufacturer's instructions.

C. Apply to a minimum thickness of 1/4 inch.

D. Finish to smooth level surface sloped to drains. 

E. Provide 3/8 inch cove fillet at vertical surfaces.

F. Extend up vertical surface to form base.

G. Apply final sealer in two coats.

3.6 TOLERANCES

A. Maximum Variation from Flat Surface: 1/8 inch in 10 feet.

3.7 PROTECTION

A. Protect finished installation under provisions of Section 01 61 00.

B. Do not permit traffic over finished floor surfaces.

END OF SECTION
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SECTION 09 77 33

FIBER REINFORCED PLASTIC PANELS

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Fiberglass reinforced plastic (FRP) panels.

B. Panel moldings.

1.2 REFERENCES

A. ASTM E84 - Surface Burning Characteristics of Building Materials.

1.3 SUBMITTALS 

A. Submit product data under provisions of Section 01 33 00.

B. Submit product data for panels and accessories.

C. Submit samples under provisions of Section 01 33 00.

D. Submit two samples 4 x 4 inches in size illustrating panel pattern and color. Submit two 12 inch long
samples of panel moldings.

E. Submit manufacturer's installation instructions under provisions of Section 01 33 00.

1.4 OPERATION AND MAINTENANCE DATA

A. Submit maintenance data under provisions of Section 01 77 00.

B. Include data for cleaning and stain removal.

C. Include manufacturer's recommendations for cleaning materials, polishes, and waxes.

1.5 REGULATORY REQUIREMENTS

A. Conform to flame/smoke developed rating of 25/450 when tested in accordance with ASTM E84.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and protect products to site under provisions of Section 01 61 00.

1.7 ENVIRONMENTAL REQUIREMENTS

A. Do not install fiberglass reinforced plastic panels when temperatures are below 60 degrees F or above
90 degrees F.

B. Maintain temperature range for 24 hours before, during, and 72 hours after installation of panels.

1.8 WARRANTY

A. Provide one year warranty under provisions of Section 01 77 00.

B. Include coverage for surface staining and finish deterioration.
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2.  PART 2   PRODUCTS

2.1 MANUFACTURERS

A. Crane Composites, Inc., www.cranecomposites.com.

B. Glasteel Inc., www.glasteel.com.

C. Lasco Products, www.lascoboard.com.

D. Marlite, www.marlilte.com.

E. Nudo Products, Inc., www.nudo.com.

F. Panolam Industries, www.panolam.com.

G. Substitutions: Under provisions of Section 01 25 13.

2.2 MATERIALS 

A. Fiberglass reinforced plastic panels of 0.090 inch thickness in 4 x 8 foot sheet sizes.

B. Panels to have smooth flat surface finish in color selected by Architect.

C. Panels to be scored in 4 inch squares.

D. Panels to have a flame/smoke rating of 25/450 for a Class A finish when tested according to ASTM E84.

2.3 ACCESSORIES

A. Moldings: Extruded aluminum or plastic panel accessories in maximum practical lengths. Finish to match
panels.

B. Adhesive: Latex based non-flammable construction adhesive.

C. Sealant: Silicone sealant specified in Section 07 92 00.

D. Substitutions: Under provisions of Section 01 25 13.

3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Verify that surfaces and openings are ready to receive work.

B. Verity that field measurements and tolerances are as instructed by manufacturer.

C. Verify that required utilities are available, in proper location, and ready for use.

D. Beginning of installation constitutes acceptance of existing substrate surface conditions by installer.

3.2 PREPARATION

A. Clean substrate surfaces.

B. Protect elements of work adjacent to work of this Section from damage or disfiguration.

3.3 INSTALLATION 

A. Install panels and accessories in accordance with manufacturer's instructions.

B. Coordinate location of panel joints to minimize interference with fixtures and accessories.
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C. Apply panel adhesive at 6 inches on center over entire field of panel.

D. Set panel ends and edges in moldings.

E. Seal moldings and panel joints with sealant.

3.4 FIELD QUALITY CONTROL

A. Panels shall lay flush with substrate, without air pockets or warpage.

B. Remove and replace panels not conforming to manufacturer's installation guidelines.

3.5 CLEANING

A. Clean work under provisions of Section 01 77 00.

3.6 PROTECTION

A. Protect finished installation under provisions of Section 01 61 00.

END OF SECTION
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SECTION 09 90 00

PAINTING

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Surface preparation.

B. Products and application.

1.2 SUMMARY OF PAINTED SUBSTRATES

A. Section includes the application of paint systems on the following interior substrates:

1. Primed or unprimed steel.

2. Horizontal and vertical gypsum board.

3. Plaster.

B. Section includes the application of paint systems on the following exterior substrates:

1. Concrete.

2. Primed or unprimed steel.

3. Galvanized metal.

4. Steel handrails, guardrails, and fittings.

5. Bollards.

C. Substrate listings are for principal surfaces only.  Refer to drawings, details and individual specification
sections for items, surfaces, and substrates not specifically listed.    

1.3 REFERENCES

A. ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related Products.

B. SSPC - The Society for Protective Coatings.

1.4 SYSTEM DESCRIPTION

A. Preparation of all surfaces to receive final finish.

B. Painting and finishing work of this section using coating systems of materials including primers, sealers,
fillers, and other applied materials whether used as prime, intermediate, or finish coats.

C. Surface preparation, priming, and finish coats specified in this Section are in addition to shop-priming and
surface treatment specified under other Sections.

D. Painting and finishing all exterior and interior surfaces of materials including structural, mechanical, and
electrical work on site, in building spaces, and above or on the roof.

E. Paint exposed surfaces except where a surface or material is specifically indicated not to be painted or is
to remain natural. Where an item or surface is not specifically mentioned, paint the same as similar adjacent
materials or surfaces.

1.5 DEFINITIONS

A. Conform to ASTM D16 for interpretation of terms used in this Section.
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1.6 QUALITY ASSURANCE

A. Product Manufacturer: Company specializing in manufacturing quality paint and finish products with five
years experience.

B. Applicator: Company specializing in commercial painting and finishing with five years documented
experience.

C. Coats: The number of coats specified is the minimum number acceptable. If full coverage is not obtained
with the specified number of coats, apply such additional coats as are necessary to produce the required
finish.

D. Employ coats and undercoats for all types of finishes in strict accordance with the recommendations of the
paint manufacturer.

E. Provide primers and undercoat paint produced by the same manufacturer as the finish coat.

F. The minimum dry film thickness of each coat of paint shall comply with the manufacturer's
recommendations for each type of paint used.

1.7 REGULATORY REQUIREMENTS

A. Comply with applicable codes and regulations of governmental agencies having jurisdiction including those
having jurisdiction over airborne emissions and industrial waste disposal. Where those requirements conflict
with this specification, comply with the more stringent provisions. 

B. Comply with the current applicable regulations of the California Air Resources Board (CARB) and the
Environmental Protection Agency (EPA).

1.8 SUBMITTALS

A. Submit product data under provisions of Section 01 33 00.

B. Provide manufacturer's technical information and instructions for application of each material proposed for
use by catalog number.

C. List each material by catalog number and cross-reference specific coating with specified finish system.

D. Technical data sheets and all container labels must match and shall contain the same product identification
numbers.  The term "Series " is not acceptable. 

E. Provide manufacturer's written and signed certificate that products proposed meet or exceed specified
materials.

F. Submit samples under provisions of Section 01 33 00.

G. Submit two samples 8-1/2 x 11 inch in size of each paint color and texture applied to cardboard. Resubmit
samples until acceptable color, sheen and texture is obtained.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptance.

B. Container labeling to include manufacturer's name, type of paint, brand name, brand code, coverage,
surface preparation, drying time, cleanup, color designation, and instructions for mixing and reducing. Paint
containers not displaying product identification will not be acceptable.

C. Store paint materials at minimum ambient temperature of 50 degrees F and a maximum of 90 degrees F,
in well ventilated area, unless required otherwise by manufacturer's instructions.

D. Take precautionary measures to prevent fire hazards and spontaneous combustion.
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1.10 ENVIRONMENTAL REQUIREMENTS

A. Provide continuous ventilation and heating facilities to maintain interior surface and ambient temperatures
above 50 degrees F with a maximum humidity level of 50 percent for 24 hours before, during, and 48 hours
after application of finishes, unless required otherwise by manufacturer's instructions.

B. Do not apply exterior coatings during rain or snow, or when relative humidity is above 50 percent, unless
required otherwise by manufacturer's instructions.

C. Minimum Application Temperatures for Latex Paints: 50 degrees F for interiors; 50 degrees F for exterior;
unless required otherwise by manufacturer's instructions.

D. Minimum Application Temperature for Varnish and Urethane Finishes: 65 degrees F for interior or exterior,
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 foot candles measured mid-height at substrate surface.

1.11 EXTRA MATERIAL

A. Provide a one gallon unopened container of each color to Owner.

B. Label each container with color, texture, and room locations in addition to the manufacturer's label.

2.  PART 2   PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - PAINT

A. Unless specifically identified otherwise, manufacturer’s catalog names and numbers of paint types in this
Section are based on products manufactured or distributed by the Dunn-Edwards Corporation
(www.dunnedwards.com) and shall serve as the basis of design against which the Architect will judge
equivalency. The quantity of titanium dioxide, the use of clays, aluminum silicate, talc and the purity of
acrylic materials are a few of the criteria which will be used by the Architect in determining equivalency of
materials. Therefore, Prime Pigment Content must be clearly stated on each Technical Data Sheet.

1. Products, to include colorants must not contain Silica.

2. Products: Containers Labels, and Technical data sheets must all contain the same product numbers.
The word “Series” will not be accepted.

B. Subject to full compliance with specified requirements, other manufacturers offering equivalent products
are:

1. Behr Process Corp., www.behrpaint.com.

2. Benjamin Moore Paints, www.benjaminmoore.com.

3. Glidden Professional, www.gliddenprofessional.com.

4. Kelly-Moore Paint Company, www.kellymoore.com.

5. Pittsburgh Paints, www.ppg.com.

6. Sherwin Williams, www.sherwin-williams.com.

7. Tnemec Company, Inc., www.tnemec.com.

8. Vista Paint Corporation, www.vistapaint.com.

C. Substitutions: Under provisions of Section 01 25 10.
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2.2 MATERIALS

A. Ready mixed, except field catalyzed coatings. Process pigments to a soft paste consistency, capable of
being readily and uniformly dispersed to a homogeneous coating.

B. Good flow and brushing properties; capable of drying or curing free of streaks or sags.

2.3 FINISHES

A. Refer to schedule at end of Section for surface finish schedule.

3.  PART 3   EXECUTION

3.1 INSPECTION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces to be finished prior to commencement of work. Report any condition that may potentially
affect proper application.

C. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes unless
moisture content of surfaces are below the following maximums:

1. Plaster and Gypsum Wallboard : 12 percent.

D. Beginning of installation means acceptance of existing surfaces.

3.2  SURFACE PREPARATION - MODERNIZATION 

A. Properly prepare all existing surfaces to receive new paint.

B. Prior to application of any new paint, existing surfaces to be cleaned free of damaged paint, dust, corrosion,
and other foreign matter which will destroy bond or mar appearance of new paint. 

C. Sand,  scrape, fill and repair surfaces flush with suitable fillers. Patch and repair; feather edges to provide
smooth transitions; match existing surfaces.

D. Existing surfaces to be painted shall be thoroughly cleaned and deglossed by sanding or other means prior
to painting. Patched and bare areas shall be shall be spot primed with same primer as for new work.

E. Existing paint removal:

1. Remove loose, blistered, scaled, oxidized, cracked, alligatored, or defaced paint down to a sound 
surface. 

2. Brush and clean free all loose material.

3. Feather edges of removal areas to provide a smooth transition between surfaces. 

F. Perform preparation and cleaning procedures in strict accordance with coating manufacturer's instructions
for each substrate condition.

G. Washing and Cleaning:

1. Remove all loose and foreign materials.

2. At building interiors, wash all surfaces clean with approved cleaner and rinse with clean water.

3. At building interiors, vacuum existing ceiling panels to remove all dirt and dust from the material
surface. Utilize caution so as not to mar or damage the finish surface in any way. 

4. Completely remove wax from surfaces which receive new paint.
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H. Remove dust, grit, and foreign matter from existing wood surfaces. Sand surfaces and dust clean. Spot coat
knots, pitch streaks, and sappy section with pigmented stain sealer when surfaces are to be painted. Fill
nail holes, cracks, and other defects after priming and spot prime repairs when fully cured. 

I. Repair and crack filling:

1. Gypsum Wallboard:  Fill all nail heads, screw heads, holes, cracks, or defects with drywall joint
compound or spackle. Sand any rough spots smooth; do not raise nap on paper covering. Remove
dust. Skim coat drywall must be sealed with a suitable sealer recommended by the coating
manufacturer. 

2. Plaster:  

(a) Cracks exceeding 1/16 inch wide shall be V-grooved out, and then filled flush. 

(b) Interior Plaster: Fill with spackle or patching plaster.

(c) Exterior Plaster:  Small defects may be filled with exterior spackle. Cracks more than 1/16 inch
wide shall be filled with cement grout, textured to match adjacent surfaces.

J. Ferrous metal shall be cleaned of oil, grease, and foreign matter. Cleaning method: SSPC-SP No. 1
"Solvent Cleaning". 

K. Ferrous Steel:  Where raw metal surface is exposed, proceeds follows:

1. Cleaning method:  SSPC-SP No. 2 "Hand Cleaning" or No. 3 "Power Brush Cleaning" as required to
remove corrosion, loose paint, and rust.

2. Priming:  Prime immediately after cleaning.

L. Galvanized Metal: Where galvanizing is exposed, proceed as follows:

1. Cleaning:  Solvent clean per SSPC-SP No. 1 " Solvent Cleaning".

2. Pre-Treatment; Apply Supreme Chemical Metal Clean and Etch SC-ME01, follow manufacturer's 
recommendations and the following: 

(a) Application: Brush apply in a thin even coat. Remove excessive solution from surface with rags,
squeegee, or sponge. When using full strength, rinse surface with water.

(b) Thinning:  Use water, do not reduce solution beyond 3 parts water to 1 part Supreme Chemical
Metal Clean and Etch SC-ME01.

(c) Drying:  Allow to dry for 10 minutes, rinse thoroughly with water and wipe dry with rags.

3. Cleaned and treated galvanized metal should be primed within 48 hours.

3.3 PROTECTION OF ADJACENT WORK

A. Protect elements surrounding the work of this Section from damage or disfiguration.

B. Repair damage to other surfaces caused by work of this Section.

C. Furnish drop cloths, shields, and protective methods to prevent spray or droppings from disfiguring other
surfaces.

D. Remove empty paint containers from site.
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3.4 APPLICATION

A. Apply products in accordance with manufacturer's instructions.

B. Do not apply finishes to surfaces that are not dry.

C. Apply prime coat to surfaces which are to be painted or finished.

D. Apply each coat to uniform finish.

E. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.

F. Sand lightly between coats to achieve required finish.

G. Allow applied coat to dry before next coat is applied.

H. The number of coats specified is the minimum that shall be applied. Apply additional coats when
undercoats, stains or other conditions show through final paint coat, until paint film is of uniform finish, color
and appearance.

I. Where clear finishes are required, tint fillers to match wood. Work fillers into the grain before set. Wipe
excess from surface.

J. Prime back surfaces of interior and exterior woodwork with primer paint.

K. Prime back surfaces of interior woodwork scheduled to receive stain or varnish finish with gloss varnish
reduced 25 percent with mineral spirits.

L. Paint mill finished door seals to match door or frame.

M. Paint primed steel glazing stops in doors to match door or frame.

N. Cloudiness, spotting, lap marks, brush marks, runs, sags, spikes and other surface imperfections will not
be acceptable.

O. Where spray application is used, apply each coat of the required thickness. Do not double back to build up
film thickness of two coats in one pass.

P. Where roller application is used, roll and redistribute paint to an even and fine texture. Leave no evidence
of roller laps, irregularity of texture, skid marks, or other surface imperfections.

3.5 CLEANING

A. As Work proceeds, promptly remove paint where spilled, splashed, or spattered.

B. During progress of Work maintain premises free of unnecessary accumulation of tools, equipment, surplus
materials, and debris.

C. Collect cotton waste, cloths, and material which may constitute a fire hazard, place in closed metal
containers and remove daily from site.

3.6 PROTECTION OF COMPLETED WORK

A. Erect barriers and post warning signs. Maintain in place until coatings are fully dry.

B. Confirm that no dust generating activities will occur following application of coatings.

3.7 PATCHING

A. After completion of painting in any one room or area, repair surfaces damaged by other trades.

B. Touch-up or re-finish as required to produce intended appearance.
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3.8 SCHEDULE - EXTERIOR SURFACES

A. Cement Plaster (Flat Acrylic)

1st coat: ESPROO Eff-Stop Premium

2nd coat: EVSH10 Evershield

3rd coat: EVSH10 Evershield

B. Steel - Galvanized (Semi-Gloss Urethane Alkyd Enamel)

1st coat: Supreme Chemical Metal Clean and Etch SCME-01

2nd coat: ULGM00 Ultrashield Galvanized Metal Primer

3rd coat: ASHL50 Aristoshield

4th coat: ASHL50 Aristoshield

3.9 SCHEDULE - INTERIOR SURFACES

A. Gypsum Board (Eggshell Acrylic)

1st coat: VNPROO Vinylastic Premium

2nd coat: SPMA30 Suprema

3rd coat: SPMA30 Suprema

END OF SECTION
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SECTION 10 14 00

SIGNAGE

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Plastic/acrylic signs.

B. Metal Signs

1.2 REFERENCES

A. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2.

B. 2010 Americans with Disabilities Act (ADA) Standards for Accessible Design.

1.3 SUBMITTALS

A. Submit shop drawings under provisions of Section 01 33 00.

B. Submit shop drawings listing sign styles, lettering and locations, spacing and installation method.

C. Submit samples under provisions of Section 01 33 00.

D. Submit two samples illustrating full size sample sign, of type, style and color specified including method of
attachment.

E. Submit manufacturer's installation instructions under provisions of Section 01 33 00.

F. Include installation templates and hardware.

1.4 REGULATORY REQUIREMENTS

A. Conform to CBC - California Building Code, (CCR), Title 24, Part 2 and the 2010 Americans with Disabilities
Act (ADA) Standards for Accessible Design for accessibility requirements.

B. Raised characters shall comply with CBC Section 11B-703.2:

1. Depth: Raised characters shall be 1/32-inch (0.8 mm) minimum above their background and shall be
sans-serif uppercase and be duplicated in Braille.

2. Height: Raised character height shall be 5/8-inch (15.9 mm) minimum and 2 inches (51 mm) maximum
based on the height of the uppercase letter “I”. CBC Section 11B-703.2.5.

3. Finish and Contrast: Characters and their background shall have a non-glare finish. Character shall
contrast with their background with either light characters on a dark background or dark characters
on a light background. CBC Section 11B-703.5.1.

4. Proportions: Raised character proportions shall be selected from fonts where the width of the
uppercase letter “O” is 60% minimum and 110% maximum of the height of the uppercase letter “I”.
Stroke thickness of the uppercase letter “I” shall be 15% maximum of the height of the character. CBC
Section 11B-703.2.4 and 11B-703.2.6.

5. Character Spacing: Spacing between individual raised characters shall comply with CBC Section
11B-703.2.7.

6. Line Spacing: Spacing between individual raised characters shall comply with CBC
Section 11B-703.2.8.

7. Format: Text shall be in a horizontal format. CBC Section 11B-703.2.9.
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8. Braille: Braille shall be contracted (Grade 2) and shall comply with CBC Sections 11B-703.3
and11B-703.4. Braille dots shall have a domed or rounded shape and shall comply with CBC Figure
11B-703.3.1.

9. Mounting Height: Tactile characters on signs shall be located 48" minimum to the baseline of the
lowest Braille cells and 60" maximum to the baseline of the highest line of raised characters above
the finish floor or ground surface. CBC Section and Figure 11B-703.4.1.

10.  Mounting Location: A tactile sign shall be located per CBC Section and Figure 11B-703.4.2 as follows:

(a) Alongside a single door at the latch side.

(b) On the inactive leaf at double doors with one active leaf.

(c) On the nearest adjacent wall when there is no wall space at the latch side of a single door.

(d) At the right side of double doors with two active leaf’s. (For all cases, a clear floor space of 18"
x 18" minimum, centered on the tactile characters, shall be provided beyond the arc of any door
swing between the closed position and 45-degree open position.)

C. Visual characters shall comply with CBC Section 11B-703.5 and shall be 40" minimum above finish floor
or ground. Visual character stroke thickness of the uppercase letter “I” shall be 10% minimum and 20%
maximum of the height of the character. CBC Section 11B-703.5.7.

1. Line Spacing between the baselines of separate lines of characters within a message shall be 135%
min. and 170% max. of the character height per CBC Section 11B-703.5.9.

2. Character Spacing between individual adjacent characters shall be 10% min. and 35% max. of
character height per CBC Section 11B-703.5.8.

D. Pictograms shall comply with CBC Section 11B-703.6.

E. Symbols of accessibility shall comply with CBC Section 11B-703.7.

F. Variable message signs shall comply with CBC Section 11B-703.8.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and protect products to site under provisions of Section 06 66 10.

B. Package signs, labeled in name groups.

1.6 ENVIRONMENTAL REQUIREMENTS

A. Do not install adhesive mounted signs when ambient temperature is below 70 degrees F. Maintain this
minimum during and after installation of signs.

2.  PART 2   PRODUCTS

2.1 MANUFACTURERS

A. Acrylic Signs:

1. Architectural Sign Identity, www.architecturalsignidentity.com.

2. ASI - Sign Systems, www.asisignage.com.

3. Best Manufacturing, www.bestsigns.com.

4. Bravo Sign and Design, www.bravosign.com.

5. CA Signs, www.casigns.com.
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6. Mohawk Sign Systems, www.mohawksign.com.

7. Neiman and Company, www.neimanandco.com.

8. Signs and Lucite Products, Inc., www.adasignscalifornia.com

9. Signtec, www.signtec.com.

10. Southwell Company, www.southwellco.com.

11. Vomar Products, Inc., www.vomarproducts.com.

12. Substitutions: Under provisions of Section 01 25 13.

B. Metal and Traffic Signs:

1. Four S Company, (877) 597-1288. No URL available.

2. Signs and Lucite Products, Inc., www.adasignscalifornia.com.

3. Signtec, www.signtec.com.

4. Traffic Management Inc., www.trafficmanagement.com.

5. Substitutions: Under provisions of Section 01 25 13.

2.2 MANUFACTURED UNITS

A. Entrance and Restroom Signage:

1. Restroom Doors: Acrylic plastic signs equivalent to that as detailed on the drawings; 12 inch circle and
triangle with international symbol of accessibility in accordance with CBC, California Building Code,
(CCR), Title 24, Part 2, Section 11B-216.8 and 11B-703.7.2.6.

B. Accessories: Provide all anchors, adhesives, and accessories for a complete installation.

C. Traffic Signage:

1. Van Parking Stall: 12 inch x 18 inch 0.080 inch thick aluminum accessible sign in accordance with
CBC, California Code, (CCR), Title 24, Part 2, Section 11B-502.6 and 11B-703.7.2.1 with separate
12 inch wide x 4 inch high sign with “Van-Accessible” wording and additional language below symbol
of accessibility that states “Minimum Fine $250.00".

D. Unauthorized Parking Signage: Refer to drawing.

3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Verify that surfaces are ready to receive work.

B. Beginning of installation means installer accepts existing surfaces.

3.2 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.

B. Install true, plumb, level and adequately secured to substrate.

C. Clean and polish.

END OF SECTION
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SECTION 10 21 20

SOLID COLOR REINFORCED COMPOSITE TOILET COMPARTMENT

1.  PART 1   GENERAL

1.1 SECTION INCLUDES 

A. Solid color reinforced composite toilet partitions and sight screens, floor mounted, headrail braced.

B. Urinal screens, wall mounted  with floor to ceiling pilaster brace.

C. Hardware.

D. Attachments screws and bolts.

1.2 REFERENCES

A. 2010 Americans with Disabilities Act (ADA) Standards for Accessible Design.

B. CBC - California Building Code, (CCR) - California Code of Regulations, Title 24, Part 2, California State
Accessibility Standards.

C. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.

D. ASTM E84 - Test Method of Surface Burning Characteristics of Building Materials.

E. D2197 - Standard Test Method for Adhesion of Organic Coatings by Scrape Adhesion.

F. D2794 - Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation
(Impact).

G. D6578 - Standard Practice for Determination of Graffiti Resistance.

1.3 PERFORMANCE REQUIREMENTS

A. Graffiti Resistance: Five staining agents cleaned off in accordance with ASTM D6578.

B. Scratch Resistance: Maximum load value shall exceed 10 kilograms in accordance with ASTM D2197.

C. Impact Resistance: Maximum impact force value shall exceed 30 inch-lbs in accordance with ASTM D2794.

1.4 SUBMITTALS

A.Submit product data under provisions of Section 01 33 00.

B. Submit product data for components, hardware, and accessories.

C.Submit samples under provisions of Section 01 33 00.

D. Submit three samples 4 x 4 inch in size cut from actual panel construction, illustrating panel pattern.

E. Provide a sample of each type of hardware.

F. Submit manufacturer's installation instructions under provisions of Section 01 33 00.

1.5 REGULATORY REQUIREMENTS

A. Conform to CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, and the 
2010 ADA Standards for Accessible Design for accessibility requirements.

B. Conform to Class B flame spread rating of 26-75 and smoke developed ratings of 0/450 for panel materials
when tested in accordance with ASTM E84.
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C. Accessible Toilet Compartments:

1. Wheelchair accessible compartment shall comply with CBC Section 11B-604.8.1.

2. Toe clearance for at least one side partition of a wheelchair accessible compartment shall comply with
CBC Section and Figure 11B-604.8.1.4. It shall be 9" high minimum above the finish floor and 6" deep
minimum beyond the compartment side face of the partition, exclusive of partition support members.
It shall be 12" high minimum above the finish floor for children’s use. Partition components at toe
clearances shall be smooth without sharp edges or abrasive surfaces. Toe clearance at the side
partition is not required in a compartment greater than 66" wide.

3. Ambulatory accessible compartments shall be provided where there are six or more toilet
compartments, or where the combination of urinals and water closets totals six or more fixtures. Such
compartments shall be provided in the same quantity as wheelchair accessible compartments per
CBC Section 11B-213.3.1 and shall comply with CBC Section 11B-604.8.2.

4. Door and door hardware for accessible compartments shall be self-closing and shall comply with CBC
Section 11B-404 except that if the approach is to the latch side of an ambulatory compartment door,
clearance between the door side of the compartment and any obstruction shall be 44" minimum. CBC
Figure 11B-604.8.2.

5. A door pull complying with CBC Section 11B-404.2.7 shall be placed on both sides of the accessible
compartment door near the latch.

6. Ambulatory Accessible Toilet Compartment doors shall not swing into the clear floor space or
clearance required for any fixture or into the minimum required compartment area. CBC Section     
11B-604.8.2.2.

1.6 COORDINATION

A. Coordinate work under provisions of Section 01 31 00.

B. Coordinate work with support framing, anchors, and blocking.

C. Coordinate work with placement of plumbing fixtures and floor drains.

D. Coordinate work with placement of electrical fixtures and equipment.

E. Coordinate work with toilet accessories.

1.7 WARRANTY

A. Provide 10-year warranty under provisions of Section 01 77 00.

B. Warranty to provide for replacement of solid color reinforced composite panels, doors and stiles for
breakage, corrosion and delamination.

C. Furnish one-year warranty for defects in material and workmanship for stainless steel door hardware and
mounting brackets.

2.  PART  2   PRODUCTS

2.1 MANUFACTURERS 

A. Bobrick Washroom Equipment, Inc., Sierra Series with Institutional hardware, www.bobrick.com.

B. Substitutions: No known substitute.

2.2 MATERIALS 

A. Material composed of dyes, organic fibrous material, and polycarbonate/phenolic resins with a non-ghosting,
graffiti resistant surface integrally bonded to core.

B. Stainless Steel:  ASTM A167, Type 304.
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2.3 ACCESSORIES 

A. Pilaster Shoe:  ASTM A167, Type 304 stainless steel, with adjustable screw jack.  

B. Headrail and Bracing:  1 x 1-5/8 inch anodized extruded aluminum; with anti-grip configuration; with
stainless steel wall brackets.

C. Attachments, Screws, Bolts, and Nuts: Pin-in-head Torx stainless steel fasteners set in threaded brass
inserts, factory installed for door hinge and latch connections, capable of withstanding a direct pull force
exceeding 1,500 pounds per fastener.

D. Through Bolts and Nuts: Pin-in-head Torx stainless steel sex bolt fasteners factory installed for latch keeper
to stile connections capable of withstanding direct pull force exceeding 1,500 pounds per fastener.

2.4 HARDWARE 

A. Hinges: [Full height continuous hinges of 0.0625 inch thick stainless steel.  Spring-loaded and self-closing.]
[Aluminum pivot hinges, gravity type, self closing, adjustable for door close position, nylon bearings.]

B. Latch and Keeper, Standard Doors: 0.0781 inch thick stainless steel combination slide latch and bumper.

C. Latch and Keeper, Accessible Stall Door: 14-gage stainless steel combination slide and bumper door latch
requiring less than five pound force to operate. Twisting latch operation not acceptable.

D. Door Stop: Vinyl coated 0.125 inch thick stainless steel door stop with rubber bumpers.

E. Coat Hook: 0.1094 inch thick stainless steel coat hook.

F. Door Pull: Stainless steel “U” shaped door pull.

G.Panel Brackets:  Full length “U” shaped brackets of 0.050 inch thick stainless steel.

H. Leveling Device: 3/16 inch thick hot rolled steel bar; chromate-treated and zinc-plated.

2.5 FABRICATION 

A. Doors and Panels:

1. Door Thickness:  3/4 inch.

2. Panel Thickness: 1/2 inch.

3. Door Width:  24 inch.

4. Door Width for Accessible Use: 36 inch.

5. Panel Height:  58 inch.

6. Panel Height from Floor: 12 inch.

7. Provide for gap-free partition / door interlocking.

B. Pilasters:  3/4 inch thick, constructed same as doors, of sizes required to suit cubicle width and spacing.

C. Furnish units with cutouts and drilled holes to receive partition mounted hardware, accessories, and grab
bars as indicated.

2.6 FINISHES 

A. Solid Color Reinforced Composite: Color to be selected by Architect from standard colors. Edges to match
color of panel.

B. Stainless Steel Surfaces:  No. 4 finish.

C. Aluminum:  Clear anodized.
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3.  PART  3   EXECUTION

3.1 EXAMINATION 

A. Verify that openings are ready to receive work.  

B. Verify field measurements are as shown on shop drawings. 

C. Verify correct location of built-in framing, anchorage, bracing, blocking, electrical, and plumbing fixtures.  

D. Beginning of installation means installer accepts existing conditions.

3.2 ERECTION 

A. Erect in accordance with manufacturer's instructions.  

B. Install partition components secure, plumb and level.  

C. Attach panel brackets securely to walls and floors using appropriate anchor devices. 

D. Anchor urinal screen panels to walls with continuous brackets and to vertical pilasters anchored to floor and
ceiling.

E. Attach panels and pilasters to brackets with through bolts and nuts.  Locate headrail joints at pilaster center
line.

F. Set all floor anchors and pilaster shoes firmly in mastic.

G. Provide additional headrail cross bracing at end compartments and accessible stalls to form rigid assembly.

H. Provide 1/2 inch space between wall surface and panels or pilasters.

I. Provide for adjustment of floor variations with screw jack through steel saddles integral with pilaster. 
Conceal floor fastenings with pilaster shoes.

J. Equip each toilet stall door with hinge, door latch and pull.

K. Factory install threaded brass inserts for hinge attachments.

L. Equip each accessible toilet stall door with two pulls, one each side of door. Mount at 3'-4” from floor line
to center of pull.

M. Thru bolt door strike keeper on each pilaster in alignment with door latch.

N. Equip each accessible toilet stall door with coat hook and bumper. Mount at 4'-0” from floor line to top of
hook. Center coat hook and bumper on interior face of door.

O. Equip each standard toilet stall door with one coat hook and bumper. Mount on interior of door at 6 inches
from top of the door to top of hook and 6 inches to hook centerline from strike side of door.

3.3 ERECTION TOLERANCES

A. Maximum Variation from Plumb or Level:  1/8 inch.  

B. Maximum Misplacement from Intended Position:  1/8 inch.  

3.4 ADJUSTING 

A. Adjust work under provisions of Section 01 77 00. 

B. Adjust and align door hardware to uniform clearance at vertical edges of doors.  Clearance space not to
exceed 3/16 inch.

C. Adjust door hinges so that free movement is attained and will locate in-swinging doors in partial open
position when unlatched and will return out-swinging doors to closed position.
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3.5 CLEANING 

A. Clean work under provisions of Section 01 77 00. 

B. Remove protective coverings.  

C. Clean surfaces and hardware.

3.6 PROTECTION OF FINISHED WORK

A. Protect finished installation under provisions of Section 01 61 00.

B. Field touch-up of finished surfaces will not be permitted.

C. Replace damaged or scratched materials with new materials.

END OF SECTION
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SECTION 10 28 13

TOILET ACCESSORIES

1.  PART 1   GENERAL

1.1 SECTION INCLUDES

A. Toilet accessories.

B. Framed mirror units.

C. Concealed anchor devices and backing plate reinforcements furnished to other Sections.

D. Attachment hardware.

1.2 REFERENCES

A. 2010 Americans with Disabilities Act (ADA) Standards for Accessible Design.

B. CBC - California Building Code, (CCR) California Code of Regulations, Title 24, Part 2, California State
Accessibility Standards.

C. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and Forged
Steel Shapes, Plates, Bars and Strips.

D. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip.

E. ASTM A366 - Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.

F. ASTM A386 - Zinc Coating (Hot-Dip) on Assembled Steel Products.

G. ASTM B456 - Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and Nickel Plus Chromium.

H. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General Service.

1.3 SUBMITTALS

A. Submit product data under provisions of Section 01 33 00.

B. Provide product data on accessories describing size, finish, details of function, attachment methods.

C. Submit manufacturer's installation instructions under provisions of Section 01 33 00.

1.4 KEYING

A. Supply two keys for each accessory to Owner.

B. Master key all accessories.

1.5 REGULATORY REQUIREMENTS

A. Conform to CBC, California Building Code, (CCR) Title 24, Part 2, the 2010 Americans with Disabilities Act
(ADA) Standards for Accessible Design and for accessibility requirements.

B. Structural strength of grab bars, shower seats, fasteners and mounting devices shall conform to
requirements of the CBC, California Building Code, (CCR) Title 24, Part 2, Section 11B-609, 11B-610 and
shall withstand the application of a 250 lb. point load.

C. Elements of Sanitary facilities shall be mounted at locations in compliance with CBC Sections 11B-602
through 11B-612.
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D. Grab bars in toilet facilities and bathing facilities shall comply with CBC Section 11B-609. Grab bars and
any wall or other surfaces adjacent to grab bars shall be free of sharp or abrasive elements and shall have
rounded edges. The space around the grab bars shall be as follows:

1. 1-1/2" between the grab bar and the wall.

2. 1-1/2" minimum between the grab bar and projecting objects below and at the ends.

3. 12" minimum between the grab bar and projecting objects above.

1.6 COORDINATION

A. Coordinate the work of this Section under provisions of Section 01 31 00.

B. Coordinate the work of this Section with the placement of internal wall reinforcement and reinforcement of
toilet partitions to receive anchor attachments.

2.  PART 2   PRODUCTS

2.1 MANUFACTURERS

A. Bobrick Washroom Equipment, Inc., www.bobrick.com.

B. American Specialties, Inc. (ASI), www.americanspecialties.com.

C. Bradley Corporation, www.bradleycorp.com.

D. Substitutions: Under provisions of Section 01 25 13.

2.2 MATERIALS

A. Sheet Steel: ASTM A366.

B. Stainless Steel Sheet: ASTM A167, Type 304.

C. Tubing: ASTM A269, stainless steel, Type 304.

2.3 ACCESSORIES

A. Adhesive: Two component epoxy type waterproof.

B. Fasteners, Screws, and Bolts: Hot dip galvanized, tamperproof.

C. Expansion Shields: Fiber, lead, or rubber as recommended by accessory manufacturer for component and
substrate.

D. Existing Grab Bar Wall Anchor: Wingit Model GBW40, www.wingits.com. Fastener capable of withstanding
an applied load of 250 lbs.

2.4 FABRICATION

A. Weld and grind smooth joints of fabricated components.

B. Form exposed surfaces from single sheet of stock, free of joints.

C. Form surfaces flat without distortion. Maintain flat surfaces without scratches or dents.

D. Back paint components where contact is made with building finishes to prevent electrolysis.

E. Shop assemble components and package complete with anchors and fittings.

F. Provide steel anchor plates, adapters, and anchor components for installation.

G. Hot dip galvanize exposed and painted ferrous metal and fastening devices.

H. Toilet tissue dispensers located in accessible toilet rooms or stalls shall not have their flow restricted and
shall be capable of continuous flow.
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2.5 FACTORY FINISHING

A. Galvanizing: ASTM A123 to 1.25 oz/sq yd.

B. Shop Primed Ferrous Metals: Pretreat and clean, spray apply one coat primer and bake.

C. Enamel: Pretreat to clean condition, apply one coat primer and minimum two coats electrostatic baked
enamel.

D. Chrome/Nickel Plating: ASTM B456, Type SC 2, match existing finish.

E. Stainless Steel: No. 4 satin luster finish.

F. Mirror Glass: FS DD-G-451 Type I, Class 1, Quality of 2, 1/4 inch thick with silver coating, copper protective
coating and non metallic paint coating complying with FS DD-M-411.

G. Stainless Steel Mirror: Type 430, 20 gage, bright annealed stainless steel.

3.  PART 3   EXECUTION

3.1 EXAMINATION

A. Verify that site conditions are ready to receive work and dimensions are as instructed by the manufacturer.

B. Beginning of installation means acceptance of existing conditions.

3.2 PREPARATION

A. Deliver inserts and rough-in frames to site at appropriate time for building-in.

B. Provide templates and rough-in measurements as required.

C. Verify exact location of accessories for installation.

3.3 INSTALLATION

A. Install fixtures, accessories and items in accordance with manufacturers' instructions.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Accessories required to be accessible shall be mounted at heights according to CBC Section 11B-603.5
and as indicated on the drawings.

D. Toilet paper dispensers and feminine napkin dispensers located on the grab bar side of an accessible toilet
room or stall shall not project more than 3 inches from the finished surface of the wall nor be located closer
than 1-1/2 inches clear of the tangent point of the grab bar.

3.4 SCHEDULE

A. Model numbers refer to Bobrick items.

1. Toilet Paper Dispenser: Coreless 09602-04

2. Toilet Seat Cover Dispenser: Kimberly Clark KCC09606

3. Grab Bars: Bobrick BOB B-5806

4. Glass Mirror: Bobrick B-1659

5. Sanitary Napkin Disposal: Sanisac Napkin Disposal #2503300

END OF SECTION
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SECTION 11 68 13 

PLAYGROUND EQUIPMENT 

1.  PART 1   GENERAL 

1.1 SUMMARY 

A. All playground equipment indicated on the drawings and/or herein specified, including all footings, 
anchorages and accessories required to provide complete, safe and usable play equipment to the 
satisfaction of the Architect. 

B. Game and playing lines. 

1.2 RELATED WORK 

A. Section 32 1723.13 – Playground Painted Pavement Markings 

1.3 REFERENCES AND STANDARDS 

A. Standard Consumer Safety Performance Specification for Playground Equipment for Public Use, 
American Society for Testing and Materials, ASTM F1487 & California Assembly Bill 1144. 

B. Handbook for Public Playground Safety, U.S. Consumer Products Safety Commission (USCPSC). 

C. Manufacturer's printed specifications, instructions and shop details for installation of the indicated 
and /or specified play equipment. 

D. All equipment must conform to the Consumer Product Safety Improvement Act of 2016. 

E. California Building Code, Chapter 11B, Accessibility Requirements. 

1.4 QUALITY ASSURANCE 

A. Playground equipment work shall comply with these specifications and all applicable sections of the 
above-named References and Standards. 

1.5 SUBMITTALS 

A. Submit manufacturer's product data, specifications, and installation instructions and shop details for 
factory fabricated items. 

B. Submit shop drawings.  Include plans, elevations, and details of sections and connections.  Show 
anchorage and accessory items. 

C. Submit samples of selected colors and finishes. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle play equipment items to prevent damage and deterioration. 

B. Stack assembled items off the ground. 

1.7 PROJECT CONDITIONS 

A. Coordinate play equipment work with trades furnishing adjacent work related to play equipment 
installation. 

B. Provide sleeves, anchors, inserts, clips, and other items furnished under this Section, and built in 
with work of other trades. 

C. No work shall be installed until shop drawings for the work have been reviewed and approved in 
writing by the Architect, and final grading and surfacing is completed. 
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2.  PART 2 PRODUCTS 

2.1 MATERIALS 

A. Play Structures and Swings: 

1. Refer to the drawings for Manufacturers and play equipment model numbers. 

2. The use of a manufacturer's name and model number is for purposes of establishing type 
and quality; other manufacturer's equipment may be submitted for approval by the Architect. 
Said substitutions must be equal in design, materials, strength, safety and function to 
equipment specified. 

3. Metal Posts: 4 ½” O.D. Schedule 40 pipe, wall thickness 0.237"; steel tubing of a lesser wall 
thickness will not be accepted. 

B. Basketball: 

1. Refer to the drawings for Manufacturer and model numbers. 

C. Tetherball: 

1. Refer to the drawings for Manufacturer and model numbers. 

D. Concrete: ASTM C94 ready mixed concrete, minimum 28-day compressive strength of 2,500 psi, 
air-entrained 2% to 4%. 

3.  PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the substrate under which playground equipment and surfaces are to be installed. Notify 
the Architect, in writing, of conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide footings, sleeves and anchorages. Furnish templates, setting drawings, and instructions for 
installation of sleeves and anchorages built into other work. 

B. Locate and layout all play field markings and equipment items. Obtain the Architect's written approval 
of the layout prior to installation. 

3.3 INSTALLATION 

A. Assemble and install play equipment in accordance with approved shop drawings and manufacturer's 
printed instructions. 

B. Perform fitting required for installation.  Set the work accurately in location, alignment, and elevation 
free of rack, measured from established lines and levels. Assembled play equipment shall be firm, 
rigid, free of rattle, and provide maximum protection against tampering and vandalism. 

C. Set equipment at proper relationship to finished play surfacing in accordance with approved shop 
drawings; provide any hardware necessary to solidly attach equipment to footings, while allowing for 
the thickness of play surfacing. 

3.4 CLEANING 

A. Perform cleaning during installation of the work and upon completion of the work.  Remove from site 
all excess materials, debris, and equipment.  Repair any damage to adjacent work resulting from 
playground equipment work. 

B. Upon completion of installation, clean factory-finished items in accordance with manufacturer's 
cleaning instructions.  Exercise care to avoid damage to the finish coating. 

 
END OF SECTION 
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SECTION 31 23 00 

EXCAVATION AND FILL 

1. PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Excavation and/or embankment from existing ground to subgrade, including soil sterilant, for roadways, 
driveways, parking areas, walks, paths, or trails and any other site improvements called for on the Plans. 

1.2 SECTION EXCLUDES 

A. Earthwork related to underground utility installation, see Section 31 23 33 – Trenching and Backfilling. 

1.3 RELATED SECTIONS 

A. Section 02 40 00 – Demolition. 

B. Section 31 11 00 – Clearing and Grubbing. 

C. Section 31 23 33 – Trenching and Backfilling. 

1.4 RELATED DOCUMENTS 

A. ASTM: 

1. D 1557, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort. 

2. D 1586, Method for Penetration Tests and Split-Barrel Sampling of Soils. 

3. D 2487, Classification of Soils for Engineering Purposes. 

4. D 3740, Practice for Evaluation of Agencies Engaged in Testing and/or Inspection of Soil and Rock as 
Used in Engineering Design and Construction. 

5. D 4318. Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils. 

6. E 329, Specification for Minimum Requirements for Agencies Engaged in the Testing and/or Inspection 
of Materials Used in Construction. 

7. E 548, Guide for General Criteria Used for Evaluating Laboratory Competence. 

B. California Code of Regulation Title 24, Part 2, California Building Code: 

1. Chapter 11B – Accessibility to Public Buildings. 

2. Chapter 33 – Site Work, Demolition and Construction. 

C. Caltrans Standard Specifications: 

1. Section 17, Watering. 

2. Section 19, Earthwork. 

D. CAL/OSHA, Title 8. 

1.5 DEFINITIONS 

A. Borrow: Approved soil material imported from off-site for use as Structural Fill or Backfill. 

B. Excavation: Removal of material encountered above subgrade elevations. 

1. Authorized Over-Excavation: Excavation below subgrade elevations or beyond indicated horizontal 
dimensions as shown on plans. 

2. Unauthorized Over-Excavation: Excavation below subgrade elevations or beyond indicated horizontal 
dimensions. Unauthorized excavation shall be without additional compensation. 
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C. Structural Backfill: Soil materials used to fill excavations resulting from removal of existing below grade 
facilities, including trees. See Section 31 23 33 – Trenching and Backfilling. 

D. Structural Fill: Soil materials used to raise existing grades. 

E. Rock: Rock material in beds, ledges, unstratified masses, and conglomerate deposits and boulders of rock 
material ¾-cubic yards or more in volume that, according to ASTM D 1586, exceeds a standard penetration 
resistance of 100 blows/2-inches. 

F. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man made stationary features constructed above or below grade. 

G. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or backfill 
immediately below subbase, base or topsoil materials. 

H. Unsuitable Material: Any soil material that is not suitable for a specific use on the Project. 

I. Utilities: onsite underground pipes, conduits, ducts and cables. 

1.6 SUBMITTALS 

A. Follow submittal procedures outlined in Section 01 33 00 – Submittal Procedures. 

B. Submit material certificates signed by the material producer and the Contractor, certifying that that each 
material item complies with, or exceeds the specified requirements. 

1.7 QUALITY ASSURANCE 

A. Conform all work to the appropriate portion(s) of the California Code of Regulations, Title 24 and Caltrans 
Standard Specifications, Sections 17 and 19. 

B. Percentage of compaction specified shall be the minimum acceptable. The percentage represents the ratio 
of the dry density of the compacted material to the maximum dry density of the material as determined by the 
procedure set forth in ASTM D 1557. 

C. Upon completion of the construction work, certify that all compacted fills and foundations are in place at the 
correct locations, and have been constructed in accordance with sound construction practice. In addition, 
certify that the materials used are of the types, quality and quantity required by these Technical 
Specifications. The Contractor shall be responsible for the stability of all fills and backfills constructed by his 
forces. 

D. Finish soil grade tolerance at completion of grading: 

1. Building and paved areas: +0.05 

2. Other areas:  ±0.10 feet. 

E.     The project geotechnical engineer shall be notified of the construction schedule at least one week prior to 
the beginning of major site construction, and notified at least 48 hours (working days) before being required 
to perform field observation and testing. 

1.8 PROJECT CONDITIONS 

A. Promptly notify the Owner of surface or subsurface conditions differing from those disclosed in the 
construction documents. First notify the Owner verbally to permit verification and extent of condition and then 
in writing. No claim for conditions differing from those anticipated in the Contract Documents will be allowed 
unless the Contractor has notified the Owner in writing of differing conditions prior to the Contractor starting 
work on affected items. 

B. Protect open excavations, trenches, and the like with fences, covers and railings to maintain safe pedestrian 
and vehicular traffic passage. 

C. Prevent erosion of freshly graded areas during construction and until such time as permanent drainage and 
erosion control measures have been installed. 
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D. Temporarily stockpile fill material in an orderly and safe manner and in a location approved by the Owner. 

E. Provide dust and noise control in conformance with Division 1 General Requirements for Cleaning and 
Waste Management. 

F. Environmental Requirements: When unfavorable weather conditions necessitate interrupting earthwork 
operation, areas shall be prepared by compaction of surface and grading to avoid collection of water. Provide 
adequate temporary drainage to prevent erosion. After interruption, compaction specified in last layer shall 
be re-established before resuming work. 

2. PART 2  PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from on-
site excavations. 

B. On-Site Structural Fill and Structural Backfill: Soil or soil-rock mixture from on site excavations, free from 
organic matter or other deleterious substances. On-site structural fill and backfill shall not contain rocks or 
rock fragments over 4 inches in greatest dimension and not more than 15 percent shall be over 2-1/2 inches 
in greatest dimension and with an organic content less than 3.0 percent by weight. 

C. Imported Structural Fill and Structural Backfill: Conform to the requirements of on-site structural fill. Material 
shall also be a non-expansive and predominantly granular soil or soil-rock mixture with plasticity index of 15 
or less in accordance with ASTM D 4318 and an R-Value of 25 or greater. 

3. PART 3  EXECUTION 

3.1 GENERAL 

A. Conform to Section 19, Earthwork, Caltrans Standard Specifications as modified by the Contract Documents. 

B. Placement and compaction of material by flooding, ponding, or jetting will not be permitted. 

C. The use of explosives will not be permitted. 

3.2 CONTROL OF WATER AND DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, 
and from flooding the site and surrounding area. Provide dewatering equipment necessary to drain and keep 
excavations and site free from water. 

B. Dewater during backfilling operation so that groundwater is maintained a least one foot below level of 
compaction effort. 

C. Obtain the Owner’s approval for proposed control of water and dewatering methods. 

D. Protect subgrades from softening, undermining, washout and damage by rain or water accumulation. 

E. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in excavations. 

F. Maintain dewatering system in place until dewatering is no longer required. 

3.3 WET WEATHER CONDITIONS 

A. Do not prepare subgrade, place or compact soil materials if above optimum moisture content. 

3.4 BRACING AND SHORING 

A. Conform to California and Federal OSHA requirements.  

B. Place and maintain such bracing and shoring as may be required to support the sides of the excavations for 
the proper protection of workmen; to facilitate the work; to prevent damage to the facility being constructed; 
and to prevent damage to adjacent structures or facilities. Remove all bracing and shoring upon completion 
of the work. 
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C. Be solely responsible for all bracing and shoring and, if requested by the Owner, submit details and 
calculations to the Owner. The Owner may forward the submittal to the Consulting Engineer and/or the 
California Division of Industrial Safety for their review. The Contractor's submittal shall include the basic 
design, assumed soils conditions and estimation of forces to be resisted, together with plans and 
specifications of the materials and methods to be used, and shall be prepared by a civil engineer or structural 
engineer registered in California. No excavations related to the proposed facility shall precede a response to 
the submittal by the Owner. 

D. Be solely responsible for installing and extracting the sheathing in a manner which will not disturb the 
position or operation of the facility being constructed or adjacent utilities and facilities. 

3.5 EXCAVATION 

A. Excavate earth and rock to lines and grades shown on drawings and to the neat dimensions indicated on the 
Plans, required herein or as required to satisfactorily compact backfill. 

B. Remove and dispose of large rocks, pieces of concrete and other obstructions encountered during 
excavation. 

C. Where forming is required, excavate only as much material as necessary to permit placing and removing 
forms. 

D. Provide supports, shoring and sheet piles required to support the sides of excavations or for protection of 
adjacent existing improvements. 

3.6 REMOVAL OF EXISTING FILLS AND UNSUITABLE MATERIAL 

A. Over-excavate areas of existing fills and other unsuitable material encountered during mass grading. 

B. Compensation for increased removal widths and depths that are not required will not be considered, except 
when such increase is necessary for protection of life and property as determined by and approved by the 
Owner. 

3.7 GRADING 

A. Uniformly grade the Project to the elevations shown on plans. 

B. Finish ditches, gutters and swales to the sections, lines and grades indicated and to permit proper surface 
drainage. 

C. Round tops and bottoms of slopes as indicated or to blend with existing contours. 

3.8 SUBGRADE PREPARATION 

A. Install underground utilities and service connections prior to final preparation of subgrade and placement of 
base materials for final surface facilities. Extend services so that final surface facilities are not disturbed 
when service connections are made. 

B. Prepare subgrades under paved areas, curbs, gutters, walks, structures, other surface facilities and areas to 
receive structural fill. 

C. Prepare subgrades for paved areas, curbs and gutters by plowing or scarifying surface at least 6 inches 
below final subgrade elevations and 5-feet beyond edge of pavement. Uniformly moisture condition to obtain 
optimum moisture contents. Break clods and condition surface by harrowing or dry rolling. Remove boulders, 
hard ribs and solid rock. Prepare earth uniform for full depth and width of subgrade. 

D. Protect utilities from damage during compaction of subgrades and until placement of final pavements or 
other surface facilities. 

3.9 PLACEMENT OF STRUCTURAL FILL 

A. Place structural fill on prepared subgrade. 

B. Spread structural fill material in uniform lifts not more than 8-inches in un-compacted thickness and compact. 
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C. Place structural fill material to suitable elevations above grade to provide for anticipated settlement and 
shrinkage. 

D. Overbuild fill slopes to obtain required compaction. Remove excess material to lines and grades indicated. 

E. Do not drop fill on structures. Do not backfill around, against or upon concrete or masonry structures until 
structure has attained sufficient strength to withstand loads imposed and the horizontal structural system had 
been installed. 

F. Backfill in uniform lifts not exceeding 8 inches in uncompacted thickness. Each lift should be brought to a 
uniform moisture content of at lease 1 percent above optimum prior to compacting by either spraying the soil 
with water of it is too dry or aerating the material if it is too wet. 

3.10 KEYWAYS AND BENCHES 

A. Provide keyways as indicated for fill slopes steeper than 6 horizontal to 1 vertical. Extend keyway -feet 
minimum into competent, undisturbed soil or 3-feet minimum into competent, undisturbed rock. 

B. Place subsurface drains in bottom of keyway. 

C. Bench subgrade as indicated above toe of fill. 

D. Place subsurface drains at benches every 20 vertical feet. 

3.11 LOT FINISH GRADING 

A. Blade finish lots to lines and grades indicated. 

3.12 COMPACTION AND TESTING 

A. Do not compact by ponding, flooding or jetting. 

B. Compact soils at optimum water content. Aerate material if it is too wet. Add water to material if it is too dry. 
Thoroughly mix lifts before compaction to ensure uniform moisture distribution. 

C. Perform compaction using rollers, pneumatic or vibratory compactors. 

D. Compaction requirements: 

1. Compact structural fills less than 5-feet thick to 90 percent compaction. 

2. Compact structural fill 5-feet thick or greater to 95 percent compaction. 

3. Compact the upper 6 inches of subgrade soils beneath pavements, curbs and gutters to 95 percent 
compaction. Extend compaction 5-feet beyond pavement. 

4. Compact the upper 6-inches of subgrade soils to the following percentage of compaction: 95 percent 
under walks and pavements; 93 percent for foundations; and 90 percent for areas to receive structural 
fill.” 

3.13 DISPOSAL 

A. Lawfully dispose of all unsuitable and excess or surplus material off-site at no cost to the Owner. 

END OF SECTION 
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SECTION 31 23 33 

TRENCHING AND BACKFILLING 

1. PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Excavation, bedding, and backfill for underground storm drain, sanitary sewer, and water piping and 
associated structures. 

1.2 SECTION EXCLUDES 

A. Drainage fill material and placement around subdrains. 

B. Trenching and backfill for other utilities such as underground HVAC piping, electrical conduit, telephone 
conduit, gas piping, cable TV conduit, etc. 

1.3 RELATED SECTIONS 

A. Section 31 23 00 – Excavation and Fill. 

B. Section 33 10 00 – Water Utilities. 

C. Section 33 30 00 – Sanitary Sewerage Utilities. 

D. Section 33 40 00 – Storm Drainage Utilities. 

1.4 RELATED DOCUMENTS 

A. ASTM: 

1. C 33, Specification for Concrete Aggregates. 

2. C 150, Specification for Portland Cement. 

3. C 260, Specification for Air-Entraining Admixtures for Concrete. 

4. C 618, Specification for Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture 
in Portland Cement Concrete. 

5. D 1557, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort. 

6. D 2321, Practice for Underground Installation of Flexible Thermoplastic Sewer Pipe. 

7. D 2487, Classification of Soils for Engineering Purposes. 

8. D 3740, Practice for Evaluation of Agencies Engaged in Testing and/or Inspection of Soil and Rock as 
Used in Engineering Design and Construction. 

9. E 329, Specification for Minimum Requirements for Agencies Engaged in the Testing and/or Inspection 
of Materials Used in Construction. 

10. E 548, Guide for General Criteria Used for Evaluating Laboratory Competence. 

B. California Code of Regulation Title 24, Part 2, California Building Code: 

1. Chapter 11B – Accessibility to Public Buildings. 

2. Chapter 33 – Site Work, Demolition and Construction. 

C. Caltrans Standard Specifications: 

1. Section 19, Earthwork. 

2. Section 26, Aggregate Bases. 

3. Section 68, Subsurface Drains. 

4. Section 88, Engineering Fabrics. 

D. CAL/OSHA, Title 8. 
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1.5 DEFINITIONS 

A. AC: Asphalt Concrete. 

B. ASTM: American Society for Testing and Materials. 

C. Bedding: Material from bottom of trench to bottom of pipe. 

D. CDF: Controlled Density Fill. 

E. DIP: Ductile Iron Pipe. 

F. Initial Backfill: Material from bottom of pipe to 12-inches above top of pipe. 

G. PCC: Portland Cement Concrete. 

H. RCP: Reinforced Concrete Pipe. 

I. Springline of Pipe: Imaginary line on surface of pipe at a vertical distance of ½ the outside diameter 
measured from the top or bottom of the pipe. 

J. Subsequent Backfill: Material from 12-inches above top of pipe to subgrade of surface material or subgrade 
of surface facility or to finish grade. 

K. Trench Excavation: Removal of material encountered above subgrade elevations and within horizontal 
trench dimensions. 

1. Authorized Trench Over-Excavation: Excavation below trench subgrade elevations or beyond indicated 
horizontal trench dimensions as shown on plans. 

2. Unauthorized Trench Over-Excavation: Excavation below trench subgrade elevations or beyond 
indicated horizontal trench dimensions. Unauthorized excavation shall be without additional 
compensation. 

L. Utility Structures: 

1. Storm drainage manholes, catch basins, drop inlets, curb inlets, vaults, etc. 

2. Sanitary sewer manholes, vaults, etc. 

3. Water vaults, etc. 

1.6 SUBMITTALS 

A. Follow submittal procedures outlined in Section 01 33 00 – Submittal Procedures. 

B. Product Data: 

1. Grading and quality characteristics showing compliance with requirements for the Work. 

2. Certify that material meets requirements of the Project. 

C. Samples: 

1. If required, provide 40-pound samples of all imported trench bedding and backfill material sealed in 
airtight containers, tagged with source locations and suppliers of each proposed material. 

2. Provide materials from same source throughout work. Change of source requires approval of the 
Owner. 
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1.7 QUALITY ASSURANCE 

A. Conform all work to the appropriate portion(s) of the Caltrans Standard Specifications, Section 19. 

B. Percentage of compaction specified shall be the minimum acceptable. The percentage represents the ratio 
of the dry density of the compacted material to the maximum dry density of the material as determined by the 
procedure set forth in ASTM D 1557. 

C. Conform work to the requirements of the California Building Code. 

1.8 PROJECT CONDITIONS 

A. Promptly notify the Owner of surface or subsurface conditions differing from those disclosed in the 
construction documents. First notify the Owner verbally to permit verification and extent of condition and then 
in writing. No claim for conditions differing from those anticipated in the Contract Documents will be allowed 
unless Contractor has notified the Owner in writing of differing conditions prior to contractor starting work on 
affected items. 

B. Protect open, trenches, and utility structure excavations with fences, covers and railings to maintain safe 
pedestrian and vehicular traffic passage. 

C. Stockpile on-site and imported backfill material temporarily in an orderly and safe manner. 

D. Provide dust and noise control in conformance with Section 02000, Supplemental General Requirements for 
Civil Improvements. Also see Division 1 General Requirements for Cleaning and Waste Management. 

2. PART 2 PRODUCTS 

2.1 PIPE BEDDING AND INITIAL BACKFILL 

A. ASTM D 2321, Class IA, IB or II. 

1. Clean and free of clay, silt or organic matter. 

B. Permeable Material: Conform to Section 68-1.025 of Caltrans Standard Specifications, Class 2 permeable. 

C. Class 2 Aggregate Base: Conform to Section 26 of Caltrans Standard Specifications, ¾-inch maximum. 
Material shall also be non-expansive and predominantly granular soil or soil-rock mixture “(percent of 
passing #200:  50 maximum, 5 minimum)” with plasticity index of 15 or less. 

D. Sand: Conform to Section 19-3.025B of Caltrans Standard Specifications. 

2.2 WARNING TAPE 

A. See Section 33 10 00 – Water Utilities. 

2.3 SUBSEQUENT BACKFILL 

A. Conform to on-site or imported structural backfill in Section 31 23 00 – Excavation and Fill. 

2.4 CONTROLLED DENSITY FILL (CDF) (IN TRENCHES) 

A. Provide non-structural CDF, from bottom of trench to finish subgrade of subbase or base material, that can 
be excavated by hand and produce unconfined compressive 28-day strengths from 50-psi to a maximum of 
150-psi. Provide aggregate no larger than 3/8-inch top size. The 3/8-inch aggregate shall not comprise more 
than 30% of the total aggregate content. 

B. Cement: Conform to the standards as set forth in ASTM C-150, Type II Cement. 

C. Fly Ash: Conform to the standards as set forth in ASTM C-618, for Class F pozzolan. Do not inhibit the 
entrainment of air with the fly ash. 

D. Air Entraining Agent: Conform to the standards as set forth in ASTM C-260. 

E. Aggregates need not meet the standards as set forth in ASTM C-33. Any aggregate, producing 
performances characteristics described herein will be accepted for consideration. The amount of material 
passing a #200 sieve shall not exceed 12% and no plastic fines shall be present. 
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F. Provide CDF that is a mixture of cement, Class F pozzolan, aggregate, air entraining agent and water. CDF 
shall be batched by a ready mixed concrete plant and delivered to the job site by means of transit mixing 
trucks. 

G. The Contractor shall determine the actual mix proportions of the controlled density fill to meet job site 
conditions, minimum and maximum strengths, and unit weight. Entrained air content shall be a minimum of 
4.0%. The actual entrained air content shall be established for each job with the materials and aggregates to 
be used to meet the placing and unit weight requirements. Entrained air content may be as high as 20% for 
fluidity requirements. 

2.5 CONCRETE STRUCTURE BEDDING AND BACKFILL 

A. Precast Structures: Same materials to the same heights as specified for pipe bedding and backfill. 

B. Poured-in-Place Structures: 

1. Bedding: In general, bedding is not required, pour bases against undisturbed native earth in cut areas 
and against engineered fill compacted to 90% relative compaction in embankment areas. 

2. Side Backfill: On-site or imported structural fill meeting the requirements given in Section 31 23 00 – 
Excavation and Fill. 

2.6 FILTER FABRIC 

A. Filter Fabric: 

1. Filter Fabric: Section 88-1.03 of Caltrans Standard Specifications. 

2. Mirafi 140N (Mirafi Inc., Charlotte, NC) (Tel. 800-438-1855) or equal. 

3. PART 3 EXECUTION 

3.1 TRENCHING AND EXCAVATION 

A. Existing PCC or AC Areas: Cut PCC or AC to full depth at a minimum distance of 12-inches beyond the edge 
of the trench. 

B. Excavate by hand or machine. For gravity systems begin excavation at the outlet end and proceed upstream. 
Excavate sides of the trench parallel and equal distant from the centerline of the pipe. Hand trim excavation. 
Remove loose matter. 

C. Excavation Depth for Bedding: Minimum of 4-inches below bottom, except that bedding is not required for 
nominal pipe diameters of 2-inches or less. 

D. Excavation Width at Springline of Pipe: 

1. Up to a nominal pipe diameter of 24-inches: Minimum of twice the outside pipe diameter. 

2. Nominal pipe diameter of 30-inches through 36-inches: Minimum of the outside pipe diameter plus 2-
feet. 

3. Nominal pipe diameter of 42-inches through 60-inches: Minimum of the outside pipe diameter plus 3-
feet. 

E. Over-Excavations: Backfill trenches that have been excavated below bedding design subgrade, with 
approved bedding material. 

F. Comply with the Owner’s limitations on the amount of trench that is opened or partially opened at any one 
time. Do not leave trenches open overnight without the approval of the Owner. 

G. Where forming is required, excavate only as much material as necessary to permit placing and removal of 
forms. 

H. Grade bottom of trench to provide uniform thickness of bedding material and to provide uniform bearing and 
support for pipe along entire length. Remove stones to avoid point bearing. 
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3.2 CONTROL OF WATER AND DEWATERING 

A. Be solely responsible for dewatering trenches and excavations and subsequent control of ground and 
surface water. Provide and maintain such pumps or other equipment as may be necessary to control ground 
water. 

B. Dewater during backfilling operation so that groundwater is maintained a least one foot below level of 
compaction effort. 

C. Reroute surface water runoff away from open trenches and excavations. Do not allow water to accumulate in 
trenches and excavations. 

D. Maintain dewatering system in place until dewatering is no longer required. 

3.3 BRACING AND SHORING 

A. Conform to California and Federal OSHA requirements.  

B. Place and maintain such bracing and shoring as may be required to support the sides of the excavations for 
the proper protection of workmen; to facilitate the work; to prevent damage to the pipes and appurtenances 
being constructed; and to prevent damage to adjacent structures or facilities. Remove all bracing and shoring 
upon completion of the work. 

C. Be solely responsible for all bracing and shoring and, if requested by the Owner, submit details and 
calculations to the Owner. The Owner may forward the submittal to the Consulting Engineer and/or the 
California Division of Industrial Safety for their review. The Contractor's submittal shall include the basic 
design, assumed soils conditions and estimation of forces to be resisted, together with plans and 
specifications of the materials and methods to be used, and shall be prepared by a civil engineer or structural 
engineer registered in California. No excavations in trench section or around structures shall precede a 
response to the submittal by the Owner. 

D. Be solely responsible for installing and extracting the sheathing in a manner which will not disturb the line, 
grade, or backfill compaction or operation of the utility being installed or adjacent utilities and facilities. 

3.4 PIPE BEDDING 

A. Accurately shape bedding material to the line and grade called for on the Plans. Carefully place and compact 
bedding material to the elevation of the bottom of the pipe in layers not exceeding 8-inches in loose 
thickness. Compact bedding material at optimum water content to 95% relative compaction unless specified 
otherwise on the. Compact by pneumatic tampers or other mechanical means. Jetting or ponding of bedding 
material will not be permitted. 

3.5 WARNING TAPE 

A. Install in accordance with Section 33 10 00 – Water Utilities. 

3.6 BACKFILLING 

A. Bring initial backfill up simultaneously on both sides of the pipe, so as to prevent any displacement of the 
pipe from its true alignment. Carefully place and compact initial backfill material to an elevation of 12-inches 
above the top of the pipe in layers not exceeding 8-inches in loose thickness. Compact bedding material at 
optimum water content to 90% relative compaction unless specified otherwise on the. Compact by pneumatic 
tampers or other mechanical means. Jetting or ponding of initial backfill material will not be permitted. 

B. Bring subsequent backfill to subgrade or finish grade as indicated. Carefully place and compact subsequent 
backfill material to the proper elevation in layers not exceeding 8-inches in loose thickness. Compact 
bedding material at optimum water content to 90% relative compaction, unless specified otherwise on the 
Plans. Compact by pneumatic tampers or other mechanical means. Jetting or ponding of subsequent backfill 
material will not be permitted. 

C. Do not use compaction equipment or methods that produce horizontal or vertical earth pressures that may 
cause excessive pipe displacement or damage the pipe. 
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3.7 CLEANUP 

A. Upon completion of utility earthwork all lines, manholes catch basins, inlets, water meter boxes and other 
structures shall be thoroughly cleaned of dirt, rubbish, debris and obstructions of any kind to the satisfaction 
of the Owner. 

END OF SECTION 
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SECTION 32 05 23 

CONCRETE FOR EXTERIOR IMPROVEMENTS 

1. PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Materials for portland cement concrete. 

B. Aggregate and aggregate grading for portland cement concrete. 

C. Water for portland cement concrete. 

D. Admixtures for portland cement concrete. 

E. Proportioning for portland cement concrete. 

F. Mixing and transporting portland cement concrete. 

G. Formwork for cast in place portland cement concrete. 

H. Embedded materials for portland cement concrete. 

I. Steel reinforcement for portland cement concrete. 

J. Placing and finishing portland cement concrete. 

K. Curing portland cement concrete. 

L. Protecting portland cement concrete. 

1.2 RELATED SECTIONS 

A. Section 31 23 00, Excavation and Fill. 

B. Section 32 12 00, Flexible paving. 

1.3 RELATED DOCUMENTS 

A. ASTM Standards 

1. A 82, Cold Drawn Steel Wire for Concrete Reinforcement. 

2. A 185, Steel Welded Wire Fabric, Plain for Concrete Reinforcement. 

3. A 615, Deformed and Plain Billet Steel Bars, for Concrete Reinforcement. 

4. C 94, Specification for Ready-mixed Concrete. 

5. C 114, Method for Chemical Analysis of Hydraulic Cement. 

6. C 150. Portland Cement. 

7. C 618, Fly Ash and Raw or Calcined Natural Pozzolan for use as Natural Admixture in Portland 
Cement. 

8. C 1751, Preformed Expansion Joint Fillers for Concrete.  Paving and Structural Construction (Non-
extruded and Resilient Bituminous Types). 

B. Caltrans Standard Specifications: 

1. Section 51: Concrete Structures. 

2. Section 73: Concrete Curbs and Sidewalks. 

3. Section 90: Portland Cement Concrete. 
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C. California Building Code: 

1. Chapter 11B – Accessibility To Public Buildings. 

2. Chapter 19A – Concrete. 

3. Chapter 33 – Site Work, Demolition and Construction. 

4. Section 1133B – General Accessibility for Entrances, Exits and Paths of Travel. 

1.4 DEFINITIONS 

A. ASTM: American Society for Testing and Materials. 

1.5 SUBMITTALS 

A. Follow submittal procedures outlined in Section 01 33 00 – Submittal Procedures. 

B. Design Mixes: Have all concrete mixes designed by a testing laboratory and approved by the Consulting 
Engineer.  Conform all mixes to the applicable building code requirement, regardless of other minimum 
requirements listed herein or on the drawings.  Submit mix designs for review before use.  Show proportions 
and specific gravities of cement, fine and coarse aggregate, and water and gradation of combined 
aggregates. 

C. Reinforcing Steel Shop-Drawings 

1.6 QUALITY ASSURANCE 

A. Concrete shall be subject to quality assurance in accordance with Section 90 of the Standard Specifications. 

1. Slump tests:  Have available, at job site, equipment required to perform slump tests. Make one slump 
test for each cylinder sample, from same concrete batch.  Allowable maximum slump shall be 4 inches 
for walls and 3 inches for slabs on grade and other work.  

B. Certifications: 

1. Provide Owner’s Representative at the time of delivery with certificates of compliance signed by both 
Contractor and Supplier containing the following statements: 

2. Materials contained comply with the requirements of the Contract Documents in all respects. 

3. Proportions and mixing comply with the design mix approved by the Consulting Engineer.  Design mix 
shall have been field tested in accordance with the herein requirements of the Caltrans Standard 
Specifications and produces the required compressive strength under like conditions. 

4. Statement of type and amount of any admixtures. 

5. Provide Owner’s Representative, at time of delivery, with certified delivery ticket stating volume of 
concrete delivered and time of mixing, or time of load-out in case of transit mixers. 

C. Conform to the applicable provisions of Section 51, 73 and 90 of the Caltrans Standard Specification and 
these Technical Specifications. 

1. Conform construction of portland cement concrete surface improvements (including curbs, gutters, 
medians, valley gutters, walks) to the requirements of Section 73 of the Caltrans Standard 
Specifications unless otherwise required in these Technical Specifications or shown on the Plans. 

2. Construct "V" ditches in accordance with Section 72-4 of the Standard Specifications; except that 
finishing shall be in accordance with Standard Specification Section 73 instead of 53, or as otherwise 
required in these Technical Specifications or shown on the Plans. 

3. Conform other construction of portland cement concrete items to the requirements of Section 51 of the 
Caltrans Standard Specifications unless otherwise required in these Technical Specifications or shown 
on the Plans. 

D. Conform to the requirements of the California Building Code section 1929A.2 for testing of reinforcing bars. 
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1.7 DESIGNATION 

A. General:  Whenever the 28-day compressive strength is designated herein or on the plans is greater than 
3,600 psi, the concrete shall considered to be designated by compressive strength.  The 28-day compressive 
strength shown herein or on the plans which are 3,600 psi or less are shown for design information only and 
are not considered a requirement for acceptance of the concrete.  Whenever the concrete is designated by 
class or as minor concrete herein or on the plans, the concrete shall contain the cement per cubic meter 
shown in section 90-1.01 of the Caltrans Standard Specifications. 

B. Unless specified otherwise herein or on the Plans, Portland Cement Concrete for this Project shall be Class 
"2” as specified in Section 90-1.01 of the Caltrans Standard Specifications. 

2. PART 2 PRODUCTS 

2.1 PORTLAND CEMENT 

A. General:  Type V or type II (modified) cement conforming to the requirements of ASTM C 150, with the 
following modifications: 

1. Cement shall not contain more than 0.60% by weight of alkalies, calculated as the percentage of Na2O 

plus 0.658 times the percentage of K2O when determined by either 4 intensity flame photometry or by 

the atomic absorption method.  The instrument and procedure used shall be qualified as to precision 
and accuracy in accordance with the requirements of ASTM C 114. 

2. The autoclave expansion shall not exceed 0.50%. 

3. Mortar containing the Portland Cement to be used and the sand, when tested in accordance with Test 
Method No. Calif. 527, shall not expand in water more than 0.010% and shall have an air content less 
than .048%. 

4. Allowable tri-calcium Aluminate (C3A) by weight shall not exceed 5%.  Allowable tetracalcium alumino 

ferrite plus twice the tricalcium aluminate (C4AF+2C3A) by weight shall not exceed 25%.  The sulfate 

expansion test (ASTM C 452) may be used in lieu of the above chemical requirements, provided the 
sulfate expansion does not exceed 0.040% at 14 days (max.). 

5. Contractor may substitute pozzolan for Portland Cement in amounts up to 15% of the required mix 
unless high early strength concrete is specified.  Pozzolan shall consist of Class F Fly Ash meeting the 
requirements of ASTM C 618. 

B. Cement for Surface Improvements:  Provide a coloring equivalent to ¼ pound of lampblack per cubic yard.  
Add to the concrete at the central mixing plant. 

C. Liquiblack, as supplied by Concrete Corporation of Redwood City, California, may be used in lieu of 
lampblack.  One pint of liquiblack shall be considered equal to one pound of lampblack.  

2.2 AGGREGATE AND AGGREGATE GRADING 

A. General:  Conform to the requirements of Section 90-2.02, 2.02A and 2.02B of the Caltrans Standard 
Specifications. 

B. Aggregate Size and Gradation:  Conform to the requirements of section 90-3 of the Caltrans Standard 
Specifications for 25-mm (1-inch) maximum combined aggregate. 

2.3 WATER 

A. General:  Conform to the requirements of section 90-2.03 of the Caltrans Standard Specifications, for mixing 
and curing portland cement concrete and for washing aggregates. 
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2.4 CLASSIFICATION OF PORTLAND CEMENT CONCRETE 

A. Concrete for the following items shall be designated by the following classes per Section 90-1.01 of the 
Caltrans Standard Specifications: 

1. Vehicular Pavement:  Class 2. 

2. Curbs, Gutters, and Sidewalks:  Minor Concrete. 

3. Cast in place Concrete Pipe: The concrete shall consist of a minimum of 564 pounds of Portland 
cement per cubic yard of concrete. 

4. Thrust Blocks: The concrete shall have a minimum compressive strength of 3,000 psi. 

5. Sign and Fence Footings: The concrete shall consist of a minimum of 376 pounds of Portland cement 
per cubic yard of concrete. 

6. Water, Storm, and Sanitary Structures: The concrete shall consist of a minimum of 564 pounds of 
Portland cement per cubic yard of concrete. 

2.5 EXPANSION JOINT MATERIAL 

A. Material for expansion joints in portland cement concrete improvements shall be premolded expansion joint 
fillers conforming to the requirements of ASTM Designation D 1751.  Expansion joint material shall be 
shaped to fit the cross section of the concrete prior to being placed.  Suppliers certificates showing 
conformance with this specification shall be delivered with each shipment of materials delivered to the job 
site.  Unless noted otherwise herein or on the Plans expansion joint thickness shall be as follows: 

1. Curbs, Curb Ramps, Island Paving, Sidewalks, Driveways and Gutter Depressions:  ¼-inch. 

2. Concrete Slope Protection, Gutter Lining, Ditch Lining and Channel Lining:  ½-inch. 

3. Structures:  As indicated. 

2.6 REINFORCEMENT AND DOWELS 

A. Bar reinforcement for concrete improvements shall be deformed steel bars of the size or sizes called for on 
the plans conforming to the requirements of ASTM Designation A 615 for Grade 60 bars.  Size and shape for 
bar reinforcement shall conform to the details shown or called for on the Plans.  Substitution of wire mesh 
reinforcement for reinforcing bars will not be allowed. 

B. Slip dowels, where noted or called for on the plans or detail drawings shall be smooth billet-steel bars as 
designated and conforming to the requirements of ASTM Designation A 615 for Grade 60 bars.  Ends of bars 
inserted in new work shall be covered with a cardboard tube sealed with cork; no grease or oil shall be used. 

C. Mesh for reinforcement for concrete improvements shall be cold drawn steel wire mesh of the size and 
spacing called for on the plans conforming to the requirements of ASTM Designation A 82 for the material 
and ASTM Designation A 185 for the mesh.  Size and extent of mesh reinforcement shall conform to the 
details shown or called for on the plans. 

D. Tie wire for reinforcement shall be eighteen (18) gauge or heavier, black, annealed conforming to the 
requirements of ASTM Designation A 82. 

E. Suppliers certificates showing conformance with this specification shall be delivered with each shipment of 
materials delivered to the job site. 

2.7 COLOR AND PATTERNFOR DECORATIVE SURFACES 

A. Colors for decorative surfacing shall be CHROMIX admixtures as manufactured by the L. M. Scofield 
Company, Schedule A-312.05 or approved equal.  The specific color shall be as designated or called for on 
the Plans. 

B. Patterns for decorative surfacing shall be standard "Bomanite" patterns as copyrighted by the Bomanite 
Corporation of Palo Alto, California or equal.  The specific pattern shall be as designated or called for on the 
Plans. 
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2.8 ACCESSORY MATERIALS 

A. Conform water stops and other items required to be embedded in of Portland Cement Concrete structures to 
the applicable requirements of Section 51 of the Caltrans Standard Specifications unless otherwise 
specifically noted or called for on the Plans or detail drawings. 

B. Curing Compounds: 

1. Regular Portland Cement Concrete:  "Non-Pigmented Curing Compound - chlorinated Rubber Base-
Clear" conforming to the requirements contained in Section 90-7.01B, of the Caltrans Standard 
Specifications. 

2. Color Conditioned Decorative Portland Cement Concrete: LITHOCHROME colorwax as manufactured 
by the L. M. Scofield Company or approved equal. 

2.9 FORMS 

A. Conform to the requirements of Section 51-1.05 of the Caltrans Standard Specifications. 

2.10 PRECAST CONCRETE STRUCTURES 

A. Conform to the following Sections of Caltrans Standard Specifications: 

1. 51-1.02, Minor Structures. 

2. 70-1.02C, Flared End Sections. 

3. 70-1.02H, Precast Concrete Structures. 

3. PART 3  EXECUTION 

3.1 STRUCTURAL EXCAVATION 

A. Structural excavation may be either by hand, or by machine and shall be neat to the line and dimension 
shown or called for on the plans.  Excavation shall be sufficient width to provide adequate space for working 
therein, and comply with CAL-OSHA requirements. 

B. Where an excavation has been constructed below the design grade, refill the excavation to the bottom of the 
excavation grade with approved material and compact in place to 95% of the maximum dry density. 

C. Remove surplus excavation material remaining upon completion of the work from the job site, or condition it 
to optimum moisture content and compact it as fill or backfill on the site. 

3.2 BRACING AND SHORING 

A. Conform to California and Federal OSHA requirements.  

B. Place and maintain such bracing and shoring as may be required to support the sides of the excavations for 
the proper protection of workmen; to facilitate the work; to prevent damage to the facility being constructed; 
and to prevent damage to adjacent structures or facilities.  Remove all bracing and shoring upon completion 
of the work. 

C. Be solely responsible for all bracing and shoring and, if requested by the Owner’s Representative, submit 
details and calculations to the Owner’s Representative.  The Owner’s Representative may forward the 
submittal to the Consulting Engineer and/or the California Division of Industrial Safety for their review.  The 
Contractor's submittal shall include the basic design, assumed soils conditions and estimation of forces to be 
resisted, together with plans and specifications of the materials and methods to be used, and shall be 
prepared by a civil engineer or structural engineer registered in California.  No excavations related to the 
proposed facility shall precede a response to the submittal by the Owner’s Representative. 

D. Be solely responsible for installing and extracting the sheathing in a manner which will not disturb the 
position or operation of the facility being constructed or adjacent utilities and facilities. 
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3.3 PLACING CONCRETE FORMS 

A. Form concrete improvements with a smooth and true upper edge. Side of the form with a smooth finish shall 
be placed next to concrete.  Construct forms rigid enough to withstand the pressure of the fresh concrete to 
be placed without any distortion. 

B. Thoroughly clean all forms prior to placement and coat forms with an approved form oil in sufficient quantity 
to prevent adherence of concrete prior to placing concrete. 

C. Carefully set forms to the alignment and grade established and conform to the required dimensions.  Rigidly 
hold forms in place by stakes set at satisfactory intervals.  Provide sufficient clamps, spreaders and braces to 
insure the rigidity of the forms. 

D. Provide forms for back and face of curbs, lip of gutters and edge of walks, valley gutters or other surface 
slabs that are equal to the full depth of the concrete as shown, noted or called for on the Plans.  On curves 
and curb returns provide composite forms made from benders or thin planks of sufficient ply to ensure rigidity 
of the form. 

3.4 PLACING STEEL REINFORCEMENT 

A. Bars shall be free of mortar, oil, dirt, excessive mill scale and scabby rust and other coatings of any character 
that would destroy or reduce the bond.  All bending shall be done cold, to the shapes shown on the plans.  
The length of lapped splices shall be as follows: 

1. Reinforcing bars No. 8, or smaller, shall be lapped at least 45 bar diameters of the smaller bar joined, 
and reinforced bars Nos. 9, 10, and 11 shall be lapped at least 60 bar diameters of the smaller bars 
joined, except when otherwise shown on the plans. 

2. Splice locations shall be made as indicated on the plans. 

B. Accurately place reinforcement as shown on the plans and hold firmly and securely in position by wiring at 
intersections and splices, and by providing precast mortar blocks or ferrous metal chairs, spacers, metal 
hangers, supporting wires, and other approved devices of sufficient strength to resist crushing under applied 
loads.  Provide supports and ties of such strength and density to permit walking on reinforcing without undue 
displacement. 

C. Place reinforcing to provide the following minimum concrete cover: 

1. Surfaces exposed to water:  4-inches. 

2. Surfaces poured against earth:  3-inches. 

3. Formed surfaces exposed to earth or weather:  2-inches. 

4. Slabs, walls, not exposed to weather or earth:  1-inch. 

D. Minimum spacing, center of parallel bars shall be two and one half (2-1/2) times the diameter of the larger 
sized bar.  Accurately tie reinforcing securely in place prior to pouring concrete. Placing of dowels or other 
reinforcing in the wet concrete is not permitted. 

3.5 MIXING AND TRANSPORTING PORTLAND CEMENT CONCRETE 

A. Transit mix concrete in accordance with the requirements of ASTM Designation C 94.  Transit mix for not 
less than ten (10) minutes total, not less than three (3) minutes of which shall be on the site just prior to 
pouring.  Mix continuous with no interruptions from the time the truck is filled until the time it is emptied.  
Place concrete within one hour of the time water is first added unless authorized otherwise by the Owner’s 
Representative. 

B. Do not hand mix concrete for use in concrete structures. 
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3.6 PLACING PORTLAND CEMENT CONCRETE 

A. Thoroughly wet subgrade when concrete is placed directly on soil.  Remove all standing water prior to 
placing concrete. 

B. Do not place concrete until the subgrade and the forms have been approved. 

C. Convey concrete from mixer to final location as rapidly as possible by methods that prevent separation of the 
ingredients.  Deposit concrete as nearly as possible in final position to avoid re-handling. 

D. Place and solidify concrete in forms without segregation by means of mechanical vibration or by other means 
as approved by the Owner’s Representative.   Continue vibration until the material is sufficiently consolidated 
and absent of all voids without causing segregation of material.  The use of vibrators for extensive shifting of 
fresh concrete will not be permitted. 

E. Concrete in certain locations may be pumped into place upon prior approval by the Owner’s Representative. 
 When this procedure requires redesign of the mix, such redesign shall be submitted for approval in the 
same manner as herein specified for approval of design mixes. 

3.7 PLACING ACCESSORY MATERIALS 

A. Place water stops and other items required to be embedded in of portland cement concrete structures at 
locations shown or required in accordance with Section 51 of the Caltrans Standard Specifications unless 
otherwise specifically noted or called for on the Plans. 

B. Curing Compounds: 

1. Regular Portland Cement Concrete:  Apply "Non-Pigmented Curing Compound - chlorinated Rubber 
Base-Clear" in accordance with Section 90-7.01B, 7.01D and 7.03 of the Caltrans Standard 
Specifications. 

2. Color Conditioned Decorative Portland Cement Concrete:  Apply LITHOCHROME colorwax in 
accordance with the manufactures instructions. 

3.8 EXPANSION JOINTS 

A. Construct expansion joints incorporating premolded joint fillers at twenty (20) foot intervals in all concrete 
curbs, gutters, sidewalks, median/island paving, valley gutters, driveway approaches and at the ends of all 
returns.  At each expansion joint install one-half inch by twelve inch (1/2" x 12") smooth slip dowels in the 
positions shown or noted on the detail drawings. 

B. Orient slip dowels at right angles to the expansion joint and hold firmly in place during the construction 
process by means of appropriate chairs. 

3.9 WEAKENED PLANE JOINTS 

A. Construct weakened plane joints in concrete curbs, gutters, sidewalks, median/island paving and valley 
gutters between expansion joints at ten (10) foot intervals throughout, or as otherwise indicated.  Depth of 
joint score depth to be one-fourth (25%) the thickness of the concrete. 

1. Grooved Joints:  Form weakened plane joints after initial floating by grooving and finishing each edge 
of joint to a radius of 1/8-inch.  Repeat grooving of weakened plane joints after applying surface 
finishes.  Eliminate groover tool marks on concrete surfaces. 

3.10 FINISHING CONCRETE 

A. Finish curb and gutter in conformance with the applicable requirements of Section 73-1.04 and 73-1.05A of 
the Caltrans Standard Specifications as modified herein. 

B. Where monolithic curb, gutter and sidewalk is specified, separate concrete pours will not be allowed. 

C. Provide a medium broom finish to all horizontal surfaces unless otherwise shown. 
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3.11 FORM REMOVAL 

A. Remove forms without damage to the concrete.  Remove all shores and braces below the ground surface, 
before backfilling. 

B. Do not backfill against concrete until the concrete has developed sufficient strength to prevent damage. 

C. Leave forms for cast-in-place walls in place at least 72 hours after pouring. 

D. Leave edge forms in place at least 24 hours after pouring. 

3.12 CONSTRUCTION 

A. Form, place and finish concrete walkways, island paving, valley gutters and driveway approaches in 
conformance with the applicable requirements of Section 73-1.04 and 73-1.06 of the Caltrans Standard 
Specifications as modified herein. 

B. Construct new concrete curb, curb and gutter and valley gutters against existing asphalt concrete by 
removing a minimum of 12-inches of the asphalt concrete to allow placement of curb or gutter forms.  Patch 
pavement with a 6-inch deep lift of asphalt concrete after gutter form is removed. 

3.13 CONNECTING TO EXISTING CONCRETE IMPROVMENTS 

A. New curb, gutter, or sidewalk is to connect to existing improvements to remain by saw cutting to existing 
sound concrete at the nearest score line, expansion joint or control joint.  Drill and insert ½-inch diameter by 
12-inch long dowels at 24-inches on center into existing improvements.  Install pre-molded expansion joint 
filler at the matching joint. 

B. A cold joint to the existing curb is not acceptable. 

3.14 DECORATIVE SURFACING CONSTRUCTION 

A. Decorative surfacing concrete walks, concrete median islands or other installations shall be formed and 
placed as a concrete slab conforming to the details shown or noted on the Plans. 

3.15 FIELD QUALITY CONTROL 

A. Finish subgrade for concrete improvements shall be subject to approval prior to placement of forms. 

B. No concrete shall be placed prior to approval of forms. 

C. Concrete improvements constructed shall not contain "bird baths" or pond water and shall be smooth and 
ridge free. 

D. Conform the finish grade at top of curb, flow line of gutter, and the finish cross section of concrete 
improvements to the design grades and cross sections. 

E. Variation of concrete improvements from design grade and cross section as shown or called for on the plans 
shall not exceed the tolerances established in Sections 73-1.05 and/or 73-1.06 of the Caltrans Standard 
Specifications. 

3.16 RESTORATION OF EXISTING IMPROVEMENTS 

A. Replace in kind all pavement or other improvements removed or damaged due to the installation of concrete 
improvements. 

B. Remove, landscaping or plantings damaged or disturbed due to the installation of concrete improvements.  
Replace in kind. 

END OF SECTION
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SECTION 32 11 00 

BASE COURSES 

1. PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Aggregate subbase. 

B. Aggregate base. 

C. Cement treated base. 

D. Lime stabilization. 

1.2 RELATED SECTIONS 

A. Section 31 23 00 – Excavation and Fill. 

B. Section 32 12 00 – Flexible Paving. 

1.3 RELATED DOCUMENTS 

A. ASTM: 

1. D 3740, Practice for Evaluation of Agencies Engaged in Testing and/or Inspection of Soil and Rock as 
Used in Engineering Design and Construction. 

2. E 329, Specification for Minimum Requirements for Agencies Engaged in the Testing and/or Inspection 
of Materials Used in Construction. 

3. E 548, Guide for General Criteria Used for Evaluating Laboratory Competence. 

B. Caltrans Standard Specifications: 

1. Section 24, Lime Stabilization. 

2. Section 25, Aggregate Subbases. 

3. Section 26, Aggregate Bases. 

4. Section 27, Cement Treated Bases. 

1.4 DEFINITIONS 

A. Geotechnical Testing Agency: An independent testing agency qualified according to ASTM E 329 to conduct 
soil materials and rock definition testing, as documented according to ASTM D 3740 and ASTM E 548. 

B. Rock: Rock material in beds, ledges, unstratified masses, and conglomerate deposits and boulders of rock 
material ¾-cubic yards or more in volume that when tested, according to ASTM D 1586, exceeds a standard 
penetration resistance of 100 blows/2-inches. 

C. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man made stationary features constructed above or below grade. 

D. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or backfill 
immediately below subbase, base or topsoil materials. 

1.5 SUBMITTALS 

A. Follow submittal procedures outlined in Section 01 33 00 – Submittal Procedures. 

B. Submit material certificates signed by the material producer and the Contractor, certifying that that each 
material item complies with, or exceeds the specified requirements. 
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1.6 QUALITY ASSURANCE 

A. Percentage of compaction specified shall be the minimum acceptable. The percentage represents the ratio 
of the dry density of the compacted material to the maximum dry density of the material as determined by the 
procedure set forth in ASTM D 1557. 

B. Do not mix or place cement treated base when the temperature is below is below 36 degrees F or when the 
ground is frozen. 

C. Finish surface of material to be stabilized prior to lime treatment shall be as specified in Section 24-1.04 of 
Caltrans Standard Specifications. 

D. Finish surface of the stabilized material after lime treatment shall be as specified in Section 24-1.08 of 
Caltrans Standard Specifications. 

E. Finish surface of cement treated base shall be as specified in Section 27 of Caltrans Standard 
Specifications. 

F. Do not project the finish surface of aggregate subbase above the design subgrade. 

G. Finish grade tolerance at completion of base installation: +0.05’ 

1.7 PROJECT CONDITIONS 

A. Protect open excavations, trenches, and the like with fences, covers and railings to maintain safe pedestrian 
and vehicular traffic passage. 

B. Temporarily stockpile material in an orderly and safe manner and in a location approved by the Owner. 

C. Provide dust and noise control in conformance with Division 1 General Requirements. 

2. PART 2 PRODUCTS 

2.1 AGGREGATE SUBBASE 

A. Material: Caltrans Standard Specification Section 25. Minimum 25% shall be recycled material to meet 
project “GreenPoint” requirement. Recycled material shall not exceed 50% of total volume of aggregate used 
to satisfy Section 25 standard. 

1. Class 1, 2, or 3: Section 25-1.02A. 

2. Class 4: Section 25-1.02B. 

3. Class 5: Section 25-1.02C. 

2.2 AGGREGATE BASE 

A. Material: Caltrans Standard Specification Section 26. Minimum 25% shall be recycled material to meet 
project “GreenPoint” requirement. Recycled material shall not exceed 50% of total volume of aggregate used 
to satisfy Section 26 standard. 

1. Class 2, 1-1/2-inch Maximum: Section 26-1.02A. 

2. Class 2, 3/4-inch Maximum: Section 26-1.02A. 

3. Class 3: Section 26-1.02B. 

2.3 CEMENT TREATED BASE 

A. Materials: Caltrans Standard Specification Section 27-1.02. 

2.4 LIME STABILIZATION 

A. Lime Treatment Material: Conform to Section 24-1.02 and 24-1.03 of Caltrans Standard Specifications. 
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3. PART 3 EXECUTION 

3.1 GENERAL 

A. Placement and compaction of material by flooding, ponding, or jetting will not be permitted. 

3.2 WET WEATHER CONDITIONS 

A. Do not place or compact subgrade if above optimum moisture content. 

3.3 AGGREGATE SUBBASE 

A. Spreading and Compacting: Sections 25-1.04 and 25-1.05 of Caltrans Standard Specifications. 

3.4 AGGREGATE BASE 

A. Watering, Spreading and Compacting: Section 26-1.035, 26-1.04 and 26-1.05 of Caltrans Standard 
Specifications. 

3.5 CEMENT TREATED BASE 

A. Cement treated base shall be as follows: Proportioning and Mixing Plant-Mixed: Section 27-1.05 of Caltrans 
Standard Specifications. 

3.6 LIME STABILIZATION 

A. Performing the stabilization shall conform to Section 24-1.05, through 24-1.09 of Caltrans Standard 
Specifications and the following: 

1. Add lime in the amount specified by a Geotechnical Consultant. 

2. Lime treat subgrade soils from back of curb to back of curb to a depth specified by a Geotechnical 
Consultant. 

3. Mix in two mixing periods, both with the tines lowered to the same depth. Both mixing periods shall be 
monitored and verified by a Geotechnical Consultant. The second mixing shall occur at about 24 hours 
after the initial mixing. 

4. Compact and grade the lime mixed subgrade immediately after the second mixing. 

5. Compact the lime treated subgrade to 93 percent as determined by ASTM D1557. 

6. After application of the curing seal, do not allow traffic on the lime treated material for a period of 7 
days in lieu of the 3 days specified in Section 24-1.03 of Caltrans Standard Specifications. 

7. Proof-roll the stabilized subgrade after compacting to confirm that a non-yielding surface has been 
achieved. Yielding areas, if any, shall be mitigated. Mitigation could consist of over-excavation, 
utilization of stabilization fabric, or chemical treatment. Each case shall be addressed individually in the 
field by a Geotechnical Consultant. 

3.7 DISPOSAL 

A. Lawfully dispose of all unsuitable and excess or surplus material off-site at no cost to the Owner. 

END OF SECTION 
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SECTION 32 12 00 

 FLEXIBLE PAVING 

1. PART1   GENERAL 

1.1 SECTION INCLUDES 

A. Prime coat. 

B. Tack coat. 

C. Asphaltic concrete paving. 

D. Asphaltic concrete overlay. 

E. Slurry seals. 

F. Speed bumps. 

G. Asphalt curbs. 

H. Pavement grinding. 

1.2 RELATED SECTIONS 

A. Section 32 11 00 – Base Courses 

1.3 RELATED DOCUMENTS 

A. ASTM: 

1. D 979: Practice for Sampling Bituminous Paving Mixtures. 

2. D 1073: Specification for Fine Aggregate for Bituminous Paving Mixtures. 

3. D 1188: Test Method for Bulk Specific Gravity and Density of Compacted Bituminous 
Mixtures Using Paraffin-Coated Specimens. 

4. D 2041: Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous 
Paving Mixtures. 

5. D 2726: Test Method for Bulk Specific Gravity and Density of Non-Absorptive Compacted 
Bituminous Mixtures. 

6. D 2950: Test Method for Density of Bituminous Concrete in Place by Nuclear Method. 

7. D 3549: Test Method for Thickness or Height of Compacted Bituminous Paving Mixture 
Specimens. 

8. D 3666: Specifications for Minimum Requirements for Agencies Testing and Inspecting 
Bituminous Paving Mixtures. 

B. Caltrans Standard Specifications. 

1. Section 37: Bituminous Seals. 

2. Section 39: Asphalt Concrete. 

3. Section 88: Engineering Fabrics. 

4. Section 92: Asphalts. 

5. Section 93: Liquid Asphalts. 

6. Section 94: Asphaltic Emulsions. 

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

A. ASTM: American Society for Testing Materials. 

1.5 QUALITY ASSURANCE 

A. Testing Agency: City will engage a qualified independent testing agency to perform field inspections 
and tests and to prepare test reports. 

1. Testing agency will conduct and interpret tests and state in each report whether tested work 
complies with or deviates from specified requirements. 

B. Additional testing, at Contractor's expense, will be performed to determine compliance of corrected 
Work with specified requirements. 

C. Thickness of Asphaltic Concrete: In-place compacted thickness of asphalt courses will be determined 
according to ASTM D 3549. 

D. Surface Smoothness: Finished surface of each asphalt course will be tested for compliance with 
smoothness tolerances. 

E. In-Place Density: Samples of uncompacted paving mixtures and compacted pavement will be secured 
by testing agency according to ASTM D 979. 

1. Reference maximum theoretical density will be determined by averaging results from 4 
samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to 
ASTM D 2041, and compacted according to job-mix specifications. 

2. In-place density of compacted pavement may be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726. 

(a) One core sample may be taken for every 1000 sq. yd. or less of installed pavement, 
but in no case will fewer than 3 cores be taken. 

(b) Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 
2726. 

1.6 SUBMITTALS 

A. Job-Mix Designs: Certificates signed by manufacturers certifying that each asphaltic concrete mix 
complies with requirements. 

B. Material Certificates: Certificates signed by manufacturers certifying that each material complies with 
requirements. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Prime Coat: Minimum surface temperature of 60 deg F at application. 

2. Tack Coat: Minimum surface temperature of 60 deg F at application. 

3. Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at application. 

4. Asphalt Surface Course: Minimum surface temperature of 60 deg F at application. 

5. Reinforcing Fabric: Air temperature is 50 deg F and rising and pavement temperature is 40 
deg F and rising. 
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2. PART 2   PRODUCTS 

2.1 ASPHALTIC CONCRETE 

A. Caltrans Standard Specifications Section 39, Type B. 

B. Asphalt Materials: 

1. Asphalt: Caltrans Standard Specification Section 92, steam refined paving asphalt. 

(a) Asphalt Curbs: use grade PG 70-10 

(b) All other asphalt products: use grade PG 64-10. 

2. Prime Coat: Caltrans Standard Specification Section 92, SC-70. 

3. Tack Coat: Caltrans Standard Specification Section 93, SS1. 

4. Asphaltic Emulsion: Caltrans Standard Specification Section 94, quick-setting type, Grade 
QS1h anionic or CQS1h cationic. 

C. Aggregates: Conform to Caltrans Standard Specification Sections 37-2.02C and 39-2.02 as applicable. 

D. Storing, Proportioning and Mixing Materials: Caltrans Standard Specification Section 39-3. 

E. Pavement Reinforcing Fabric: Caltrans Standard Specification Section 88. 

F. Sand: ASTM D 1073, Grade No. 2 or 3. 

3. PART 3   EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads. 

B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require 
further compaction. 

C. Notify City in writing of any unsatisfactory conditions. Do not begin paving until these conditions have 
been satisfactorily corrected. 

3.2 PAVEMENT GRINDING 

A. Clean existing paving surface of loose or deleterious material immediately before pavement grinding. 

B. Grind conforms as indicated. 

3.3 SURFACE PREPARATION FOR AGGREGATE BASE MATERIALS 

A. General: Immediately before placing asphalt materials remove loose and deleterious material from 
substrate surfaces and ensure that prepared subgrade is ready to receive paving according to the 
Caltrans Standard Specification Section 39-4.01. 

B. Prime Coat: Apply uniformly over surface of compacted-aggregate base according to the Caltrans 
Standard Specification Section 39-4.02. Apply enough material to penetrate and seal, but not flood, 
surface. Allow prime coat to cure for 24 hours minimum. 

1. If prime coat is not entirely absorbed within 8 hours after application, spread excess prime 
coat with hand tools and broadcast sand over surface to blot excess asphalt. Use just enough 
sand to prevent pickup under traffic. Remove loose sand by sweeping before pavement is 
placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 
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C. Tack Coat: Apply uniformly to all vertical surfaces against which asphaltic concrete is to be placed, 
including existing surfaces of previously constructed asphalt or portland cement concrete paving and to 
surfaces abutting or projecting into new asphalt pavement, according to the Caltrans Standard 
Specification Section 39-4.02. 

1. Allow tack coat to cure undisturbed before paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 
spillages and clean affected surfaces. 

3.4 SURFACE PREPARATION FOR PAVEMENT AT ASPHALTIC CONCRETE OVERLAYS AND SLURRY SEALS 

A. Pavement Irregularities: Level with asphaltic concrete, Type B, No. 4 maximum. 

B. Pavement Cracks: 

1. Less than ¼-inch wide: Clean of all dirt by compressed air jet, spray and seal with RS-1 
asphaltic emulsion. 

2. Wider than ¼-inch: Clean of all dirt by compressed air jet, spray and seal with RS-1 asphaltic 
emulsion and skin patch. 

C. Clean surface of all material, such as leaves, dirt, sand, gravel, water and vegetation prior to applying 
binder of paving asphalt to existing surface. 

3.5 PAVEMENT REINFORCING FABRIC 

A. Protect from exposure to ultraviolet rays until placed. 

B. Reject rolls with broken or damaged cores, or factory wrinkled fabric that prevents wrinkle free 
placement. 

C. Place with binder of paving asphalt in accordance with Section 39-4.03 of Caltrans Standard 
Specifications. 

3.6 ASPHALTIC CONCRETE SPREADING AND COMPACTING EQUIPMENT 

A. Spreading Equipment: Caltrans Standard Specification Section 39-5.01. 

B. Compaction Equipment: Caltrans Standard Specification Section 39-5.02. 

3.7 ASPHALTIC CONCRETE PLACEMENT 

A. Place, spread and compact asphaltic concrete to required grade, cross section, and thickness 
according to the Caltrans Standard Specification Sections 39-6.01, 39-6.02 and 39-6.03. 

B. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to 
remove excess material forming high spots. Fill depressions with hot asphalt to prevent segregation of 
mix; use suitable hand tools to smooth surface. 

3.8 JOINTS 

A. Construct joints to ensure continuous bond between adjoining paving sections according to the 
Caltrans Standard Specification Sections 39-6.01 and 39-6.02. 

1. Construct joints free of depressions with same texture and smoothness as other sections of 
asphalt course. 

2. Clean contact surfaces and apply tack coat. 

3. Offset longitudinal joints in successive courses a minimum of 6 inches. 

4. Offset transverse joints in successive courses a minimum of 24 inches. 

5. Compact joints as soon as asphaltic concrete will bear roller weight without excessive 
displacement. 
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3.9 COMPACTION 

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement. Compact according to the Caltrans Standard Specification Sections 39-6.01 and 39-
6.03. 

B. Compaction Requirements: Average Density to be 92 percent of reference maximum theoretical 
density according to ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

C. Finish Rolling: Finish roll paved surfaces to remove roller marks while asphalt is still warm. 

D. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper 
alignment. Bevel edges while still hot, with back of rake or smooth iron. Compact thoroughly using 
tamper or other satisfactory method. 

E. Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace 
with fresh asphalt. Compact by rolling to specified density and surface smoothness. 

F. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked. 

3.10 INSTALLATION TOLERANCES 

A. Asphalt Pavement: 

1. Course thickness and surface smoothness within the tolerances in the Caltrans Standard 
Specification Sections 39-6.01, 39-6.02 and 39-6.03. 

2. Total Thickness: Not less than indicated. 

B. Trench Patch: 

1. Compacted surface: Within 0.01 foot of adjacent pavement. 

2. Do not create ponding. 

END OF SECTION 
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SECTION 32 17 25 

PLAYGROUND MARKINGS 

1.  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. Game and playing lines 

2. Infill color surfacing 

1.3 RELATED REQUIREMENTS: 

A. Section 11 68 13 – Playground Equipment 

B. Section 32 12 16 – Asphalt Paving 

1.4 REFERENCES 

A. American Society for Testing and Materials (ASTM) 

B. United States Tennis Court and Track Builders Association (USTC & TBA) “Guidelines for Track 
Construction”. 

C. ASTM D4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion 
Tester. 

D. ASTM D4060 Test Method for Abrasion Resistance of Organic Coatings by the Taber Abraser. 

E. ASTM D2697 Standard Test Method for Volume of Nonvolatile Matter in Clear or Pigmented 
Coatings. 

F. ASTM D522-93A Standard Test Method for Mandrel Bend Test of Attached Organic Coatings. 

G. ASTM D1653 Standard Test Method for water vapor transmission through organic film coatings. 

H. ASTM G154 QUV Accelerated Weathering Environment. Standard Practice for Operating 
Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials. 

I. ASTM D2369 Weight Solids Standard test method for Volatile Content of Coatings. 

J. ASTM D1475 Standard Test Method for Density of Paint, Varnish, Lacquer, Other related products 

K. ASTM D2240 Standard Test Method for Rubber property – Durometer hardness. 

L. ASTM D5895 Standard Test Method of drying or curing during film formation of organic coatings 
using mechanical recorders. 

M. ASTM D570 Standard Test Method for water absorption of plastics. 

N. ASTM D2486 Standard Test Methods for Scrub Resistance of Wall Paints modified to include 
MEK solvent to test solvent resistance. 
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1.5 SUBMITTALS 

A. A list of products to be used, giving the brand name, product name, product number, name and 
address of manufacturer. 

B. Copies of manufacturer's technical data covering each product giving shelf life, pot life, curing time, 
recommended dry film thickness, mixing, thinning, application instructions, and warranty information. 

C. Accreditation Certificate from the manufacturer for the Applicator is required. 

D. Samples: 

1. Submit on a 3” x 5” hardboard samples of each color and material for approval prior to 
commencing work. 

1.6 QUALITY ASSURANCE 

A. Only Certified Applicators Certified for selected product may bid for and perform the portion of this 
work. 

B. Color surfacing shall comply with these specifications and all applicable sections of the above-named 
References and Standards. 

C. Qualifications: Use only qualified personnel for the mixing and application of color surfacing systems. 
Installer must have a minimum of 5 years of experience installing selected product. 

D. Perform all color surfacing work in accordance with the approved manufacturer's printed 
specifications and instructions and using equipment approved for the installation of the product by 
the manufacturer. 

E. All paint used in this section should have a Volatile Organic Compound (VOC) content of less than 
100ppm. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in unopened labeled containers. 

B. Ship and store materials in airtight containers at temperatures above 32 degrees F. and under 130 
degrees F. 

C. Store materials in a manner to prevent weather damage and deterioration.  Maintain storage spaces 
in a clean and orderly fashion. 

1.8 FIELD CONDITIONS 

A. Comply with color surfacing system manufacturer's surface preparation and material application 
instructions.  Do not apply paint materials to wet or frost covered surfaces, under adverse weather 
conditions or when temperature is above or below manufacturer's limits for application. 

B. Protect adjacent work from damage, soiling, and staining during painting and staining. 

C. Correct any damages by cleaning, repairing, or replacing and repainting as directed by the Architect. 

2.  PART  2  PRODUCTS 

2.1 APPROVED MANUFACTURER 

A. StreetBond and DuraShield, StreetBond by GAF, 855-444-9977 

B. Plexipave Acrylotex System: California Sports Surfaces, 978-623-9980 

C. Or equal 

2.2 COLOR SURFACING 

A. Provide a complete color surfacing system by one manufacturer. 
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2.3 MATERIALS 

A. StreetBond: 

1. SB120 is a two-part, premium epoxy-modified acrylic, waterborne coating specifically 
designed for application on asphalt pavements. 

2. Colorant is a highly concentrated, high quality, UV stable pigment blend designed to add 
color to SB120 coatings. One unit of Colorant shall be used with one pail of coating material. 

3. Physical Properties of StreetBond SB120 Coatings 

Characteristic Test Specification SB120 range 
Solids by Volume ASTM D2697 54 - 61% 
Solids by Weight ASTM D2369 71.5 - 77.5% 

4. Typical Performance Properties of StreetBond SB120 Coatings 

Characteristic Test Specification SB120 range 
Dry time (To re-coat) ASTM D5895 @23°C; 37% RH 40 – 60 min 
Taber Wear Abrasion Dry ASTM D4060 7-day cure 0.33 - 1.0 g/1000 cycles 
H-10 wheel 
Taber Wear Abrasion Wet ASTM D4060 7-day cure 1.8 - 4.0 g/1000 cycles 
H-10 wheel 
Hydrophobicity Water ASTM D471 3.5 - 6.5% 
Absorption (670 hr, 23C) 
Mandrel Bend ASTM D522 - 93A 1.0” - 1.5” 
VOC per SDS <50 g/liter  
Adhesion ASTM D4541 300 - 1800 psi 

(or cohesive asphalt 
failure before adhesion 
failure) 

Friction Wet & Dry ASTM E303 Dry 75 – 95, Wet 55 - 75 
British Pendulum Tester NB Friction is affected 
 by the texture of the 
 substrate. 

MEK scrubs 5,000 cycles ASTM D2486 Pass 

B. DuraSheild: 

1. A premium two-part, epoxy-modified waterborne acrylic coating specifically designed for 
application on asphalt pavements and is supplied pre-colored with silica aggregates 
blended at the factory for consistent, reliable product quality. 

2. Typical Physical Properties of DuraShield Pavement Coatings 

Characteristic Test Specification DURASHIELD 
Solids by Volume ASTM D2697 57% +/- 2% 
Solids by Weight ASTM D2369 75% +/- 2% 

3. Typical Performance Properties of DuraShield Pavement Coatings 

Characteristic Test Specification DURASHIELD 
Dry time (To re-coat) ASTM D5895 23°C; 37% RH 30 - 45 min 
Taber Wear Abrasion Dry ASTM D4060 1 day cure <0.7 g/1000 cycles 
H-10 wheel 
Taber Wear Abrasion Wet ASTM D4060 7 days cure <3.0 g/1000 cycles 
H-10 wheel 
Hydrophobicity ASTM D570 <8% 
Water Absorption 
Mandrel Bend ASTM D522 - 93A 1-1/2” @ 23 C 
VOC per MSDS <50 g/l 
Adhesion ASTM D4541 >1000psi  
Friction Wet & Dry ASTM E303 Wet>35, Dry>65 
 British Pendulum Tester           NB Friction is  
  affected by the 
  texture of the substrate. 
Solar Reflectance ASTM E903 (spectrophotometer) >0.33 (initial) 
(Solar Gray color) ASTM C1549 (portable spectrophotometer) 
 ASTM E1918 (Pyranometer) 
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C. Plexipave Acrylotex: 

1. Color Coating: water-borne, 100% acrylic coating, non-skid surface. 

2. Sand: Dry Silica sand, 60 to 80 mesh. 

D. Water: Clean, soft, potable water. 

3.  PART  3  INSTALLATION 

3.1 EXAMINATION 

A. Examine the substrate under which color surface paving is to be installed.  Notify the Architect, in 
writing, of conditions detrimental to the proper and timely completion of the work. Do not proceed 
with the work until unsatisfactory conditions have been corrected. 

3.2 MANUFACTURER'S SPECIFICATIONS 

A. All materials shall be installed in accordance with the approved color surfacing manufacturer's printed 
instructions. 

3.3 PREPARATION OF PAVEMENT SURFACE 

A. Allow asphaltic concrete to cure a minimum of 7 days and until a water-break-free surface is 
achieved. 

B. Paving surface shall be well-bonded, clean, free of all oil, grease, loose material, and other foreign 
matter. 

C. Clean and prepare surfaces with a high pressure spray containing detergent following by a clear 
water rinse. Surfaces must be thoroughly dry prior to paint and color application. 

3.4 APPLICATION 

A. Accurately locate and mark playing lines by snapping a chalked line on the court surface.  Use 
standard dimensions unless otherwise indicated on the drawings. 

B. The first layer of coating shall be spray applied then broomed to work the coating material into the 
pavement surface. Subsequent applications shall be sprayed then broomed or rolled. Each 
application of coating material shall be allowed to dry to the touch before applying the next layer.  

C. The Applicator shall apply the coatings only when the air temperature is 50°F / (10°C) and rising and 
will not drop below 50°F / (10°C) within 24 hours. No precipitation should be expected within 24 
hours. 

D. Width of lines: 2 inches and refer to drawings for color infill. 

E. Carefully mask and paint the play lines per manufacturer’s instructions. 

F. Infill paint: Apply per manufacturer’s instructions. 

G. Finish: 

1. Pavement surface shall be smooth and uniform throughout in color and texture. 

2. Surfaces shall be true to within 1/8 inch when tested in any direction with a 10-foot 
straightedge. There shall be no pools of water standing on the pavement after a rain. 

3.5 CLEANING 

A. Remove all debris from work of this Section and dispose of it off the site. 

B. Remove all soil from plant beds that has been contaminated by emulsions and coating material. 
Replace removed soil at no cost to the Owner with soil acceptable to the Architect. 

3.6 PROTECTION 

A. Protect the area from traffic during all operations and do not open for use for at least twenty-four (24) 
hours after the finished surface has dried completely. 

END OF SECTION 
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SECTION 32 18 16 

SYNTHETIC RESILIENT PAVING 

1.  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. Poured-in-place synthetic resilient paving placed on concrete subslab. 

1.3 RELATED WORK 

A. Section 32 13 13 – Concrete Paving 

B. Section 11 68 13 - Playground Equipment 

1.4 REFERENCES AND STANDARDS 

A. Standard Consumer Safety Performance Specification for Playground Equipment for Public Use, 
American Society for Testing and Materials, ASTM F 1487-17. 

B. Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic 
Elastomers-Tension, ASTM D412. 

C. Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic 
Elastomers, ASTM D624. 

D. Standard Test Method for Static Coefficient of Friction of Polish-Coated Floor surfaces as Measured 
by the James Machine, ASTM D2047. 

E. Standard Test Method for Flammability of Finished Textile Floor Covering Materials, ASTM D2859. 

F. Standard Test Method for Measuring Surface Frictional Properties using the British Pendulum Tester, 
ASTM E303. 

G. Standard Specifications for Impact Attenuation of Surface Systems under and Around Playground 
Equipment, ASTM F1292. 

H. Standard Specification for Determination of Accessibility of Surface Systems under and Around 
Playground Equipment, ASTM F1951. 

I. Handbook for Public Playground Safety, Consumer Product Safety Commission Guidelines, 
(USCPSC). 

J. Standard Specifications: where referred to in these Specifications, "State Specifications" shall mean 
the California CalTrans Specifications, latest edition.  

1.5 QUALITY ASSURANCE 

A. Resilient Paving work shall comply with these specifications and all applicable sections of the above 
named References and Standards. 

B. Installation:  Performed only by skilled workmen with satisfactory record of performance on 
completed projects of comparable size and quality. 

C. Sample Panel:  Before starting resilient paving, provide a sample panel using materials, patterns, 
and joints indicated for project work.  Build panel at the site of full thickness and approximately 3 feet 
x 3 feet.  Correct and rebuild sample panel until Architect's acceptance of the work.  Retain panel 
during construction as a standard for completed paving work. 

D. Test Results: Impact attenuation test results shall be provided to the Owner or Owner's 
representative. These test results shall be certified by and submitted on independent testing 
laboratory letterhead. Test results shall meet or exceed USCPSC guidelines for impact attenuation. 

E. Flammability: Resilient paving shall comply with surface flammability requirements of HUD/FHA DM-
73 as tested under ASTM E-84 Flame Spread Tests. 
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1.6 SUBMITTALS 

A. Submit manufacturer's product data and installation instructions for Resilient Paving. 

B. Submit 2 - 6"x 6" samples of each color of the material required. 

C. Submit manufacturer's certification that resilient paving complies with specified material and physical 
requirements. 

1.7 WARRANTY 

A. Paving shall be warranted for labor and materials for a period of not less than two (2) years. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect resilient paving materials from damage during delivery and storage.   

B. All component parts shall be pre-measured and sealed in individual containers. 

1.9 PROJECT CONDITIONS 

A. Review installation procedures and coordinate paving work with other work affected. 

B. Protect partially completed paving against weather damage when work is not in progress. 

C. Provide temporary barricades and warning lights as required for protection of project work and public 
safety. 

D. Protect adjacent work from damage, soiling, or staining during paving operations. 

2.  PART 2  PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Surface America; Ross Recreation, 707.526.4800. 

B. SpectraTurf; Recreation Republic, 760.510.1886. 

2.2 MATERIALS 

A. General: Poured-in-place, seamless, resilient safety surface conforming with ASTM F-1292/91 
Headform drop test and CPSC NBSIR-79-1707. 

B. Resiliency: 

1. 100% Memory. 

2. Breaking elongation: 130% at 72 degree (F). 

C. Cushion Layer: two types of shredded SBR rubber particles held in place by polyurethane binder 
applied to 100% of the particles.  

1. Type 1: 1 mm - 2mm cubical. 

2. Type 2: 0.5mm - 2mm thick x 0.25cm - 2cm in length strand. 

D. Wearing Layer: EPDM Rubber granules, 1mm - 4mm chipped, held in place by polyurethane binder 
applied to 100% of the granules. Colors as indicated on the drawings. 

E. Durability: Since the material is designed to readily percolate water, it shall have the ability to 
withstand rainfall and general water intrusion without degradation.  

F. Concrete base: in accordance with Section 32 70 10 – Site Concrete. 

G. Aggregate Base: Class 2 Base Material in accordance with Section 68 of the State Specifications.  
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3.  PART 3  EXECUTION 

3.1 INSPECTION 

A. Examine the substrate under which resilient paving is to be installed.  Notify the Architect, in writing, 
of conditions detrimental to the proper and timely completion of the work.  Do not proceed with the 
work until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean the subslab in accordance with the paving manufacturer's printed instruction 

3.3 LINES AND LEVELS 

A. Finished grades shown on Plans are given in feet and decimals of feet and are to be the top of all 
graded or paved surfaces.  Slope uniformly between given spot elevations unless otherwise 
indicated. 

B. Surfaces shall be true to within 1/8 inch when tested in any direction with a 10 foot straightedge.  
There shall be no pools of water standing on the pavement after a rain. 

C. Transition between changes in vertical gradient of walks and paving shall be smooth and gradual 
with no abrupt or sharp changes. 

D. Horizontal curves and radii shall be laid out tangent to adjacent straight lines or adjacent compound 
curves.  Curves shall be smooth and flowing. 

E. Horizontal layout shall not vary more than 1 inch from dimensions indicated on the Drawings.  Make 
minor field adjustments in the layout as necessary to make radii tangent and curves smooth and 
flowing as indicated on the Drawings. 

3.4 INSTALLATION 

A. Install resilient paving in accordance with the paving manufacturer's printed instructions. 

B. Trowel to a smooth, even, uniform surface. Slope to drain as indicated on the plans. Grading 
tolerances shall be as specified for concrete paving in Section 32 70 10. 

C. Color and texture shall be uniform throughout. 

D. Neatly finish play edges; provide continuous key slot. 

E. Coordinate with location and attachment of play equipment to produce a safe neat appearance. 

3.5 PROTECTION 

A. Restrict traffic, and protect resilient paving surfaces at all times until final acceptance of the work by 
the Owner. 

3.6 CLEANING 

A. Perform cleaning during installation of work and upon completion of the work.  Remove from site all 
excess materials, debris, and equipment. Repair damage and/or staining resulting from paving 
operations. 

END OF SECTION 
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SECTION 32 18 17 

FIBEROUS RESILIENT PAVING 

1.  PART 1   GENERAL 

1.1 SECTION INCLUDES 

A. Work Included materials, sub drainage and drainage collector system. 

B. Submittals. 

C. Quality assurance. 

D. Product delivery and storage. 

1.2 REFERENCES AND STANDARDS 

A. Standard Consumer Safety Performance Specification for Playground Equipment for Public Use, 
American Society for Testing and Materials, ASTM F 1487-93. 

B. Handbook For Public Playground Safety, Consumer Product Safety Commission Guidelines, 
(USCPSC). 

C. Standard Specifications: where referred to in these Specifications, "State Specifications" shall mean 
the California CalTrans Specifications, latest edition.  

D. Fibar System 300 Specifications. 

 

1.3 QUALITY ASSURANCE 

A. Fibrous resilient paving work shall comply with these specifications and all applicable sections of the 
above-named References and Standards. 

B. Installation: Performed only by skilled workmen with satisfactory record of performance on completed 
projects of comparable size and quality. 

C. Test Results: Impact attenuation test results shall be provided to the Owner or Owner's 
representative. These test results shall be certified by and submitted on independent testing 
laboratory letterhead. Test results shall meet or exceed USCPSC guidelines for impact attenuation. 

D. Flammability: fibrous resilient paving shall comply with surface flammability requirements of 
HUD/FHA DM-73 as tested under ASTM E-84 Flame Spread Tests 

1.4 SUBMITTALS 

A. Submit manufacturer's product data and installation instructions for fibrous resilient paving. 

B. Submit samples of the materials. 

C. Submit manufacturer's certification that fibrous resilient paving complies with specified material and 
physical requirements. 

1.5 WARRANTY 

A. Fibrous resilient paving is be warranted for labor and materials for a period of 25 years in accordance 
with the manufacturer’s specifications. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect fibrous resilient paving materials from damage and contamination during delivery and 
storage.  
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1.7 PROJECT CONDITIONS 

A. Review installation procedures and coordinate paving work with play equipment installation 
subdrainage work and other work affected. 

1. Provide temporary barricades and warning lights as required for protection of project work 
and public safety. 

2. Protect adjacent work from damage, soiling, or staining during paving operations. 

2.  PART 2 – PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Fibar Playground Surfaces: 800.342.272 

2.2 MATERIALS 

A. Wood Fiber: resilient safety surface conforming to ASTM F-1292/91 Headform drop test and 
USCPSC NBSIR-79-1707.  

B. North American hardwoods such as Oak, Maple, Ash, Poplar, Hickory, Beech, Birch, And Locust.  

C. All wood debarked, free of soil, leaves, twigs and other contaminates. 

D. No chemical treatment or additives will be allowed. 

E. ASTM F1292.  

F. Standard Specification for Impact Attenuation of Surface Systems Under and Around Playground 
Equipment. 

G. Test results must be for Engineered Wood Fiber and Mats. 

H. Test performed on new material. 

I. Test performed on 12-year-old Engineered Wood Fiber. 

J. Test results for Engineered Wood Fiber must show G-max values of less than 155G for an 8” thick 
system or 120G for a 12” system with a 12’ drop height, and HIC values less than 1,000 for both new 
and 12-year-old materials.  

K. Test results for Engineered Wood Fiber must show G-max values of less than 200G for a 12” system 
with a 14’ drop height, and HIC values less than 1,000 for both new and 12-year-old materials.  

L. Test results for mats must show G-max values of less than 200G and HIC values of less than 1,000 
for a 3’ drop height. 

M. ASTM F1951.  

N. Standard Specification for Determination of Accessibility of Surface Systems Under and Around 
Playground Equipment. 

O. Must meet the intent of the Americans with Disabilities Act (ADA). 

P. ASTM F2075.  

Q. Standard Specification for Engineered Wood Fiber for Use as a Playground Safety Surface Under 
and Around Playground Equipment. 

R. Material must undergo the test method described in ASTM F1292 to determine the presence of tramp 
metal particles. Metal particles embedded or mixed in Engineered Wood Fiber may cause injury if a 
child were to fall on/or come in contact with them. The limit for tramp metal was set to reduce the 
potential of injury. 

S. Standard wood chips, bark mulch or materials from recycled pallets will not be acceptable.  
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2.3 ENGINEERED WOOD FIBER 

A. Shredded wood fiber consisting of randomly sized pieces.  

B. Recycled wood from used pallets are NOT acceptable. 

C. The amount of Fibar Engineered Wood Fiber necessary to provide the approximate depth after 
compaction. 

D. Depth Quantity: 12” deep, 50 cubic yards per 1,000 sq. ft. of playground area. 

2.4 DRAINAGE SYSTEM 

A. Patented under U.S. Patent numbers 4,679,963; 5,026,207 and 5,076,726 and other patents 
pending.   

B. Fibar Drain  

C. Drainage matrix that channels water away from playground. 

D. Minimum flow rate of 10 gpm/ft. 

E. Needle-punched 100% non-woven geotextile sleeve encasing a monofilament nylon mesh. 

F. Laid out on 6’-0” centers in the direction of the grade.  

G. Prevents deterioration of Fibar Engineered Wood Fiber. 

H. Fibar Felt 

I. Needle-punched 100% non-woven geotextile fabric that separates the Engineered Wood Fiber from 
soil below.  

J. Material allows water to flow through, and prevents rocks and soil contamination of the Engineered 
Wood Fiber.  

K. Designed to cover the sub-grade and drainage matrix to ensure proper drainage. 

L. Seams should be overlapped 3”.  

2.5 ACCESSORY ITEMS   

A. Fibar mat 

B. 3’ x 3’ 1.5” with beveled edges (ADA compliant) on all sides.  

C. Placed under each swing seat, tire swings, slide exit, and sliding poles. 

D. Prevents excessive wear under swings and slides. 

E. Mat to be placed on top of the Engineered Wood Fiber. 

3.  PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine the substrate under which resilient paving is to be installed. Notify the Architect, in writing, 
of conditions detrimental to the proper and timely completion of the work. Do not proceed with the 
work until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install fibrous resilient paving in accordance with the manufacturer's printed instructions. 

B. Install quantity of material necessary to achieve the compacted thickness indicated on the drawings, 
and meeting ASTM and USCPSC headfall requirements. 

C. Finished grade and compaction shall be uniform throughout. 

D. Coordinate with location and attachment of play equipment to produce a safe neat appearance. 
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3.3 PROTECTION 

A. Restrict traffic, and protect fibrous resilient paving surfaces at all times until final acceptance of the 
work by the Owner. 

3.4 CLEANING 

A. Perform cleaning during installation of work and upon completion of the work. Remove from site all 
excess materials, debris, and equipment. Repair damage and/or staining resulting from paving 
operations. 

END OF SECTION 
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SECTION 32 84 00 

IRRIGATION SYSTEMS 

1.  PART 1   GENERAL 

1.1 SUMMARY 

A. WDHDH 

1. FLFGDFG 

(a) FMLFMF 

(1) DNSNFKSND 

a) NKDNVND 

B. This Section includes the following: 

1. Furnish and install a complete irrigation system as shown on the Drawings and herein 
specified. 

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING: 

A. Section 329300 - Planting 

B. Section 312000 - Earth Moving 

1.3 REFERENCES 

A. Uniform Plumbing Code - Latest edition 

B. National Electrical Code - NEC, latest edition 

C. Safety and Health Regulations for Construction, Department of Labor. 

1.4 QUALITY ASSURANCE 

A. Perform Irrigation System work in accordance with the Uniform Plumbing Code, National Electrical 
Code, the Safety and Health Regulations for construction, Department of Labor and all other 
applicable State and local codes and regulations. 

B. Nothing on the Plans or in the specifications shall take precedence over the requirements of the 
above rules and regulations. 

C. The Contractor shall furnish, without extra charge, any additional material and/or labor when required 
by the compliance with the above rules and regulations though the work be not mentioned in these 
particular Specifications or shown on the Drawings. 

D. Wherever the term "as per manufacturer's specifications and/or instructions," is used, it shall mean 
in strict accordance with the manufacturer's printed directions. If these directions conflict with these 
Specifications, the matter shall be brought to the Architect's attention and his instructions obtained 
before proceeding with the work. 

1.5 SUBMITTALS 

A. Materials List:  

1. Within ten (10) days after the award of the Contract, submit three copies of the complete 
lists of materials proposed for installation, and obtain the Architect's written approval thereof 
before proceeding. 

2. List all materials by manufacturer's name and model number. 

3. Only materials and items of equipment so approved shall be used. Any proposed 
substitutions together with descriptive material shall be included with the list. 
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B. Manuals: 

1. Prior to the final acceptance of the irrigation system, the Contractor shall furnish three (3) 
individually bound Service Manuals to the Architect for use by the Owner. The manuals shall 
contain complete exploded drawings, diagrams, and spare parts lists of all equipment 
installed showing components and catalog numbers together with the manufacturer's name 
and address. In addition, each Service Manual shall contain the following: 

(a) Index sheet indicating the Contractor's name, address, and phone number. 

(b) Copies of equipment warranties and certificates. 

(c) List of equipment with names, addresses, and telephone numbers of all local 
manufacturer's representatives. 

(d) Complete operating and maintenance instructions in sufficient detail to permit 
operating personnel to understand, operate, and maintain all equipment. 

C. Controller Charts: submit sample prior to installation. 

D. Certification of Backflow Preventer Inspection: Submit required copies of certification made by a 
certified technician to Water Company, City, and/or County in compliance with Title 17. 

1.6 FEES AND PERMITS 

A. Work under this Section shall include all fees, permits, licenses, and required inspections by 
concerned governing agencies. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver all materials in timely manner to ensure uninterrupted progress of the work; store in such a 
manner as will preclude damage thereto and permit ready access for inspection and identification of 
each shipment. 

B. Manufactured materials shall be delivered in original containers with brand and maker's names 
marked thereon. Materials in broken containers or showing evidence of damage will be rejected and 
must be immediately removed from the work. 

C. Store plastic pipe on flat pallets and protect from sunlight. 

1.8 PROJECT CONDITIONS 

A. Finished grades: Do not install irrigation lines until finished grades are established and approved by 
the Architect. 

B. Construction: Do not install sprinkler heads until walks, curbs, headers, and other structures that 
define plant areas are in place. 

1.9 WARRANTY 

A. Repair of damage: All damage to paving, planting, structures, and other improvements due to 
settlement of improperly contracted trench backfill shall be promptly repaired to the satisfaction of 
the Architect and without additional expense to the Owner. 

B. All materials and workmanship shall be as specified and shall, for a minimum of one year after 
completion and acceptance of the project, be and perform to the complete satisfaction of the Owner. 
At the end of this period, all required repairs and adjustments, including adjustments to grade, shall 
be made, including all repairs to other work made necessary thereby, without additional expense to 
the Owner. 

C. Present to the Architect at time of final acceptance, all warranties for all materials used. 
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2.  PART 2 PRODUCTS 

2.1 GENERAL 

A. The use of a manufacturer's name and model or catalog number is for the purpose of establishing of 
quality, and general configuration desired only. Other manufacturers' equipment may be submitted 
for approval by the Architect.  Only upon submittal and subsequent approval of the Material list shall 
these items be permitted. 

B. All materials throughout the system shall be new and in perfect condition. 

2.2 MATERIALS  

A. All materials shall be as herein specified and as specified and/or indicated on the Drawings. 

B. Pipe: 

1. Plastic Polyvinyl Chloride (PVC), Type 1120-1220, ASTM D 1785. 

(a) Classes and/or Schedules as specified on the Drawings. 

(b) All pipe shall be free of blisters, internal striations or any other defects or 
imperfections. The pipe shall be continuously and permanently marked with the 
manufacturer's name, material type, size, schedule or class, and quality control 
identifications. 

2. Pipe Sleeves: 1120-200 psi PVC plastic pipe. Extend 24" beyond back of curb or walk. 

3. Copper Pipe: Type K 

C. Pipe Fittings: 

1. Plastic: Polyvinyl Chloride (PVC) type 1; ASTM (D 2466). Solvent Weld as specified on the 
Drawings. 

2. Copper Pipe: Wrought Copper and Brass. 

D. Remote Control Wire: 

1. Irrigation control wires shall be Hunter jacketed decoder cables with U.L. approval for direct 
burial in ground, size #14. Splice shall be made with 3M DBR/Y-6 seal packs. 

2. Hunter decoders and grounding plates per Drawings and Hunter Specifications. Splice 
Packs: Epoxy filled splice packs, 3M Company DBY. 

E. Gate Valves: 

1. Bronze, non-rising system. 

2. 200 psi working pressure. 

3. All valves shall be line size. 

F. Controller Charts: 

1. Provide each controller with a diagrammatic chart, mounted inside the cover, showing the 
valves and sprinkler heads operated by the controller. 

2. Chart: black on white photo copy, hermetically sealed between 20 mil. plastic sheets.  
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G. Emitter Head Accessories: 

1. Strainer:  provide strainer at inlet to each drip line. Provide stainless steel screen having 
equivalent of 140-mesh filtration capacity. Incorporate flush valves within strainer to clean 
screen without disassembling unit. 

2. Pressure Regulator: incorporate regulator into each drip system if supply pressure exceeds 
50 psi. 

3. Riser Adaptors: required with a rigid piping system. 

4. Tubing Stakes: plastic coated steel, or other non-corrosive strong material to secure tubing. 

5. Emitter Outlet Check Valve (Bug Cap): Provide check valves at end of each emitter outlet 
distribution line. Valves shall permit free flow of water with minimum restriction; prevent back 
siphoning, entry of insects, and contamination into outlet ports. 

6. Access Sleeve: provide access sleeve to buried emitters placed in covered boxes. Secure 
lids of access sleeve with removable lugs. Secure drip hose in both vertical and horizontal 
axis. 

7. Closure Caps: provide in accordance with manufacturer’s recommendations. 

H. Other Equipment: Refer to the Drawings 

3.  PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the substrate in which the work is to be performed. Do not proceed until unsatisfactory 
conditions have been corrected. 

B. All scaled dimensions are approximate. Before proceeding with any work, carefully check and verify 
all dimensions on the site. 

C. Do not willfully install the sprinkler system as shown on the drawings when it is obvious in the field 
that obstructions, grade difference or differences in the area dimensions exist that might not have 
been considered in the engineering. Such obstructions or differences should be brought to the 
attention of the Owner's authorized representative. In the event this notification is not performed, the 
irrigation Contractor shall assume full responsibility for any revisions necessary. 

D. It is the responsibility of the irrigation contractor to familiarize himself with all grade differences, 
location of walls, retaining walls, etc. He shall coordinate his work with the general contractor and 
other sub-contractors for the location and the installation of pipe sleeves through walls, under 
roadways, paving, structures, etc. 

E. Locate all underground utility lines prior to excavating irrigation trenches and bring any conflicts to 
the attention of the Architect. Do not proceed with the work until instructions are received from the 
Architect. 

3.2 COORDINATION 

A. Schedule and coordinate work with other trades and with Owner's separate contractors. 

B. Install pipe in sleeves under paving and through walls and footings. 

C. Do not install sprinkler heads until walls, curbs, headers, and other related structures are in place. 

D. Do not install pipe until planting areas have been scarified under Planting work. 
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3.3 INSTALLATION 

A. Layout: 

1. Design is diagrammatic. All piping, valves, etc. shown within paved areas is for design 
clarification only and shall be installed in planting areas where possible. Install the work in 
a manner avoiding any conflicts between the irrigation system, planting, and architectural 
features. 

2. Due to the scale of drawings, it is not possible to indicate all offsets, fittings, sleeves, etc., 
which may be required. The Contractor shall carefully investigate the structural and finished 
conditions affecting all of his work and plan his work accordingly, furnishing such fittings, 
etc., as may be required to meet such conditions. Drawings are generally diagrammatic and 
indicative of the work to be installed.   

3. Where site conditions do not permit locating piping, valves, and heads where shown, notify 
Architect immediately and do not proceed until his instructions are obtained. 

4. Run pipe lines and automatic control wiring in common trenches wherever practical. 

5. Where piping and control wiring are shown under paving, they shall be installed in PVC 
sleeves whether called for on the drawings or not 

6. Notify Architect of any aspects of layout that will provide incomplete or insufficient water 
coverage of plant material and do not proceed until his instructions are obtained. 

B. Protection: Protect existing and new work at all times. Any existing buildings, equipment, piping, pipe 
coverings, sewers, sidewalks, landscaping, etc., damaged by the Contractor during the course of his 
work shall be replaced or repaired by the Contractor in a manner satisfactory to the Architect and at 
the Contractor's own expense and before the final payment is made. The Contractor shall be 
responsible for damage caused by leaks in the piping system being installed or in having been 
installed by him. He shall repair all damage so caused at his own expense and in a manner 
satisfactory to the Architect. 

C. Excavating and Trenching: 

1. Excavation shall be in all cases ample in size to permit the pipes to be laid at the elevation 
intended and to permit ample space for joining. 

2. Make trenches for pipelines deep enough to provide minimum cover from finish grade as 
follows: 

(a) 18-inch minimum cover over main lines, except under paving where it shall be 24 
inches. 

(b) 18-inch minimum cover over control wires from controller to valves, except under 
paving where it shall be 24 inches. 

(c) 12-inch minimum cover over lateral lines, except under paving where it shall be 18 
inches. 

3. Trenches shall be straight with bottoms at uniform slopes. 

4. Underground lines shall have a minimum horizontal clearance of 2 inches from each other. 
All lines shall have a minimum horizontal clearance of 12 inches from the lines of other 
trades. This requirement does not apply to any lines crossing at angles of from 45 to 90 
degrees with each other. A minimum 1-inch vertical clearance shall be maintained between 
lines that cross between these angles. 

5. No line shall be installed parallel to and directly over another line. 

6. Restore surfaces, existing underground installations, etc., that are damaged or cut as a 
result of excavations, to original conditions in manner approved by Architect. 
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7. Where irrigation lines interfere with other utilities, irrigation trenching, pipe work, adjust the 
trench depth as directed by the Architect. 

8. Piping under existing pavement may be installed by jacking or boring. All cutting or breaking 
of pavement will require the Architect's approval prior to starting the work. 

9. Where it is necessary to excavate adjacent to existing trees, the Contractor shall use all 
possible care to avoid injury to trees, and tree roots. Excavation in areas where two (2) inch 
and larger roots occur shall be done by hand. Roots one (1) inch and larger in diameter 
shall be painted with two coats of tree seal, or equal. Trenches adjacent to tree should be 
closed within twenty-four (24) hours; and where this is not possible, the side of the trench 
adjacent to the tree shall be kept shaded with burlap or canvas. 

D. Assembling Pipelines: 

1. All pipe shall be assembled free from dirt and pipe scale. Field-cut ends shall be reamed to 
remove rough edges and burrs. 

2. Rubber Ring Seal Joint: 

(a) Use factory-made male end or prepared field-cut male end to specifications of 
factory-made end. 

(b) Carefully clean bell or coupling and insert rubber ring without lubricant. Position 
ring carefully according to manufacturer's instructions.   

(c) Lubricate male end according to manufacturer's instructions and insert male end 
to specified depth. Use hands only when inserting PVC pipe 

(d) Thrust blocks shall be provided where necessary to resist system pressure on ring 
tite pipe and fittings. Blocks shall be concrete, and the size shall be based on an 
average soil safe bearing load of 1000# per square foot. 

(e) Form thrust blocks in such a manner to prevent any concrete from coming in 
contact with the pipe. Thrust blocks shall be between solid soil and the fittings. 

3. Solvent-Weld Joint: 

(a) Prepare joint by first making sure the pipe end is square, then deburring the pipe 
end and cleaning pipe and fitting of dirt, dust, and moisture. 

(b) Dry-insert pipe into fitting to check for mis-sizing. Pipe should enter fitting one-third 
to two-thirds the depth of socket. 

(c) Solvent Cement and Primer: For solvent weld joints shall be of make and type 
approved by manufacturer(s) of pipe and fittings. Cement shall be maintained at 
proper consistency throughout use. 

(d) Coat the inside socket surface of the fitting and the external surface of the male 
end of the pipe with primer. Then, without delay, apply cement liberally to the male 
end of the pipe and also apply cement lightly to the inside of the socket. At this 
time apply a second coat of cement to the pipe end. 

(e) Insert pipe immediately into fitting and turn one-quarter turn to distribute cement 
and remove air bubbles. The pipe must seat to the bottom of the socket and fitting. 
Check alignment of the fitting. Pipe and fittings shall be aligned properly without 
strain to either. 

(f) Hold joint still for approximately thirty (30) seconds and then wipe excess cement 
from the pipe. 

(g) Cure joint a minimum of thirty (30) minutes before handling and at least six (6) 
hours before allowing water in the pipe. 



 

 

PBK/230592 IRRIGATION SYSTEMS 32 84 00 
Consultant (10/02/2024)  (7) 

4. Threaded Joints for Plastic Pipe: 

(a) Field threading of plastic pipe or fittings is not permitted. Factory-formed threads 
only will be permitted. 

(b) Where assembling to threaded plastic fitting, take up joint no more than one full 
turn beyond hand tight. 

(c) Use strap-type friction wrench only; do not use metal-jawed wrench. 

(1) Cap or plug openings as pipeline is assembled to prevent entrance of dirt or obstruction. 

Remove caps or plugs only when necessary to continue assembly. 

(2) Where pipes or control wires pass through sleeves, provide removable non-decaying plug 

at ends of sleeve to prevent entrance of earth. 
E. Laying Pipe: 

1. Pipe shall be bedded in at least 2 inches of sand or finely divided material with no rocks or 
clods over 1 inch in diameter to provide a firm uniform bearing. 

2. PVC pipe shall be snaked from side to side of trench bottom to allow for expansion and 
contraction.  One additional foot per 100 feet of PVC pipe is the minimum allowance for 
snaking. 

3. Do not lay pipe when there is water in the trench or when the temperature is 32 degrees F 
or lower. 

4. Cap or plug openings as pipeline is assembled to prevent entrance of dirt or obstruction. 
Remove caps or plugs only when necessary to continue assembly. 

5. Where pipes or control wires pass through sleeves, provide removable non-decaying plug 
at ends of sleeve to prevent entrance of earth. 

F. Remote-Control Valves: 

1. Install where shown and group together where practicable. Limit one RCV per valve box. 

2. Install valves no farther than 12 inches from main line unless absolutely necessary. 

3. Locate valves no closer than 12 inches from walk edges, buildings, and walls. 

4. Thoroughly flush main line before installing valve. 

5. Place all control valves in valve boxes; use extensions as necessary to keep soil away from 
valves and solenoids. No soil allowed around valve. 

6. Attach a 2-inch diameter plastic identification tag with valve numbers stamped on it to each 
valve; secure with wire. 

7. Install decoders per manufacturer’s instructions. 

G. Gate Valves: 

1. Install where shown on the Drawings. 

2. Install a 9-inch diameter plastic valve box with twist lock cover. 

H. Automatic Control Wiring: 

1. Run lines along mains wherever practicable. Tie wires in bundles with pipe-wrapping tape 
at 10-foot intervals and allow slack for contraction between strapping. 

2. Loop a minimum of two (2) feet of extra wire in each valve box; both control wire and ground 
wire.  
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3. Connections shall be made with splice sealing packs. 

4. Splicing will be permitted only on runs exceeding 2500 feet. Locate all splices at valve 
locations. 

5. Where control lines pass under paving, they shall be enclosed in Schedule 40 PVC conduit. 

6. Each control valve shall be connected to its respective controller with its own individual 
control wire. Common ground wire shall be common to only those valves controlled by each 
individual controller. 

7. Install wire, decoders, grounding, etc. in strict accordance with Hunter two-wire installation 
instructions. 

I. Flushing Lines: 

1. Flush all rock, sand, and debris from the lines. 

2. Flush all main lines prior to installing valves and connecting lateral lines. 

3. Flush long dead end runs prior to capping pipe. 

4. Flush lateral lines prior to installing heads. Continue flushing process with water running 
slowly as heads are installed starting closest to valve and working outward. 

J. Testing Pipe: 

1. Pipe shall be center loaded with sufficient backfill in accordance with the paragraph on 
backfilling to anchor pipe before testing. No fittings shall be covered. 

2. Install remote-control valves prior to testing. 

3. Notify the Owner at least three (3) days in advance of testing. Tests will be observed and 
approved by the Owner. 

4. Perform testing and furnish all equipment for testing as work of this Section. 

5. Apply the following tests after solvent-weld plastic pipe joints have cured at least 24 hours: 

(a) Test live (constant pressure and QCV lines hydrostatically at 125 PSI minimum.  
Lines will be approved if test pressure is maintained for six (6) hours. The lines 
shall be restored to the original test pressure and the amount of water required to 
do so shall be measured. Approved tables of allowable loss will be consulted, and 
the line will be approved or not approved as such results may indicate. The 
Contractor shall make tests and repairs as necessary until test conditions are met. 

(b) Test lateral lines with water at line pressure and visually inspect for leaks. Retest 
after correcting defects. 

(c) The Contractor shall make tests and repairs as necessary until test conditions are 
met. 

K. Backfilling Pipe: 

1. Do not backfill until pipe has been tested and approved by the Architect. 

2. Backfill material shall be the earth excavated from the trenches, free from rocks, concrete 
chunks, and other foreign or coarse materials. 

(a) Backfill to depth of 6 inches above the top of pipe shall be finely divided material 
free of rocks or clods over 1 inch in diameter. 

(b) Remaining backfill shall be free of rocks or clods over 2 inches in diameter. 
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3. Place backfill in 6-inch lifts and compact by tamping as follows: 

(a) Under Paving: Percentage equal to that specified for the paving subgrade and 
base subgrade and base material. 

(b) Planting Areas: Percentage equal to adjacent soil. 

L. Automatic Controller(s): 

1. Locate controllers in general location shown on the Drawings with exact placement by the 
Architect. 

2. Connect control lines to controller in sequential arrangement according to assigned 
identification number of valves. Control lines shall be labeled at controller with permanent 
nonfading labels indicating identification number of valves controlled. 

3. Provide a 120-volt water-proof, disconnect switch on the service line; mount inside the 
controller pedestal. 

4. Set controllers plumb and true to line and grade; solidly in concrete bases in accordance 
with the manufacturer's printed specifications. 

5. Provide, program and install Hunter decoders for 2-wire control system. 

M. Automatic Rain Shut-off Device 

1. Install one rain shut-off device for each controller or group of controllers; where indicated 
on the drawings. 

2. Use manufacturer's mounting hardware; modify as required for site conditions. 

3. Provide all necessary wiring and connections to provide a complete, operable system, to 
the satisfaction of the Architect. 

N. Backflow-Prevention Assembly: 

1. Install backflow-prevention device as detailed. Exact location of assembly will be 
determined on the site by the Architect. 

2. Paint pipe and metal parts, except bronze, with primer and two coats exterior metal paint; 
color grey green. 

O. Sprinkler Heads and Quick-Coupler Valves: 

1. Thoroughly flush lines before installing heads or quick-coupler valves. 

2. Locate as shown and detailed on the Drawings. 

P. Coverage Test: 

1. When the irrigation system has been completed, a coverage test shall be performed in the 
presence of the Architect to determine if coverage of water afforded planting areas is 
complete. 

2. Change any heads, nozzles, orifices, or arcs as may be required to provide satisfactory 
coverage. 

3. Make minor changes in sprinkler head location to provide adequate coverage at no 
additional cost to the Owner. 

Q. Emitters and Bubblers: 

1. Install on uphill side of plant. 



 

 

PBK/230592 IRRIGATION SYSTEMS 32 84 00 
Consultant (10/02/2024)  (10) 

R. System Tests: Prior to final acceptance of irrigation system, the automatic sprinkler controllers shall 
be tested through all their cycles in the presence of the Architect, and any necessary adjustments 
shall be made. 

S. Record Drawings:   

1. Provide and keep up to date a complete "Record" set of prints which shall be corrected daily 
and show every change from the original Drawings and Specifications as well as 
dimensioned locations of pipe and equipment. This set of Drawings shall be kept on the site 
and shall be used only as a record set. 

2. "Record" Drawings shall show dimensions of all main lines and gate valves from the nearest 
structure. 

3. These Drawings shall also serve as work progress sheets, and neat and legible annotations 
shall be made daily as the work proceeds, showing the work as actually installed. These 
Drawings shall be available at all times for inspection by the Architect and shall be kept in 
a location designed by him. 

4. Provide the Owner with a set of electronic drawings with all corrections made and 
dimensions based on the above specified record prints. Drafting quality shall be equal to 
original drawings. 

T. Wrenches, Keys and Couplers: 

1. Provide the Owner at completion of the planting maintenance period with three (3) each of 
all operating and servicing keys and wrenches required for complete maintenance and 
operation of all valves. Include all wrenches necessary for complete disassembly of all 
valves. 

2. Couplers: Provide two couplers complete with hose swivels, 1-inch male hose thread, and 
1-inch throttling gate valve for use with quick-coupling valves. 

END OF SECTION 
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SECTION 32 91 20 

IMPORT TOP SOIL 

1.  PART 1   GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This section includes the following: 

1. Scarification of the Subgrade  

2. Installation of import topsoil 

3. Installation of import vegetable mix in raised planters 

4. Installation of import lightweight topsoil 

5. Installation of clean topsoil or import topsoil to replace soil adjacent to the building or paving 
that has been treated with lime. 

1.3 RELATED WORK 

A. Section 31 2000 – Earth Moving 

B. Section 32 9219 – Hydroseeding 

C. Section 32 9223 – Sodding 

D. Section 32 9300 – Planting 

E. Section 32 9343 – Palm Trees 

1.4 REFERENCES 

A. USDA Handbook No. 60 

1.5 DEFINITIONS 

A. Existing Soil: Area of undisturbed native soil where no rough grading is to be performed. Surface 
cultivation and soil amending are included in this Section.  

B. Subgrade: Soil level resulting from the rough grading work under another Section. Cultivation of all 
subgrade areas prior to placement of topsoil is included in this Section 

C. Stockpiled Native Topsoil: Topsoil stripped from the site prior to rough grading work under another 
Section, to be spread and amended as work under this Section. 

D. Imported Topsoil: Off-site topsoil imported and stockpiled under this Section, to be spread and 
amended as work under this Section. 

1.6 QUALITY ASSURANCE 

A. Provide written laboratory tests on any required import topsoil, prepared by a reputable firm 
experienced in the field of soils and plant nutrition. 

B. All tests will be paid for by the Owner, but the cost of re-testing of topsoil required because of rejected 
topsoil submittals will be deducted from the amount due the Contractor under this Section. 
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1.7 SUBMITTALS 

A. Three copies of laboratory tests on any planting areas that were treated with lime to verify quantity 
of lime in soil is acceptable for planting.  

B. Source of supply of proposed import topsoil types. 

C. Three copies of laboratory tests on the proposed import topsoil, import vegetable mix, and import 
lightweight topsoil. 

1. Fertility determined by pH, salinity, nitrate, ammonium, phosphate, potassium, calcium and 
magnesium analysis. 

2. Agricultural Suitability as determined by pH, salinity, boron, sodium, potassium, calcium and 
magnesium analyses using USDA saturation extract procedure. 

3. Appraisal of the soil type and certain chemical properties provided as pH, salinity, organic 
matter and particle size distribution (USDA classification). 

D. Three copies of laboratory tests on the stockpiled native topsoil. 

1. Soils analysis report through Waypoint Analytical Laboratory Inc, 1101 S. Winchester Blvd, 
Suite G-173, San Jose, CA  95128 Tel (408) 727-0330 or equal. The soil laboratory must 
be Seal of Testing Certified. Analyses are to be obtained at Contractor’s cost and are to 
include: 

(a) A05-2 Analysis Report to include amendment recommendations based on an 
“organic” approach to soil and landscape management. A05-2 requires a 4-cup 
sample. 

(b) Request Testing Agency to send one (1) copy of test results direct to the 
Landscape Architect and one (1) copy to the Owner. Existing soil shall be amended 
per soils analysis report. 

(c) Test for parasitic nematodes only, if the import soil is from an agricultural source. 

(d) The soil analysis lab test must be conducted within 120 days prior to the start date 
of planting, after mass grading and before fine grading. 

E. Fertilizers and amendments as required through the Soil analysis report and per Sections 32 9300 
and 32 9219 or 32 9223. 

1.8 PROJECT CONDITIONS 

A. Do not do subgrade preparation, or topsoil installation until construction work is completed in the 
area to be planted and the subgrade for topsoil is approved by the Architect. 

B. Protect utilities, paving, and other structures from damage caused by topsoil operations. 

C. Do not purchase or deliver any required import topsoil to the site without the written approval of the 
proposed topsoil by the Architect. 

2.  PART 2 PRODUCTS 

2.1 STOCKPILED NATIVE SOIL 

A. Quantity: The approximate quantity of stockpiled native topsoil will not be known until the demolition 
and rough grading have been completed under Civil work. 

B. Stockpiling: Stripped topsoil shall have been stockpiled on the site under Civil work. 

C. Composition: Fertile, friable, well-drained soil, of uniform quality, free of stones over 1 inch in 
diameter, sticks, oils, chemicals, plaster, concrete and other deleterious materials. 

D. Excess Topsoil: If more topsoil has been stockpiled on the site than is required to complete the work 
as indicated on the Drawings and specified in Sections 02930 and 02921, dispose of the excess 
topsoil on the site at the direction of the Owner at no additional cost to the Owner. 
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2.2 IMPORT TOPSOIL 

A. If insufficient topsoil has been stockpiled on the site to complete the work as indicated on the 
Drawings and herein specified, supply import topsoil of sufficient quantity to complete the work at no 
additional cost to the Owner 

B. Furnish and install sufficient topsoil to complete the work as indicated on the Drawings and herein 
specified 

C. Preselected Topsoils: 

1. Sandy Loam, TMT Enterprises, 408-432-9040 

2. Colma Loamy, Roger's , 650-952-1800  

3. Or equal. 

D. Agricultural Suitability: 

1. Salinity (ECe x 10(3)):   0-2 

2. Sodium (SAR) 2:   0-8 

3. (ESP) 1:    0-10 

4. Boron (PPM in Saturated Extract):  0- 0.7 

5. pH:    5.5 to 7.5 

E. Soil Type: agricultural sandy loam; maximum 50% clay and silt fines. Meet USDA specifications for 
the specified texture. 

F. Quality: free of debris, rocks over 2" diameter, noxious weeds and parasitic nematodes. 

G. Should the samples not meet all of the standards given above, the soil laboratory may submit in the 
report what additives (in addition to those specified in Section 329300) should be added to the soil 
to correct deficiencies.    

2.3 IMPORT TOPSOIL FOR RAISED PLANTER BEDS 

A. Furnish and install sufficient topsoil to complete the work as indicated on the Drawings and herein 
specified 

B. Preselected Topsoil: Local Hero Veggie Mix from American Soil & Stone 510-292-3000, or equal. 
Soil to consist of sandy loam, greenwaste compost, rice hulls, chicken manure, grape compost and 
fir bark OR 

C. Preselected Topsoil: Vegetable Blend from Lyngso 650-364-1730, or equal. Soil to consist of top soil, 
Diestel structured compost and fine redwood amendment. 

2.4 LIGHTWEIGHT SOIL MIX 

A. Raw Fir Bark (0 - 1/8 inch) 

1. Particle size (Dry Weight Basis): 

Percent Passing  Sieve Designation 
100   9.51 mm  3/8" 
95 – 100   6.35 mm  1/4" 
90 - 100   4.76 mm  No. 4  4 mesh 
75 – 100   2.38 mm  No. 8  8 mesh 
45 – 70   1.00 mm  No. 19  16 mesh 
0 – 30   500 micr on No. 35  32 mesh 

 

2. Organic Content (Dry Weight Basis): 90 - 100%. 
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B. Lignapeat, www.ReuserInc.com 

1. Properties of Wetted Up Material 

pH     5.4 - 6.8 
Ash (dry basis %)    3 – 6 
Electrical conductivity (u5/cm) Max  250 
Cationic exchange capacity (meq/100g) 60 – 130 
Total organic matter (W/W, dry basis %) 94 – 98 
Organic carbon (W/W, dry basis %)  45 – 50 
Lignin (W/W, dry basis %)   65 – 70 
Cellulose (W/W, dry basis %)   20 – 30 
Carbon Nitrogen ratio    80 : 1 
Water holding capacity (of dry weight) 8 – 9 times 
Air filled porosity (v/v, %)   10 – 12 
Total pore space (v/v, %)   94 – 96 

 

2. Appearance: Earthern granular and some short fibers. 

3. Color: Light to dark brown. 

C. Sand 

1. Particle Size (Dry Weight Basis): 

Percent Passing  Sieve Designation 
100   4.76 mm  No. 4  4 mesh 
95 – 100   2.00 mm  No. 10  9 mesh 
90 - 100   1.00 mm  No. 18  16 mesh 
65 – 100   500 micron No. 35  32 mesh 
0 - 50   250 micron No. 60  60 mesh 
0 - 20   105 micron No. 140  150 mesh 
0 – 5   53 micron No. 270  270 mesh 

 

2. Chemistry 

(a) Salinity (ECe):  0 - 3.0 

(b) Boron (ppm Saturation Extract):  0 – 1.0 

(c) Sodium (meq/1 Saturation Extract):  less than 15 

 

D. Red Lava Rock (1/8 - 1/4 inch) 

1. Particle Size (Dry Weight Basis): 

Percent Passing  Sieve Designation 
100   9.51 mm  3/8" 
95 - 100   6.35 mm  1/4" 
50 - 100   4.76 mm  No. 4  4 mesh 
0 - 40   2.38 mm  No. 8  8 mesh 
0 - 10   1.00 mm  No. 18  16 mesh 
0 – 10   500 micron No. 35  32 mesh 

 

2. Chemistry 

(a) Salinity (ECe):  0 - 3.0 

(b) Boron (ppm Saturation Extract):  0 - 1.0 

(c) Sodium (Meq1 Saturation Extract):  less than 15 
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E. Fertilizers and Lime:  First Quality and Standard Brands 

1. Controlled Release Fertilizer: Osmocote: 18-6-12 

2. Single Superphosphate: 0-25-0 

3. Potassium Nitrate: 13-0-44 

4. Dolomite Lime: Dolomite 65 Lime 

5. Iron Sulfate: 20% Fe Ferrous Sulfate 

6. Urea Formaldehyde: 38-0-0, 27% water insoluble nitrogen 

 

F. Mulch: Shredded "Walk-On-Bark"; Hyponex Corporation, Sun-Up Forest Products or equal: 

1. Fir or Pine, 2" to 1 3/4" 

40%-45% Wood Pieces 
15%-20% Cambium 
35%-45% Bark 

2. Chemistry: Salinity, ECe x 10(3) @ 25c.: 0-1.5 

G. Optional Pre-Designed Light Weight Soil Mix: 

1. The contractor may, at his option provide the following lightweight soil mix in lieu of the mix 
herein specified. 

2. Pre approved Optional Pre-designed Light Weight Soil Mix: Shelton Transfer Light Weight 
Soil Mix #5; manufactured by TMT Enterprises, 408-432-9040. 

 

3.  PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the substrate in which the work is to be performed. Do not proceed until unsatisfactory 
conditions have been corrected. 

3.2 PREPARATION 

A. All scaled dimensions are approximate. Before proceeding with any work, carefully check and verify 
all dimensions and quantities and immediately inform the Architect of any discrepancy between the 
Drawings and/or specifications and the actual conditions. No work shall be done in any area where 
there is such a discrepancy until review for same has been given by the Architect. 

B. Coordination: Coordinate work with other trades to insure proper sequencing fitting of construction. 

3.3 SUBGRADE PREPARATION 

A. Grades: 

1. Subgrades have been established under work of another Section to within 1 inch, plus or 
minus, of required grades. Subgrades are 6-inches below finished grades, plus or minus 
1-inch, allowing for 6-inches of topsoil and soil amendments. 

2. Verify that subgrades are within 1" plus or minus, of required subgrades. 

3. Notify the Architect prior to commencing soil preparation work if existing grades are not 
satisfactory or assume responsibility for conditions as they exist. 
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B. Weed and Debris Removal: All ground areas to receive topsoil shall be cleaned of all weeds and 
debris prior to any subgrade preparation or topsoiling. Weeds and debris shall be disposed of off the 
site. 

C. Do not perform any subgrade preparation work in areas where soil is contaminated with cement, 
plaster, paint, or other construction debris. Bring such areas to the attention of the Architect and do 
not proceed until the contaminated soil is removed and replaced. 

D. Moisture Content: Soil shall not be worked when moisture content is so great that excessive 
compaction will occur, nor when it is so dry that dust will form in the air or that clods will not break 
readily. Water shall be applied, if necessary, to bring soil to optimum moisture content for tilling and 
planting. 

E. Soil Loosening: Compacted soil subgrade in areas to receive topsoil shall be ripped or cultivated to 
the depths specified below. Water shall be added and ripping or cultivating shall be continued until 
the entire specified depth is loose and friable. All debris, pavement, concrete, and rocks over 2 inches 
in diameter shall be removed from the site. 

1. All compacted areas to be topsoiled:  rip or cultivate to 10 inches deep. 

3.4 INSTALLATION OF TOPSOIL 

A. Do not install topsoil until preparation of subgrade has been approved by the Architect. 

B. Moisture Content: Do not work topsoil when moisture content is so great that excessive compaction 
will occur, nor when it is so dry that dust will form, nor when clods will not break readily. Water shall 
be applied, if necessary, to bring soil to an optimum moisture content for tilling and planting. 

C. Remove all unacceptable lime treated soil in all plant areas next to the newly constructed building 
and paving to a depth of three feet and dispose of off the site. 

D. Remove noxious weeds, rocks over 2 inches in diameter, and debris from topsoil, and dispose of off 
the site. 

E. Fertilize and amend the soil as required by the Soil Analysis Report. If such a report is not available 
at the time of bidding, the following materials shall be used for bidding purposes only: 

1. Soil Amendments per 1,000 square feet: Incorporate thoroughly with top six (6) inches of 
all planting areas: 

(a) 6 cubic yards organic amendment as specified 

F. Thickness of topsoil, including soil conditioners to be added later under other Sections, shall be 6 
inches and grades shall conform to those indicated on the site grading plans and specified herein. 

G. Place topsoil and bring to a smooth even grade. Soil shall be thoroughly water settled and high and 
low areas regarded until the grade of all planting areas conforms to finished grade indicated on the 
Site Grading Plans to within plus or minus 1". 

END OF SECTION 
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SECTION 32 93 00 

PLANTING 

1.  PART  1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Soil preparation and conditioning 

2. Furnish and install plant materials 

3. Sheet mulch all new planted areas 

4. Furnish and install miscellaneous Landscape Accessories 

5. Maintenance 

1.3 RELATED WORK 

A. Section 31 20 00 – Earth Moving 

B. Section 32 91 13 – Soil Preparation 

C. Section 32 84 00 – Irrigation Systems 

1.4 REFERENCES 

A. All local, municipal and state laws, codes and regulations relating to all portions of this work are to be 
incorporated as part of these Specifications. These specifications shall not be construed to conflict with 
any of the above codes, regulations or requirements. The Specifications and Drawings shall take 
precedence when they call for materials, workmanship or construction of a better quality or higher 
standard than required by the above-mentioned codes and regulations. Furnish without extra charge 
additional materials and labor required to comply with above rules and regulations. 

B. State of California Model Water Ordinance (MWELO) 

C. Organic Materials Research Institute (OMRI) 

D. Seal of Testing Assurance (STA) 

E. Public utility agency having jurisdiction over the project work. 

F. "Sunset Western Garden Book," Lane Publishing Co., Menlo Park, California; current edition. 

G. "American Standards for Nursery Stock," American Association of Nurseryman, 230 Southern Building, 
Washington, D.C. 20005, ANS1 z60.1. 

H. International Society of Arboriculture, Guide for Plant Appraisal, latest version. 

I. US Composting Council Compost Analysis Program (CAP) 

J. US Composting Council (USCC) Seal of Testing Assurance (STA) program. 

K. Test Methods for the Evaluation of Composting and Compost (TMECC) 

L. ASTM International: D1557 – Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort. 

M. Manufacturer's recommendations. 
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1.5 QUALITY ASSURANCE 

A. Comply with sizing and grading standards of the latest edition of "American Standards for Nursery 
Stock." ANS1 z60.1. A plant shall be dimensioned as it stands in its natural position. 

B. All plant materials shall be nursery grown under climatic conditions similar to those in the locality of the 
project. 

C. Plant materials shall be inspected and approved at the place of growth, for compliance with 
specification requirements for quality, size, and variety prior to being delivered to the site. 

1. Such approval shall not impair the right of inspection and rejection upon delivery at the site or 
during progress of the work. 

2. Notify the Landscape Architect of the source of material no later than 30 days after award of 
the contract. 

3. One inspection at the place of growth shall be made. All plants materials requiring inspection 
by the Owner shall be assembled and available for inspection. 

4. If the Landscape Architect is required to make additional inspections at the place of growth 
due to failure of the Contractor to assemble the required plant materials, then photos that 
indicate the quality, size and variety may be acceptable. 

5. Remove unacceptable plant materials immediately from job site. 

D. Furnish all certificates of inspection that are required by county or state authorities. 

1.6 SUBMITTALS 

A. Soils analysis report through Waypoint Analytical Laboratory Inc, 1101 S. Winchester Blvd, Suite G-
173, San Jose, CA  95128 Tel (408) 727-0330 or equal. The soil laboratory must be Seal of Testing 
Certified. Analyses are to be obtained at Contractor’s cost and are to include:  

1. A05-2 Analysis Report to include amendment recommendations based on an “organic” 
approach to soil and landscape management. A05-2 requires a 4-cup sample.  

(a) Request Testing Agency to send one (1) copy of test results direct to the Landscape 
Architect and one (1) copy to the Owner. Existing soil shall be amended per soils 
analysis report.  

2. Test for parasitic nematodes only, if the import soil is from an agricultural source.  

3. The soil analysis lab test must be conducted within 120 days prior to the start date of planting, 
after mass grading and before fine grading. 

B. Submit the following material samples: 

1. Geotextile material 

2. Planting accessories 

3. Soil conditioners 

4. Mulch materials 

5. Tree ties and guying materials  

C. Submit the following materials certifications from approved qualified testing laboratories dated within 
120 days prior to the start date of planting. 

1. Soil conditioners and fertilizers 

2. Import topsoil 

3. List of all plant materials from the nursery, associated sizes and varieties.  

D. Fertilizers or soil amendment materials prohibited by Organic Materials Research Institute (OMRI) in its 
generic materials list are prohibited in construction of the project. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

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

B. Protect plants in transit and after delivery to the Project site. Plants in broken containers and plants with 
broken branches or injured trunks will be rejected. Remove rejected material from the site immediately. 

1.8 PROJECT CONDITIONS 

A. Do not do soil preparation, conditioning, and planting until construction work is completed in the area to 
be planted. 

B. Protect utilities, paving, and other structures from damage caused by planting operations. 

C. The irrigation system shall be installed and tested prior to planting. 

1.9 WARRANTY 

A. Warrant plant material to take root and grow, remain alive and, be in a healthy, vigorous condition for a 
period of one year after completion and acceptance of entire project. 

B. Replace, in accordance with the drawings and specifications, all plants that are dead or, as determined 
by the Architect, are in an unhealthy or an unsightly condition, and have lost their natural shape due to 
dead branches, or other causes due to the Contractor's negligence. The cost of such replacements is 
at the Contractor's expense. Warrant all replacement plants for one year after installation. 

C. Warranty shall not include damage or loss of trees, plants or groundcovers caused by fires, floods, 
freezing rains, or winds over 75 miles per hour, winter kill caused by extreme cold, and severe winter 
conditions not typical of planting area; acts of vandalism or negligence on the part of the Owner. 

D. Within 15 days of written notification by the Owner, remove and replace all guaranteed plant materials 
that, for any reason, fail to meet requirements of guaranty. Replacements shall be made to same 
specifications required for original materials and shall carry the same guaranty from the time they are 
replaced. 

2.  PART  2  PRODUCTS 

2.1 PLANT MATERIALS 

A. Quantities:  Plant materials shall be furnished in quantities required to complete work as indicated on 
the Drawings and shall be of species, kinds, sizes, etc., specified. 

B. Nomenclatures:  Plant names listed on Drawings conform to standardized plant names established by 
American Joint Committee on Horticulture Nomenclature, except that for names not covered therein, 
the established custom of the nursery trade is followed. 

C. Quality: 

1. Plants shall be symmetrical and typical for variety and species. 

2. Plants shall be sound, healthy, vigorous, and free from plant disease and insect pests or their 
eggs. 

3. All trees and shrubs shall be container grown or established "boxed-out", field-grown material 
unless otherwise specified. 

4. Container stock shall be grown in containers, in which delivered, for at least 8 months, but 
shall not be root bound. Container plants with cracked or broken balls of earth when taken 
from containers may be planted only with specified approval of the Architect. 

5. Plants shall not be pruned prior to delivery, except as authorized by the Architect. 

D. Substitutions will be allowed only when specified material is proved unavailable and only with the 
approval of the Architect. 
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E. Furnish plant materials within the height and spread ranges indicated and/or specified on the drawings. 
Larger stock is acceptable, at no additional cost. At least 75 percent of the stock shall be equal to the 
larger size in each range. 

F. Provide specimen size plant materials with a special height, shape or character of growth as indicated 
and/or specified on the drawings. Tag specimen trees and shrubs at the source of supply. The 
Architect will inspect specimen selections at the source of supply for suitability and adaptability to the 
selected location. When specimen plant materials cannot be purchased locally, provide sufficient 
photographs of the proposed materials for approval. 

G. Groundcover Plants: 

1. Groundcover plants, unless otherwise indicated on the Drawings, shall be rooted plants 
grown in flats. 

2. Plants shall be full and compact, not "leggy". 

2.2 SOIL CONDITIONERS 

A. Organic Compost: ‘Super Humus’ as available from Redi-Gro Corp (916) 381-6063 or “Z- Best 
Products (408) 586.9292 

1. Gradation: A minimum of 90% of the material by weight shall pass a ½” screen. Material 
passing the ½” screen shall meet the following criteria: 

Percent Passing Sieve Size 
85-100 9.51 mm (3/8 inch) 
50-80 2.38 mm (No. 8, 8 mesh) 
0-40 500 microns (No. 35, 32 mesh) 

2. Organic Content: Minimum 50% based on dry weight and determined by ash method.  
Minimum 250 lbs organic matter per cubic yard of compost. 

3. Carbon to Nitrogen Ratio: Ranges from 14:1 – 20:1. 

4. pH: 6.0 – 8.2 as determined in saturated paste. 

5. Moisture content: 35-60% 

6. Contaminants: The compost shall be free of contaminants such as glass, metal, and visible 
plastic. 

7. Maturity: Physical characteristics suggestive of maturity include: 

(a) Color: dark brown to black 

(b) Odor: 

Acceptable= none, soil-like, musty or moldy 
Unacceptable= sour, ammonia or putrid 

(c) Particle characterization: identifiable wood pieces are acceptable but the balance of 
material should be soil-like without recognizable grass or leaves. 

8. The compost analysis must be conducted within 120 days prior to the start day of planting. 

B. Synthetic Controlled Release Fertilizer: Not permitted. 

C. Organic Fertilizer: Compost Tea Bags or Root Zone Feeder Paks, 4-6-4, Sustane Natural Fertilizer of 
America, Inc. 1 (507) 263.3003, www.sustane.com. Follow manufacturer’s instructions for quantity and 
placement.  

D. Any other soil conditioner and/or fertilizer required by the Soils Analysis Report. 
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2.3 SOIL FOR PLANT BACKFILL MIX 

A. Import topsoil as specified in Section 32 91 13 – Soil Preparation. 

2.4 ACCESSORIES 

A. Wooden Tree Stakes: 

1. Stakes: 3" dia. Lodgepole Pine stakes, clean, smooth, un-treated; chamfered top and bottom. 

2. Length required to support tree as indicated on the drawings without chafing branches. 

(a) Provide two-inch (2") diameter by eight feet (8') long for trees less than 8' high and 
1" caliper. 

(b) Provide three-inch (3") diameter by eight to ten feet (8' - 10') long for trees greater 
than 8' high and 1" caliper. 

3. Ties: Fabric-reinforced corded rubber straps without wires; 3/8" x 3/4" x 24” minimum or 
length required by tree-staking details indicated on the Drawings. 

(a) Grow-Straight, 707/745-4330 

(b) V.I.T. cinch-tie, Dublin, CA, (818)882-9530 

(c) Black corded rubber tree ties w/ clips by greensleeves.com 

(d) Biodegradable VStrap webbing by Treestrap. 

B. Drain Rock: Hard durable crushed rock; ¾ inch dia. 

C. Geotextile Material: Woven Polypropylene monofilament cloth:  

1. Poly-Filter GB material; Carthage Mills Inc., Cincinnati, Ohio. 

2. Mirafi 160N, Non-woven fabric; Mirafi Corporation, El Toro, CA. 

D. Prefabricated Drainage Composite: 3/8" thick preformed high impact polymeric waffle pattern sheet 
faced with woven polypropylene geotextile material; Miradrain 9000, Mirafi Inc. or Hydroproduct HSF, 
Grace Construction Products.  

E. Tree Well Irrigation Tubes:  

1. Rigid perforated Polyvinyl Chloride (PVC) drainpipe; ASTM 2729; 3-inch diameter x 0.075 
inches.  

2. Grate Cap: high strength UV stabilized polypropylene round grate; black; NDS-14 or ADP A-
3103.  

F. Mulch: Natural Mulch, derived from recycled green waste and screened to 3/8” – 1/2” in size, dye-free, 
zankerlandscapematerials.com, 408.586.9292, or equal. 

G. Mulch for Bioretention Basins:  Organic Bioretention Mulch, float-resistant, 
zankerlandscapematerials.com, 408.586.9292, or equal.  

H. Cardboard Mulch: Cardboard mulch: 2 layers of 100% recycled B flute cardboard as a biodegradable 
weed barrier to cover entire planting area. www.stopwaste.org/sheetmulch. 

I. Root Barrier: 24" deep, molded, UV inhibited polyethylene with self-locking joiners. 

1. Tensile stress yield 3800 psi, ASTM D638. 

2. UB Series Deep Root Universal Barrier; Deep Root Corporation, 415.781.9700. 

3. NDS – EP Series, 800.726.1994, www.NDSPRO.com 



 

PBK/230592 PLANTING 32 93 00 
Consultant (10/02/2024)  (6) 

3.  PART  EXECUTION 

3.1 INSPECTION 

A. Examine the substrate in which the work is to be performed.  Do not proceed until unsatisfactory 
conditions have been corrected. 

3.2 PREPARATION 

A. All scaled dimensions are approximate. Before proceeding with any work, carefully check and verify all 
dimensions and quantities and immediately inform the Architect of any discrepancy between the 
Drawings and/or specifications and the actual conditions. No work shall be done in any area where 
there is such a discrepancy until review for same has been given by the Architect. 

B. Coordination: Coordinate work with other trades to insure proper sequencing fitting of construction. 

C. Contaminated Soil:  

1. Do not perform any soil preparation work in areas where soil is contaminated with cement, 
plaster, paint, lime or other construction debris. Bring such areas to the attention of the 
Architect and do not proceed until the contaminated soil is removed and replaced.  

2. Contaminated soil shall be removed to full depth of contaminants with a minimum depth of 12 
inches and replaced with acceptable topsoil. 

3.3 SOIL PREPARATION 

A. Grades: 

1. Grades have been established under work of another Section to within 1 inch, plus or minus, 
of required finished grades. 

2. Notify the Architect prior to commencing soil preparation work if existing grades are not 
satisfactory or assume responsibility for conditions as they exist. 

B. Weed and Debris Removal: All ground areas to be planted shall be cleaned of all weeds and debris 
prior to any soil preparation or grading work. Weeds and debris shall be disposed of off the site. 

C. Do not perform any soil preparation work in areas where soil is contaminated with cement, plaster, 
paint, or other construction debris. Bring such areas to the attention of the Architect and do not proceed 
until the contaminated soil is removed and replaced. 

D. Moisture Content: Soil shall not be worked when moisture content is so great that excessive 
compaction will occur, nor when it is so dry that dust will form in the air or that clods will not break 
readily. Water shall be applied, if necessary, to bring soil to optimum moisture content for tilling and 
planting. 

E. Soil Loosening: 

1. Scope: 

(a) Planting areas where no topsoil is indicated or specified: loosen soil as specified 
below. 

(b) Planting areas where topsoil is indicated or specified: loosening of subgrade is 
specified in the section on topsoiling, no additional loosening is required unless, as 
determined by the Architect, topsoil has become compacted by construction. 

2. Loosening: Cultivate soil to depths specified below:  

(a) Slopes steeper than 2:1: No loosening required. 

(b) All other areas to be planted: 8 inches deep. 

(c) Add water as necessary and cultivate in two directions until the entire depth is loose 
and friable.  

(d) Remove all debris, base rock, paving and rocks over 2-inches in diameter from the 
site. 
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3.4 SOIL CONDITIONING 

A. General: After soil preparation has been completed and high and low spots graded, add soil 
amendments as indicated below and rototill, making repeated passes with the cultivator to the depth 
specified until the amendments have been thoroughly mixed. 

B. Groundcover Areas 

1. Flat Grown:  Rototill the following into the top 3 inches of soil at the following specified rate 
per 1000 square feet of area: 6 cubic yards of yard waste compost (2" layer). 

2. Container Grown: Excavate and backfill planting holes in accordance with the paragraph on 
Tree, Shrub, and Vine Planting Holes. 

C. Tree, Shrub, and Vine Planting Holes: 

1. Planting Holes: 

(a) Locate planting holes per planting plans bringing any conflict with underground utility 
lines to the attention of the Architect. Locations for holes shall be staked on the site 
and the Architect's approval thereof obtained prior to excavating planting holes. 

(b) Excavate square holes to the sizes and depths indicated on the Drawings. 

(c) Scarify the sides and bottoms of the holes. 

(d) Drainage Test for Tree Holes: Fill selected holes in representative soil type areas 
with water and observe drainage over a 24-hour period. If subsoil appears 
impervious and planting holes do not drain, bring the condition to the attention of the 
Architect, and do not proceed with backfilling until written instructions are received 
from the Architect (refer to Drainage Holes for Tree Planting Holes herein specified). 

2. Install 5-gallon and larger plant material so that top of root ball will be even with top of sheet 
mulch. 

3. Backfilling: 

(a) Backfill the planting holes with the special backfill mix herein specified. 

(b) Water-settle backfill thoroughly or compact by other approved method prior to 
planting so plants do not settle. 

4. Special Backfill Mix for Planting Holes: 

(a) Materials for trees, shrubs and vines: 

70 percent import topsoil 
30 percent yard waste compost 

(b) Mixing: Prepare the mix in stockpiles on site; do not mix at each individual planting 
hole. Mix thoroughly, leaving no layers of soil amendments or clods of soil. 

5. Place fertilizer (quantity and type) as noted in the soils report. 

D. Drainage holes for tree planting holes: 

1. Install drainage holes as detailed on the Drawings in all tree-planting holes that have not 
drained within a 24-hour period. 

3.5 FINISHED GRADING 

A. When weeding, soil preparation, and soil conditioning have been completed and soil has been 
thoroughly water settled, all planting areas shall be smooth-graded, ready for placement of plant 
materials. 

B. Grading shall be done when soil is at optimum moisture content for working. 
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C. Grades: 

1. The Contractor shall make himself familiar with site grading plans and do finished grading in 
conformance with said plans and as herein specified. 

2. Finished grades shown on site-grading plans are given in feet and decimal fractions of feet.  
Slope uniformly between given spot elevations. Planting areas, including lawns, shall be true 
to grade with a 10-foot straight edge. 

3. Grades not otherwise indicated shall be uniform levels or slopes between points where 
elevations are given or between points established by walks, paving, curbs, or catch basins.  
Finished grades shall be smooth, even, and on a uniform plane with no abrupt change of 
surface. Minor adjustments of finish grades shall be made at the direction of the Architect, if 
required. 

4. All grades shall provide for natural runoff of water without low spots or pockets. Flow-line 
grades shall be accurately set and shall not be less than 2-percent gradient wherever 
possible. 

5. Shrub and Groundcover Areas: Finished grades shall be 1½ inches below top of adjacent 
pavement, headers, curbs, or walls, unless otherwise indicated on the Drawings. 

6. Tops and toes of all slopes shall be rounded to produce a gradual and natural-appearing 
transition between relatively level areas and slopes. 

3.6 PLANTING 

A. General: 

1. Do not install plant materials until all construction work has been completed and sprinkler 
systems have been installed and tested. Planting areas shall have been graded and prepared 
as herein specified and shall have been approved by the Architect. 

2. Do not plant during unfavorable weather. 

3. Soil shall be at an optimum moisture content for planting.  Do not plant in dry soil or muddy 
soil. 

B. Weed Control: Apply preemergence herbicide to all groundcover and mulched areas in accordance 
with the manufacturer's recommended rates. Any plant materials showing loss of vigor or health owing 
to improper application of the herbicide shall be replaced by the Contractor. 

C. Container Plants: 

1. Do not lift or handle container plants by tops, stems or trunks at any time. 

2. All plants shall be set so that, when settled, the natural grade in the container is 4 inches 
above the finished grade of lawns and 2 inches above finished grade of other planting beds. 

3. Taper finished grade away from root ball. 

4. In sodded lawn areas set the sod flush with the top of root ball to allow drainage away from 
the root crown. Leave root crown bare. 

5. Fertilizer:  As specified above. 

6. All plants shall be planted immediately after the containers are cut, and containers shall be 
regularly removed from the site so as not to present a hazard to persons using the area. 

7. Watering Basins: Form circular earth basin centered on the stem of each plant. The rim of 
basin shall be 4- inches above the grade at the stem. Do not form watering basins around 
trees in lawn areas. 
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D. Groundcover Plants: 

1. Install plants at spacings indicated on the Drawings. 

2. Plant in staggered rows, evenly spaced. 

3. Dig holes large enough to allow for spreading of roots. Place plants so root system lies free 
without doubling. 

4. Firm soil around roots to eliminate air pockets. 

5. Water thoroughly after planting, taking care not to cover crowns of plants with wet soil. 

3.7 PROTECTION 

A. Protect all planted areas and plants against trespassing and damage at all times.  If any plants are 
damaged, treat or replace as directed by the Architect, without additional cost to the Owner.  

B. Do not execute work in or over prepared plant areas or adjacent to planting without proper safeguards 
and protection. 

3.8 ACCESSORIES 

A. Cardboard Mulch: 

1. Install two layers of 100% recycled cardboard to the entire planting area, completely covering 
all existing soil and remaining vegetation that has not been removed.  

2. Wet cardboard while applying. 

3. Overlap cardboard a minimum of 12 inches. 

4. Cardboard shall abut directly against edge of pavement, curbs, boulders or other site 
features. Do not cover tree and shrub root crowns with cardboard.  

5. Fold excess cardboard under itself when at hardscape or root crowns.  

6. Retain any small cardboard scraps to patch holes created during sheet mulch process. 

B. Compost:  

1. Apply 2-inch depth of quality OMRI or CDFA listed recycled organic compost on top of the 
cardboard layer. Taper compost application to ½” when 6” or less from hardscape in all 
planting areas   

C. Mulching: 

1. After installing cardboard and compost, install bark mulch. 

2. Install bark mulch over planting areas indicated on the Drawings. 

3. Mulch shall be 3 inches deep; taper down flush with adjacent paving curbs or headers. 

4. Where watering basins are required around container plants, fill basin with 3- inch deep 
mulch. 

D. Tree Staking: 

1. Scope: Stake all 15 gallon and up box trees. 

2. Installation: Wooden Tree Stakes: 

(a) Double stake shall be placed at right angles to the prevailing wind.  

(b) Set stakes plumb.  

(c) Securely nail or bolt rubber straps to stakes; leave straps loose enough to allow a 
minimum of 3 inches lateral movement.  
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3. Nursery stake must be removed. If trunk is too spindly to support itself or has little or no taper 
then a flexible auxiliary stake of either ¼” spring steel or ½” bamboo should be used to 
provide needed support. Auxiliary stake should not extend past 2/3 of the tree. Wrap the ends 
of the auxiliary stake with tape to prevent rubbing and tie with nursery tape (no wire 
reinforcement) every 10 to 12 inches along the trunk.  

4. Trees shall remain plumb and straight from installation through the contractor warranty period. 

E. Planting: 

1. One-gallon plants 

(a) Push back compost and mulch to expose a circle of cardboard. 

(b) Cut an “X” into cardboard and pull back flaps. 

(c) Dig a small hole. 

(d) Place plant in hole so that top of root ball is even with top of mulch after planting.  

(e) Replace compost and mulch.  

2. Small plant material (4-inch pots, plugs, etc.) 

(a) Push back compost and mulch to expose a circle of cardboard. 

(b) Place plant on cardboard. 

(c) Replace compost and mulch 

(d) Keep stems and trunks of all plants clear of compost, mulch, and debris. 

F. Root Barrier: 

1. Furnish and install around all trees in tree wells, parking islands, and trees within 5 feet of 
paving. 

2. Install in accordance with the manufacturer's printed instructions. 

3. Install flush with finished grade. 

4. Install along edge of paving, do not wrap root barrier around root ball. 

G. Tree Irrigation Tubes: 

1. Install two tubes per tree well at opposite corners in all trees in paved areas. 

2. Fill with drain rock. 

3. Set grate cap 2 inch below sidewalk surface. 

3.9 GENERAL CLEANUP 

A. Remove all cans, surplus materials, and other debris from site. Recycle all containers. Neatly dress 
and finish all planting areas.  Flush walks, paved areas, and the like, clean to the satisfaction of the 
Architect. 

B. Rinse foliage of all plant materials within the construction area as often as necessary to keep the 
foliage free from dust generated by construction and planting work. 

C. Post-sheet mulch activities: 

1. Conduct a site walk through to identify bare or low areas and exposed cardboard. 

2. Add mulch to cover bare or low areas to a depth of 3 inches minimum. 

3. Fold exposed cardboard under at curb, trees, valve boxes and other edges.  
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3.10 INSPECTIONS 

A. Notification: The Contractor shall notify the Landscape Architect a minimum of 72 hours before 
requiring a visit by the Landscape Architect or his duly appointed representative to the site. 

B. Check Points: The following shall be considered check points and the Contractor shall only proceed 
with the work after the Landscape Architect has visited the site and determined that the work is 
proceeding satisfactorily. 

1. Completion of placement of soil mix and fine grading. 

2. When plant material is placed in the configuration shown on the Drawings before planting. 

3. A check visit shall be made to begin the maintenance period. At this time, the Contractor shall 
have completed all phases of the Plans and Specifications. Any discrepancies shall be noted 
at that time and the Contractor shall make appropriate corrections before the acceptance of 
the work. 

4. A conference including the Owner shall be held at the completion of the work, provided that 
all deficiencies brought out in the check visit which began the maintenance period have been 
corrected by this time. The Contractor shall continue to maintain the project at his own 
expense until all deficiencies have been corrected, at which time the Contractor shall request 
the Landscape Architect to visit the site and approve the project as complete. The Landscape 
Architect will accept the landscape project in writing. The date of the acceptance letter shall 
be the first day of the guarantee period. 

C. Should it be determined at the Final Inspection or Final Acceptance visit that any punchlist item is 
incomplete, any further review of the site will be terminated until all items are guaranteed, in writing, to 
be complete by the Contractor. The cost of additional site visits by the Landscape Architect to verify 
completion of work shall be paid for by the Contractor. 

3.11 MAINTENANCE 

A. Establishing Maintenance Period: 

1. As soon as all planting is completed, a planting review and preliminary inspection to 
determine the condition of the planting will be held by the Architect upon request of the 
Contractor. 

2. Upon approval of the work by the Architect, the 90-day maintenance period shall begin. 

B. Maintenance of Planting:  Continuously maintain all plantings in areas included in the Contract from the 
beginning of Contract work, during the progress of work, and for the length of the maintenance period 
after completion of all work until final acceptance of all Contract work by the Owner. 

C. Scope: 

1. New plantings. 

2. Existing plantings within the construction area. 

3. Continuous operations of watering, weeding, cultivating, trimming, fertilizing, spraying, insect, 
pest, fungus, and rodent control, and any other operations to assure good normal growth. 

D. Fertilizing: In addition to fertilizing of trees, shrubs, and groundcovers herein specified, furnish and 
apply any additional fertilizers necessary to maintain plantings in a healthy, green, vigorous growing 
condition during the maintenance period. 

E. Weeding, Cultivating, and Cleanup: Planting areas shall be kept neat and free from debris at all times 
and shall be cultivated and weeded at not more than 10-day intervals. 

F. Insect, Pest, and Disease Control: 

1. Insects and diseases shall be controlled by the use of approved insecticides and fungicides. 

2. Moles, gophers, and other rodents shall be controlled by traps, approved pellets inserted by 
probe gun, or other approved means. 
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G. Pruning: 

1. Prune new trees and shrubs at the direction of the Architect. 

2. Shape branch structure and thin out foliage. 

3. Do not remove lower branches from low-branching or multi-trunk trees, unless directed to do 
so by the Architect. 

H. Protection: Work under this Section shall include complete responsibility for maintaining adequate 
protection for all areas. Any damaged areas shall be repaired at no additional expense to the Owner. 

I. Replacements: Immediately replace any plant materials that die or are damaged. Replacements shall 
be made to the Specifications as required for original plantings. 

J. Condition of Plantings at the End of the Maintenance Period: 

1. All plant materials shall be live, healthy, undamaged, and free from infestations. 

2. Groundcover, shrub areas, and other planting areas shall be free of all weeds (broadleaf and 
grass weeds). 

3. Plantings that do not conform to Specifications shall be replaced and brought to a satisfactory 
condition before final acceptance of the work can be made. 

END OF SECTION 
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SECTION 33 05 16 

UTILITY STRUCTURES 

1. PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Manhole structures for gravity storm drain and sanitary sewer utilities. 

1.2 RELATED SECTIONS 

A. Section 31 23 33 – Trenching and Backfilling. 

B. Section 33 40 00 – Storm Drainage Utilities. 

C. Section 32 05 23 – Concrete for Exterior Improvements. 

1.3 RELATED DOCUMENTS 

A. AASHTO: 

1. M 199: Precast Reinforced Concrete Manhole Sections. 

B. ASTM: 

1. A 615/A615M: Deformed and Billet-Steel Bars for Concrete Reinforcement. 

2. C 478: Precast Reinforced Concrete Manhole Sections. 

3. C 1244: Test Method for Concrete Sewer Manholes by Negative Air Pressure (Vacuum) Test. 

C. Caltrans Standard Specifications. 

1. Section 51, Concrete Structures. 

2. Section 75, Miscellaneous Metal. 

D. California Building Code. 

1. Section 1172B – Exterior Routes of Travel. 

1.4 DEFINITIONS 

A. AASHTO: American Association of State Highway and Transportation Officials. 

B. ASTM: American Society for Testing Materials. 

1.5 SUBMITTALS 

A. Product data for the following: 

1. Cleanout plugs or caps. 

B. Shop drawings: Include plans, elevations, details and attachments for the following: 

1. Precast concrete manholes, frames and covers. 

2. Precast concrete clean out boxes and box covers. 

C. Design Mix Reports and Calculations: For each class of cast-in-place concrete. 

D. Field Test Reports: Indicate and interpret test results for compliance with performance. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Handle precast concrete manholes according to manufacturer’s written instructions. 

B. Protect imported bedding and backfill material from contamination by other materials. 
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2. PART 2  PRODUCTS 

2.1 CLEANOUTS 

A. Piping: Same as sanitary sewer line if possible. 

B. Top Cap: Threaded and of same material as piping if possible. 

C. Box Size: As required to provide access and allow easy removal and reinstallation of cap. 

D. Box Types: 

1. Landscape Areas: Portland cement concrete box and box cover (bolt-down), light duty. 

2. Traffic Areas: Portland cement concrete box and box cover or steel or cast iron cover, heavy duty, both 
box and cover (bolt down) to be rated for AASHTO H20 loading. 

E. Box Cover Markings: “S.D.” for storm drain cleanouts, “S.S.” for sanitary sewer cleanouts, unless otherwise 
specified. 

F. Available Manufacturers: Subject to compliance with requirements, box manufacturers offering products that 
may be incorporated into the Project include, but are not limited to the following: 

1. Associated Concrete Products, Inc. (Santa Ana, California) (Tel. 714-557-7470). 

2. Brooks Products Inc. (El Monte, California) (Tel. 818-443-3017). 

3. Christy Concrete Products, Inc. (Fremont, California) (Tel. 800-486 7070). 

2.2 MANHOLES 

A. General: Size, shape, configuration, depth, etc. of manhole and frame and cover shall be as indicated. 

B. Portland Cement Concrete and Reinforcing: 

1. Cast-In-Place Portion: Use Class A Concrete per Caltrans Standard Specification Section 90, and 
ASTM A615 Grade 60 reinforcing steel bars.   

2. Precast Portion: ASTM C 478. Rate for AASHTO H20 loading in traffic areas. 

C. Frames and Covers: As indicated and in accordance with Caltrans Standard Specification Section 75-1.02. 

D. Steps: ASTM C 478 or AASHTO M 199. Manufacture from deformed, ½-inch steel reinforcement rod 
complying with ASTM A 615 and encased in polypropylene complying with ASTM D4101. Include pattern 
designed to prevent lateral slippage off step. Acceptable manufacturer is Hanson Concrete Products, 
(Milpitas, CA) (Tel 408-262-1091) or equal. 

E. Force Main Piping Access Openings: 

1. General: As indicated. 

2.3 JOINT SEALANT FOR STRUCTURES AND MANHOLES 

A. Mortar: Caltrans Standard Specification Section 51-1.135. 

1. Use to seal around pipes at connections to structures and manholes. Also use to seal joints between 
precast sections of structures and manholes. 

B. Gaskets: Preformed flexible rubber or plastic gasket. 

1. Rubber Gaskets: ASTM C443. 

2. Plastic Gaskets: Federal Specification SS-S-00210 (GSA-FSS), Type I, Rope Form; or alternate 
standard which may exist. Acceptable material is “Ram-Nek,” as manufactured by the K. T. Snyder 
Company (Houston TX), or equal. 
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3. PART 3  EXECUTION 

3.1 CLEANOUT INSTALLATION 

A. General: Install as indicated. 

3.2 MANHOLE INSTALLATION 

A. General: Install as indicated. 

3.3 TESTING OF MANHOLES ON GRAVITY LINES 

A. At the option of the Contractor, either the following hydrostatic or vacuum test shall be performed. 

B. Hydrostatic Test:  

1. Insert inflatable plugs in all sewer inlets and outlets. 

2. Fill the manhole with water to a point six inches below the base of the manhole frame. 

3. Maintain the water at this point for one hour to allow time for absorption. 

4. Begin one-hour test period. Measure the amount of water added in one-hour period to maintain the 
water level at six inches below the base of the manhole frame. Do not allow water level to drop more 
than 25% of the manhole depth. 

5. Determine the allowable leakage by the following formula. 

L=0.0002 x D X H 1/2 

L = Allowable leakage, gallons per minute. 

D = Depth of manhole from top to bottom, feet. 

H = Head of water in feet as measured from the surface of the water in the manhole to the sewer line 
invert or to the prevailing ground water surface outside the manhole. The lesser height governs. 

6. If the leakage exceeds the allowable, determine the cause, take remedial action and re-test the 
manhole. If the leakage is less than the allowable and leaks are observed, repair the leaks. 

C. Vacuum Test:  

1. General: Test in accordance with ASTM C 1244. 

2. Test prior to backfilling around the manhole. 

3. Test Preparation: Plug all lift holes and pipes entering or exiting the manhole. 

4. Place test head inside the top section of the manhole’s cone section and inflate in accordance with the 
manufacturers instructions. 

5. Draw a vacuum of 10-inches of mercury and shut the pump off. 

6. With the valve closed, the time for the vacuum to drop 9-inches shall be measured. 

7. The manhole shall pass the test if the time is greater than 60 seconds for a 48-inch diameter manhole, 
75 seconds for a 60-inch diameter manhole and 90 seconds for a 72-inch diameter manhole. 

8. If the manhole fails the initial test, make necessary repairs with a non-shrink grout while the vacuum is 
still being drawn. Retest until a satisfactory test is obtained. 

END OF SECTION
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SECTION 33 10 00 

WATER UTILITIES 

1. PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Site water distribution system for domestic and fire protection services up to 5 feet of any on-site building 
being served. 

B. Domestic water and fire protection water transmission or distribution system within a roadway or street right-
of-way. 

1.2 RELATED SECTIONS 

A. Section 31 23 33 – Trenching and Backfilling. 

B. Section 32 05 23 – Concrete for Exterior Improvements. 

1.3 RELATED DOCUMENTS 

A. ASTM: 

1. A 536: Specification for Ductile Iron Castings. 

2. B 88: Specifications for Seamless Copper Water Tube. 

3. D 1785: Specifications for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120. 

4. D 2564: Specifications for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping Systems. 

B. AWWA: 

1. C104: Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water. 

2. C105: Polyethylene Encasement for Ductile-Iron Pipe Systems. 

3. C110: Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In. (76 mm Through 1,219 mm) for Water. 

4. C111: Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

5. C115: Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges. 

6. C150: Thickness Design of Ductile Iron Pipe. 

7. C151: Ductile-Iron Pipe, Centrifugally Cast, for Water. 

8. C153: Ductile- Iron Compact Fittings for Water Service.c 

9. C200: Steel Water Pipe-6 In. (150 mm) and larger. 

10. C203: Coal-Tar Protective Coatings and Linings for Steel Water Pipelines-Enamel and Tape-Hot 
Applied. 

11. C205: Cement-Mortar Protective Lining and Coating for Steel Water Pipe- 4 In. and Larger-Shop 
Applied. 

12. C207: Steel Pipe Flanges for Waterworks Service-Sizes 4 In. Through 144 In. (100 mm Through 3,600 
mm). 

13. C208: Dimensions for Fabricated Steel Water Pipe Fittings. 

14. C209: Cold Applied Tape Coatings for the Exterior of Special Sections, Connections and Fittings for 
Steel Water Pipelines. 

15. C210: Liquid-Epoxy Coating Systems for the Interior and Exterior of Steel Water Pipelines. 
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16. C213: Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water Pipelines. 

17. C214: Tape Coating Systems for the Exterior of Steel Water Pipelines. 

18. C218: Coating the Exterior of Aboveground Steel Water Pipelines and Fittings. 

19. C219: Bolted, Sleeve-type Couplings for Plain-End Pipe. 

20. C500: Metal-Seated Gate Valves for Water Supply Service. 

21. C502: Dry-Barrel Fire Hydrants. 

22. C503: Wet Barrel Fire Hydrants. 

23. C504: Rubber Seated Butterfly Valves. 

24. C507: Ball Valves 6 In. Through 8 In. (150 mm Through 1,200 mm). 

25. C508: Swing-check Valves for Waterworks Service, 2 In. (50mm) Through 24 In. (600 mm) NPS. 

26. C509: Resilient-Seated Gate Valves for Water Supply Service. 

27. C510: Double Check Valve Backflow-Prevention Assembly. 

28. C511: Reduced-Pressure Principle Backflow-Prevention Assembly. 

29. C512: Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service. 

30. C550: Protective Epoxy Interior Coatings for Valves and Hydrants. 

31. C600: Installation of Ductile-Iron Water Mains and Their Appurtenances. 

32. C605: Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings. 

33. C606: Grooved and Shouldered Joints. 

34. C651: Disinfecting Water Mains. 

35. C800: Underground Service Line Valves and Fittings. 

36. C900: Polyvinyl Chloride (PVC) Pressure Pipe and Fittings, 4 In. Through 12 In. (100mm Through 
300mm) for Water Distribution. 

37. C901: Polyethylene (PE) Pressure Pipe and Tubing, ½ In. (13mm) Through 3 In. (76mm) for Water 
Service. 

38. C905: Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In. Through 48 In. (350 mm 
Through 1,200 mm) for Water Transmission and Distribution. 

39. C906: Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) through 63 In (1,575 mm), for 
Water Distribution and Transmission. 

40. C907: Polyvinyl Chloride (PVC) Pressure Fittings for Water – 4 In. through 8 In. (100 mm Through 200 
mm). 

41. C908: PVC Self-Tapping Saddle Tees for Use on PVC Pipe. 

42. M11: Steel Pipe - A Guide for Design and Installation. 

43. M23: PVC Pipe – Design and Installation. 

44. M41: Ductile-Iron Pipe and Fittings. 
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1.4 DEFINITIONS 

A. AASHTO: American Association of State Highway and Transportation Officials. 

B. ASTM: American Society for Testing Materials. 

C. AWWA: American Waterworks Association 

D. DI: Ductile iron. 

E. DIP: Ductile iron pipe. 

F. FM: Factory Mutual. 

G. NFPA: National Fire Protection Association. 

H. NSF: National Sanitation Foundation. 

I. PCC: Portland cement concrete. 

J. PE: Polyethylene. 

K. PVC: Polyvinyl Chloride. 

L. UL: Underwriters Laboratory. 

1.5 SYSTEM PERFORMANCE REQUIREMENTS 

A. Minimum Internal Pressures: As indicated on plans. 

B. External Load: Earth load indicated by depth of cover plus AASHTO H20 live load unless indicated 
otherwise. 

1.6 SUBMITTALS 

A. Product Data: For the following: 

1. Piping materials and fittings. 

2. Pipe couplings. 

3. Flexible pipe fittings. 

4. Restrained pipe fittings. 

5. High deflection fittings/ball joints. 

6. Expansion joints. 

7. Flexible expansion joints. 

8. Gate valves. 

9. Butterfly valves. 

10. Check valves. 

11. Air and vacuum relief valves. 

12. Blow-off valves. 

13. Pressure reducing valves. 

14. Pressure sustaining valves. 

15. Ball valves. 

16. Fire hydrants. 
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17. Post indicator valves. 

18. Fire department connections. 

19. Backflow preventers. 

20. Precast valve boxes and box covers. 

B. Shop drawings: Include plans, elevations, details and attachments. 

1. Precast and cast in-place vaults and covers. 

2. Wiring diagrams for alarm devices. 

C. Field test reports: Indicate and interpret test results for compliance with the Project requirements. 

1.7 QUALITY ASSURANCE 

A. Comply with requirements of utility supplying water. Do not operate existing valves or tap existing piping 
without written permission and/or presence of utility company representative. 

B. Comply with the following requirements and standards: 

1. NSF 61: “Drinking Water System Components-Health Effects” for materials for potable water. 

2. NFPA 24: “Installation of Private Fire Service Mains and Their Appurtenances” for materials, 
installations, tests, flushing, and valve and hydrant supervision. 

3. NFPA 70: “National Electric Code” for electrical connections between wiring and electrically operated 
devices. 

C. Provide listing/approval stamp, label, or other marking on piping and specialties made to a specified 
standard. 

1.8 MATERIAL DELIVERY, STORAGE AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 

2. Protect valves against damage to threaded ends and flange faces. 

3. Set Valves in best position for handling. Set valves closed to prevent rattling. 

B. 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. 

C. Handling: Use slings to handle valves and fire hydrants whose size requires handling by crane or lift. Rig 
valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points. 

D. During Storage: Use precautions for valves, including fire hydrants according to the following. 

1. Do not remove end protectors, unless necessary for inspection, then reinstall for storage. 

2. Protection from Weather: Store indoors and maintain temperature higher than ambient dew-point 
temperature. Store indoors and maintain temperature higher than ambient dew point temperature. 
Support off the ground or pavement in watertight enclosures when outdoor storage is necessary. 

E. Do not store plastic pipe and fittings in direct sunlight. 

F. Protect pipe, fittings, flanges, seals and specialties from moisture, dirt and damage. 

G. Protect linings and coatings from damage. 

H. Handle precast boxes, vaults and other precast structures according to manufacturer’s written instructions. 

I. Protect imported bedding and backfill material from contamination by other materials. 
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1.9 COORDINATION 

A. Coordinate connection to existing water mains with water utility supplying water. 

B. Coordinate piping materials, sizes, entry locations, and pressure requirements with building domestic water 
distribution piping and fire protection piping. 

2. PART 2  PRODUCTS 

2.1 SMALL-SIZE SERVICE PIPES 

A. Copper Pipe: Sizes ¾-inch through 2-inch. 

1. Pipe and Fittings: ASTM B 88, Type K, seamless water tube, annealed. 

2. Joints: Restrain by couplings. 

B. PE Plastic Pipe: Sizes ½-inch through 3-inch. 

1. Pipe and Fittings: AWWA C901. 

2. Joints: Restrain with clamps or heat-fusion. 

 

C. PVC Pipe: Sizes1/8-inch through 3 inch. 

1. Pipe and Fittings: ASTM D 1785, Schedule 40 

2. Joints: Restrain with solvent cement. Do not use threaded pipe. 

3. Solvent Cement: ASTM D2564. 

2.2 LARGE-SIZE SERVICE AND DISTRIBUTION PIPES 

A. DIP: Sizes 4-inch through 48-inch. 

1. Pipe: AWWA C150 and C151. 

2. Fittings 

a. Standard: AWWA C110, sizes 4-inch through 48-inch. 

b. Compact: AWWA C153, sizes 4-inch through 24-inch. 

3. Pipe and Fitting Lining: Cement Mortar, AWWA C104. 

4. Pipe and Fitting Coating: Asphaltic, AWWA C151 or C115. 

5. Exterior Soil Corrosion Protection for Pipe and Fittings: Polyethylene encasement, AWWA C105.  

6. Unrestrained Joints: 

a. Push-On Bell and Spigot Joint: AWWA C111. 

b. Mechanical Joint: AWWA C111. 

7. Restrained Joints: 

a. Flanged Joint: AWWA C115. 

b. Push-On Bell and Spigot Joint: AWWA C111 with “Field Lok Gasket,” sizes 4-inch through  
24-inch;“TR Flex,” sizes 4-inch through 64-inch; both by U. S. Pipe (Birmingham AL)  
(Tel.205-254-7442) or approved equal. “Megalug” restraint harness, Ebaa Iron (Eastland TX)  
(Tel 800-443-1716) or approved equal. 
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c. Mechanical Joint: AWWA C111 with “Mega Lug,” sizes 3-inch through 48-inch. Ebaa Iron 
(Eastland TX) (Tel 800-443-1716) or approved equal. 

d. Grooved and Shouldered Joints: AWWA C150, AWWA C151 and AWWA C606. 24-inch 
maximum size. 

8. Couplings: 

a. Plain End Pipe to Plain End Pipe: Ductile iron or steel bolted couplings, manufacturer’s shop 
coating with low alloy steel bolts and nuts. Steel couplings to conform to AWWA C219.  
Smith-Blair, Inc, (Texarkana, AR) (Tel. 501-773-5127), Dresser (Bradford, PA) (Tel.-814-368-
3131) or approved equal. 

b. Plain End Pipe to Flanged Pipe: 1) Ductile iron or steel bolted flanged coupling adapters, 
manufacturer’s shop coating with low alloy steel bolts and nuts. Steel flanged couplings to 
conform to AWWA C219. Smith-Blair, Inc, (Texarkana, AR) (Tel. 501-773-5127), Dresser 
(Bradford, PA) (Tel.-814-368-3131) or approved equal; or 2) restrained flange adapter, 
“Megaflange,” sizes 3-inch through 36 inch, Ebaa Iron (Eastland TX) (Tel 800-443-1716) or 
approved equal.  

B. PE Pipe: Sizes 4-inch through 64-inch. 

1. Pipe and Fittings: AWWA C906. 

2. Joints: 

a. Thermal Butt Fusion: AWWA C906 and pipe manufacturer’s recommendations. 

b. Flanged joining: AWWA C906 and pipe manufacturer’s recommendations. 

c. Other: Check with pipe manufacturer. 

C. PVC Pipe: Sizes 4-inch through 48-inch. 

1. Pipe: 

a. 4-inch through 12-inch: AWWA C900. 

b. 14-inch through 48-inch: AWWA C905. 

2. Fittings: DI conforming to 2.2A above. 

3. Unrestrained Joints: 

a. Push-On Bell and Spigot Joint: AWWA C900. 

4. Restrained Joints: 

a. Push-On Bell and Spigot Joint: Harness assembly as manufactured by Ebaa Iron (Eastland, Tx) 
(Tel. 800-433-1716) or approved equal. 

b. Plain End PVC to DI Mechanical Joint: Ebaa Iron (Eastland, Tx) (Tel. 800-433-1716) or approved 
equal. 

5. Steel or Ductile Iron Couplings: 

a. Plain End Pipe to Plain End Pipe: Ductile iron or steel bolted couplings, manufacturer’s shop 
coating with low alloy steel bolts and nuts. Steel couplings to conform to AWWA C219. Smith-
Blair, Inc, (Texarkana, AR) (Tel. 501-773-5127), Dresser (Bradford, PA) (Tel.-814-368-3131) or 
approved equal. 

b. Plain End Pipe to DI or Steel Flanged Pipe: Ductile iron or steel bolted flanged coupling adapters, 
manufacturer’s shop coating with low alloy steel bolts and nuts. Steel flanged couplings to 
conform to AWWA C219. Smith-Blair, Inc, (Texarkana, AR) (Tel. 501-773-5127), Dresser 
(Bradford, PA) (Tel.-814-368-3131) or approved equal. 
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6. PVC Couplings 

a. Unrestrained Plain End to Plain End Pipe: AWWA C900, as manufactured by CertainTeed (Valley 
Forge, PA) (Tel. 610 341-6820) or approved equal. 

b. Restrained Plain End to Plain End Pipe: AWWA C900, “Certa-Lock” as manufactured by 
CertainTeed (Valley Forge, PA) (Tel. 610 341-6820) or approved equal. 

D. Cement Mortar Lined and Coated Steel Pipe: 6-inch and larger. 

1. Pipe: AWWA C200 and AWWA M11. 

2. Special Sections and Fittings: AWWA C200, C207, C208 and AWWA M11 for all bends, tees, nozzles, 
closures, etc. 

3. Flanges: AWWA C207. Includes blind flanges. 

4. Linings and Coatings for Pipe, Special Sections and Fittings: Cement Mortar Lining and Coating: 
AWWA C205.  

a. Liquid Epoxy Lining and Coating: AWWA C210. 

b. Fusion Bonded Epoxy Lining and Coating: AWWA C213. 

c. Coal-Tar Lining and Coating: AWWA C203. 

d. Cold-Applied Tape Coatings, Piping: AWWA C214. 

e. Cold-Applied Tape Coatings, Specials, Connection and Fittings: AWWA C209. 

f. Cold Applied Petrolatum Tape and Petroleum Wax Tape Coatings for the Exterior of Special 
Sections, Connections, and Fittings for Buried or Submerged Steel Water Pipelines. 

g. Aboveground Pipe Coatings: AWWA C218.] 

5. Non-Restrained Joints: AWWA M11. 

a. Rubber Gasket: Carnegie-shape rubber gasket as indicated. 

6. Restrained Joints: AWWA M11. Where a flanged joint, butt strap or coupling are not indicated, either 
restrained joint a, or b, as follows, is acceptable, but the selected joint shall be used throughout the 
project. 

a. Rubber Gasket: Carnegie-shape rubber gasket with field welded restraint bar as indicated. 

b. Field Lap Welded Slip Joint: As indicated. 

c. Field Welded Butt Strap: As indicated. 

d. Flanged Joint: AWWA C207 with Type 316L stainless steel bolts and nuts as indicated. 

7. Joint Coating for Cement Mortar Lined and Coated Steel Pipe: 

a. Field Joint Encasement: Cement mortar contained in fabric lined with closed cell polyethylene 
foam as indicated. Attach fabric to pipe with Type 316L stainless steel straps as indicated. Closed 
cell polyethylene foam encasement shall be by Industrial Specialties (Fullerton, CA) (Tel. 800-
638-8127) or approved equal. 

8. Non-Restrained Flexible Couplings: AWWA C219, Smith Blair, Inc (Texarkana, TX) (Tel. 501-773-
5127), Number 411 or approved equal, with factory applied fusion-bond epoxy coating and Type 316L 
stainless steel bolts and nuts. 
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9. Restrained Flexible Couplings: Non-restrained flexible coupling supplemented with a restraining 
harness as indicated and as follows: 

a. Restraining harness design by Contractor’s pipe manufacturer using criteria presented in Section 
13.10 of AWWA M11. 

b. Space harness-lugs and tie bolts equally around the pipe. 

c. Type 316L stainless steel harness tie bolts and nuts. 

d. Design and dimensions of harness lugs to be modified from that shown in AWWA M11, as 
necessary, to provide additional height to clear the coupling. 

10. Field Coating of Coupling Assemblies: Apply either of the following flexible tape and mastic or putty 
coating systems to the all non-restrained or restrained flexible steel couplings. 

a. Denso Coating System – Denso North American, Inc., (Houston, TX), (Tel 281-821-3355). 

b. Trenton Coating System – Allied Utility Products, (Livermore, CA) (Tel. 510-484-4007 or 510-373-
7400). 

2.3 HIGH DEFLECTION FITTINGS/BALL JOINTS 

A. Plain End Pipe: Xtra Flex Restrained Joint High Deflection Fittings, 4-inch through 24-inch, U. S. Pipe, 
(Birmingham, AL) (Tel. 205-254-7442) or approved equal. 

B. Mechanical or Flanged Joint: Flex 900, 4-inch through 12-inch, Ebaa Iron Sales, (Eastland, TX) (Tel. 800-
433-1716) or approved equal. 

2.4 EXPANSION JOINTS 

A. TR Flex Joints: TR Flex Telescoping Sleeve, 4-inch through 64 inch, U. S. Pipe, (Birmingham, AL) (Tel. 205-
254-7442). 

B. Mechanical or Flanged Joint: Ex-Tend 200, 4-inch through 36-inch, EBAA Iron Sales, (Eastland, TX) (Tel. 
800-433-1716) or approved equal. 

2.5 FLEXIBLE EXPANSION JOINTS 

A. Plain End to Plain End Pipe: “Xtra Flex,” sizes 4-inch through 24-inch, U. S. Pipe, (Birmingham AL) (Tel. 205-
254-7442) or equal. 

B. Flanged or mechanical Joint: “Flex-Tend,” sizes 3-inch through 48-inch, Ebaa Iron (Eastland TX) (Tel. 800-
433-1716) or equal. 

C. Flanged Joint: Starflex, Series 500, Star Pipe Products, (Tel. 800-999-3009) or equal. 

2.6 GATE VALVES 

A. Provide on lines 10-inch and smaller. 

B. Valves, 3-Inch through 20-Inch: AWWA C509, resilient-seated, non-rising stem, gray or ductile-iron body and 
bonnet, with bronze or gray or ductile-iron gate, bronze stem and square stem operating nut unless noted 
otherwise. All bolts, nuts and washers, except operating nut, shall be stainless steel. Stem operating nut to 
be 2-inches square and open counter-clockwise. Stem extensions shall be installed to bring the stem 
operating nut to within 2-feet of finish grade where the depth from finish grade to the stem operating nut 
exceeds 4-feet. Equip valves in pump stations and other interior or vault installations with hand-wheels. 
Provide protective epoxy interior and exterior coating according to AWWA C550 and manufacturer’s 
recommendations. 

C. Service Line Valves and Fittings, 2-Inch and Smaller: AWWA C800  
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D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Mueller Company (Decatur, IL) (Tel.800-423-1323). 

2. M&H Valve Company (Anniston, AL) (Tel. 205-237-3521). 

3. Crane Company (New York, NY). 

E. Valve Box and Cover: 9-inch minimum diameter PCC box with extensions of length required for depth of bury 
of valve, and cast iron or ductile iron cover with lettering “WATER”. Both the box and the cover shall be rated 
for AASHTO H20 loading. 

2.7 BUTTERFLY VALVES 

A. Provide on lines larger than 10-inch. 

B. Valves, 3-Inch through 72-Inch: AWWA C 504, rubber seated, Class 150B cast iron body, cast or ductile iron 
discs, stainless steel shafts, adjustable field replaceable rubber seats mating against stainless steel seat 
rings and field-replaceable seals. Flanged or mechanical joint end connections. No wafer type valves 
allowed. Traveling nut type valve actuators designed for buried service unless noted otherwise. All bolts, nuts 
and washers, except wrench nut, shall be stainless steel. Wrench nut to be 2-inches square and open 
counter-clockwise. Stem extensions shall be installed to bring the wrench nut to within 2-feeet of finish grade 
where the depth from finish grade to the wrench nut exceeds 4-feet. Equip valves in pump stations and other 
interior or vault installations with hand-wheels. Provide protective epoxy interior and exterior coating 
according to AWWA C550 and manufacturer’s recommendations. 

C. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Mueller Company (Decatur, IL) (Tel.800-423-1323). 

2. M&H Valve Company (Anniston, AL) (Tel. 205-237-3521). 

3. Crane Company (New York, NY). 

D. Valve Box and Cover: 9-inch minimum diameter PCC box with extensions of length required for depth of bury 
of valve, and cast iron or ductile iron cover with lettering “WATER”. Both the box and the cover shall be rated 
for AASHTO H20 loading. 

2.8 AIR RELEASE, AIR/VACUUM AND COMBINATION AIR VALVES 

A. AWWA C512, specific type of valve, size, details and valve box as indicated. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Apco Valves, Valve and Primer Corporation (Schaumburg, IL) (Tel. 708-529-9000). 

2. Crispin Valve (Berwick, PA) (Tel. 800-247-8258). 

2.9 BLOW-OFF VALVES 

A. Blow-off valve assemblies, details and boxes as indicated. 

2.10 SWING CHECK VALVES 

A. Valves 2-Inch through 24-Inch: AWWA C508, details as indicated. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Mueller Company (Decatur, IL) (Tel.800-423-1323). 

2. M&H Valve Company (Anniston, AL) (Tel. 205-237-3521). 
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2.11 BALL VALVES 

A. Valves 6-Inch through 48-Inch: AWWA C507, details as indicated. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Crane Company (New York, NY). 

2.12 PRESSURE-REGULATING VALVES 

A. Valve: Automatic, pilot-operated, cast-iron body with interior coating according to AWWA C550. 250-psi 
Working-pressure, bronze pressure-reducing pilot valve and tubing, and means for discharge pressure 
adjustment. Details as indicated. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Cla-Val Company (Newport Beach, CA) (Tel. 714-548-2201). 

2. Bermad (Porterville, CA) (Tel. 209-781-6630). 

3. Ames Company (Woodland, CA) (Tel. 916-666-2493). 

2.13 FLOW-REGULATING VALVES 

A. Valve: Automatic, pilot-operated, cast-iron body with interior coating according to AWWA C550. 250-psi 
working-pressure, bronze pressure-reducing pilot valve and tubing, and means for flow adjustment. Details 
as indicated. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Cla-Val Company (Newport Beach, CA) (Tel. 714-548-2201). 

2. Bermad (Porterville, CA) (Tel. 209-781-6630). 

3. Ames Company (Woodland, CA) (Tel. 916-666-2493). 

2.14 SERVICE CONNECTIONS AND WATER METERS 

A. Service connections and water meter details and boxes as indicated. 

2.15 FIRE HYDRANTS  

A. Wet Barrel: AWWA C503, details as indicated. 

B. Dry Barrel: AWWA C502, details as indicated. 

2.16 REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTER 

A. Provide as indicated and as required by State or local agency. 

B. General: AWWA C511, with OS gate valve on inlet and outlet, and strainer on inlet. Include test cocks and 
pressure-differential relief valve with ASME A112.1.2 air gap fitting located between 2 positive-seating check 
valves for continuous-pressure application. 

C. Body: 

1. 2-Inch and Smaller: Bronze with threaded ends. 

2. 2-1/2-Inch and Larger: Bronze, cast iron steel, or stainless steel with flanged ends. 

D. Interior Lining: AWWA C550, epoxy coating for cast iron or steel bodies. 

E. Interior Components: Corrosion-resistant materials. 
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F. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Cla-Val Company (Newport Beach, CA) (Tel. 714-548-2201). 

2. Ames Company (Woodland, CA) (Tel. 916-666-2493). 

3. Febco, CMB Industries, Inc. (Fresno, CA) (Tel. 559-252-0791). 

4. Hersey Products, Inc. (Dedham, MA) (Tel. 617-326-9400). 

2.17 DOUBLE CHECK DETECTOR ASSEMBLY 

A. FM approved or UL listed, with OS&Y gate valve on inlet and outlet, and strainer on inlet. Include two 
positive-seating check valves and test cocks, and bypass with displacement-type water meter, valves, and 
double-check backflow preventer, for continuous pressure application. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Cla-Val Company (Newport Beach, CA) (Tel. 714-548-2201). 

2. Ames Company (Woodland, CA) (Tel. 916-666-2493). 

3. Febco, CMB Industries, Inc. (Fresno, CA) (Tel. 559-252-0791). 

4. Hersey Products, Inc. (Dedham, MA) (Tel. 617-326-9400). 

2.18 POST INDICATOR VALVE 

A. General: UL 789, FM approved, vertical-type, cast-iron body with operating wrench extension rod, and 
adjustable cast-iron barrel of length required for depth of bury of valve. Review fire department connection 
with agency having jurisdiction. Check hose threads and all sizes with fire department. 

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may 
be incorporated into the Project include, but are not limited to, the following: 

1. Mueller Co. (Decatur, IL) (Tel.800-423-1323). 

2. Clow Corporation (Oskaloosa, IA). 

2.19 FIRE DEPARTMENT CONNECTION 

A. Exposed, Freestanding Fire Department Connection: UL 405, cast brass body with threaded inlets according 
to NFPA 1963 and matching local fire department hose threads and threaded bottom outlet. Include lugged 
caps, gaskets and chains; lugged swivel connections and drop clapper for each hose-connection inlet; 18-
inch high brass sleeve; and round escutcheon plate. Four 2-1/2-inch NPS inlets and 6-inch NPS outlet. 

2.20 UNDERGROUND VAULTS/PITS 

A. General: Portland cement concrete, precast or cast-in-place as indicated. 

B. Portland Cement Concrete and Reinforcing Steel: Section 32 05 23 – Concrete for Exterior Improvements. 

C. Access Openings: As indicated. 

D. External Load: Earth load plus AASHTO H20 live load if located in paved areas. 

E. Lids: Bolt down type. 

2.21 TRACER WIRE 

A. General: Minimum #12 AWG stranded copper wire with blue THW, THWN, or THHN rated insulation. 
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2.22 WARNING TAPE 

A. General: Non-detectable 3-inch warning tape made of solid blue film with continuously printed black-letter 
message reading “CAUTION—WATER LINE BURIED BELOW.” 

2.23 PCC tHRUST BLOCKS 

A. Portland Cement Concrete and Reinforcing Steel: Section 32 05 23 - Concrete for Exterior Improvements. 

3. PART 3  EXECUTION 

3.1 PIPE INSTALLATION 

A. General: Install pipe, fittings, and appurtenances utilizing best practices, manufacturer’s instructions, and in 
accordance with the following: 

1. DIP: AWWA M41 and AWWAC600. 

2. PVC pipe: AWWA M23 and AWWA C605. 

3. Steel Pipe: AWWA M11. 

B. Pipe Depth and Trench Configuration: Conform to elevations, profiles and typical trench section(s) indicated. 

C. Excavation, Bedding, Backfill, and Compaction: Section 31 23 33 – Trenching and Backfilling. 

D. Handling: Carefully handle during loading, hauling, unloading and placing operations to avoid breakage or 
damage. Use strap type slings for lifting and placing; no chains or hooks will be permitted. Comply with 
manufacturer’s recommendations. 

E. Laying: Before lowering pipe into the trench, remove all stakes, debris, loose rock and other hard materials 
from the bottom of the trench. Lay accurately in conformance with lines and grades indicated. Lay pipe on a 
bed of bedding material specified and prepared by handwork, dug true to grade. Furnish firm bearing for pipe 
throughout it’s entire length with bell holes provided at the ends of each pipe length of sufficient size to 
permit making up the particular type of joint being used. Adjust pipe to line and grade by scraping away or 
filling and tamping material under the body of the pipe for the entire pipe length and not by blocking or 
wedging. After final positioning, hold pipe in place in trench with backfill material placed equally on both sides 
of the pipe at as many locations as required to hold the pipe section in place. 

F. Curved Alignment: When necessary to conform to the alignment specifically indicated, lay pipe on a curved 
alignment by means of asymmetrical closure of joints or bending of the pipe barrel. If necessary, use shorter 
than the standard lengths of pipe to achieve curvature specified. Do not exceed the recommendations of the 
pipe manufacture for deflections at the joints or pipe bending. 

G. Closure: Close open ends of pipes and appurtenance openings at the end of each days work or when work 
is not in progress. 

3.2 CONNECTING TO EXISTING MAINS 

A. Pressure Tap Connections: Perform in accordance with the requirements of the owner of the system being 
tapped. Maintain a positive pressure flow from the main being tapped to the tapping device to flush plastic 
chips, metal ribbons, etc. into the tapping devise and not into the pipe being tapped. 

B. Other Connections: As indicated and in accordance with the requirements of the owner of the line being 
connected to. 

3.3 ANCHORAGE INSTALLATION 

A. Mechanically Restrained Joints: Install where indicated for lengths indicated in accordance with 
manufacturer’s instructions. 

B. PCC Thrust Blocks: Install where required and as indicated. Bearing area indicated is to be against 
undisturbed earth. Allow a minimum of 24-hours curing time before introducing water into the pipeline and 
allow a minimum of 7-days curing time before pressure testing. 
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3.4 HIGH DEFLECTION FITTINGS/BALL JOINTS, EXPANSION JOINTS, AND FLEXIBLE EXPANSION JOINTS 

A. Install as indicated and in accordance with the manufacturers recommendations. 

3.5 VALVE INSTALLATION 

A. Install all valves in accordance with the manufacturer’s instructions and the following: 

1. General: 

a. Gate Valves: Appendix A of AWWA C509. 

b. Butterfly Valves: Appendix A of AWWA C504. 

2. Joints: 

a. Valves on DI, PE and PVC Pipe: Mechanical joint valves for buried locations. Flanged-end valves 
for installation in vaults/pits. 

b. Valves on Steel Pipe: As indicated for buried locations. Flanged-end valves for installation in 
vaults/pits. 

3.6 SERVICE CONNECTIONS INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system. 

3.7 WATER METER INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system. 

3.8 FIRE HYDRANT INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system and the fire 
department. 

3.9 REDUCED PRESSURE PRinciple BACKFLOW PREVENTER INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system and the local health 
department requirements. 

3.10 DOUBLE CHECK DETECTOR ASSEMBLY INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system and the fire 
department. 

3.11 POST INDICATOR VALVE INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system and the fire 
department. 

3.12 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. Install as indicated and in accordance with the requirements of the owner of the system and the fire 
department. 

3.13 UNDERGROUND VAULT/PIT INSTALLATION 

A. Install as indicated. 

B. Excavation and Backfill: Section 31 23 33 – Trenching and Backfilling. 
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3.14 TRACER WIRE INSTALLATION 

A. Install on trench bottom under the vertical projection of the pipe to protect it in all installations. 

B. Form a mechanically and electrically continuous line throughout the pipeline, extending to the nearest valve 
or other pipeline appurtenance designated by the owner of the system or the Owner. Extend the wire up the 
outside of the valve box/riser and cut a hole that is 8-inches from the top, extend a 12-inch wire lead to the 
inside of the box. At other pipeline appurtenances, designated by the owner of the system or the Owner, 
terminate the 12-inch wire lead inside the enclosure. 

C. Splice wire with a splicing device consisting of and electro-tin plated seamless copper sleeve conductor. 
Install as recommended by the manufacturer. Wrap splices and damaged insulation with electrician’s tape. 

3.15 WARNING TAPE INSTALLATION 

A. Install tape approximately 1-foot above and along the centerline of the pipe. 

B. Where tape is not continuous, lap tape ends a minimum of 2-feet. 

3.16 HYDROSTATIC PRESSURE AND LEAKAGE TEST 

A. General: 

1. Provide all necessary materials and equipment, including water. 

2. Backfill all trenches sufficient to hold pipe firmly in position. 

3. Allow time for thrust blocks to cure prior to testing. 

4. Flush all pipes prior to testing to remove all foreign material. 

5. Perform pressure and leakage test concurrently. 

6. Test pressure: See Subsection titled “System Performance Requirements.” 

7. Apply test pressure by means of a pump connected to the pipe. 

8. Base test pressure on the elevation of the lowest point in the line. 

9. Fill each closed valve section or bulk-headed section slowly. Expel air from section being tested by 
means of permanent air vents installed at high points or by means of temporary corporation cocks 
installed at such points. Remove and plug the temporary corporation cocks at the conclusion of the 
test. 

10. Allow water to stand in the pipe for 24 hours before test pressure is applied. 

11. Allow the system to stabilize at the test pressure before conducting the leakage test. 

12. Do not operate valves in either the opening or closing direction at differential pressures above the 
valves rated pressure. 

13. Maintain test pressure as specified for type of pipe being tested. 

14. Pressure Test: Examine any exposed pipe, fittings, valves, hydrants and joints during the test, if no 
leaks are observed the section of line has passed the pressure test. If leaks are observed, repair any 
damaged or defective pipe, fittings, valves, or hydrants, and repeat the pressure test. 

15. Leakage Test: Perform as specified hereafter for the type of pipe being installed. 
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B. DIP Leakage Test: Perform in accordance with AWWA C600. Selected requirements of AWWA C600 are 
repeated as follows: 

1. Maintain the test pressure, +/- 5 psi, for a minimum of two hours. 

2. No piping will be accepted if the leakage is greater than that determined by the following formula: 

L = (S x D x P1/2)/133,200 

L = Allowable leakage, gallons per hour. 

S = Length of pipe tested, feet. 

D = Nominal diameter of pipe, inches. 

P = Average test pressure during the leakage test, pounds per square inch (gauge). 

C. PE Pipe Leakage Test: 

1. Apply the test pressure and allow the pipe to stand, without makeup pressure, for sufficient time to 
allow for diametric expansion or pipe stretching to stabilize, approximately two to three hours. 

2. After the above stabilization has occurred, return the section being tested to the test pressure. Hold the 
test pressure for one to three hours. If the pressure in the test section drops, and it is determined the 
drop may be the result of expansion resulting from increasing temperature, a limited amount of 
additional water may be added to bring the pressure back to the test pressure. Allowable amounts of 
make-up water, to compensate for expansion due to increasing temperature, are as shown in the 
following table. Make-up water is only allowed during this final test period and not during the initial 
stabilization described in the previous paragraph. If the additional water added is less than the 
allowable shown in the table and there are no visual leaks or significant pressure drops, the tested 
section passes the test. 

3. Nominal Allowance for Expansion  

(U.S. Gals./100 Feet of Pipe) 
Pipe Size (in.) 

Test 
1-Hour 

Test 
2-Hour 

Test 
3-Hour 

 
3 0.10 0.15 0.25 
4 0.13 0.25 0.40 
6 0.30 0.60 0.90 
8 0.50 1.0 1.50 
10 0.75 1.3 2.1 
11 1.0 2.0 3.0 
    

12 1.1 2.3 3.4 
14 1.4 2.8 4.2 
16 1.7 3.3 5.0 
18 2.2 4.3 6.5 
20 2.8 5.5 8.0 
22 3.5 7.0 10.5 
    

24 4.5 8.9 13.3 
28 5.5 11.1 16.8 
32 7.0 14.3 21.5 
36 9.0 18.0 27.0 
40 11.0 22.0 33.0 
48 15.0 27.0 43.0 
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D. PVC Pipe Leakage Test: Perform in accordance with AWWA M23. Selected requirements of AWWA M23 are 
repeated as follows: 

1. Maintain the test pressure, +/- 5 psi, for a minimum of two hours. 

2. No piping will be accepted if the leakage is greater than that determined by the following formula: 

L = (N x D x P1/2)/7,400 

L = Allowable leakage, gallons per hour. 

N = Number of joints in the length of the pipeline tested. 

D = Nominal diameter of pipe, inches. 

P = Average test pressure during the leakage test, pounds per square inch (gauge). 

E. Cement Mortar Lined and Coated Steel Pipe Leakage Test: Perform in accordance with AWWA M11. 
Selected requirements of AWWA M11 are repeated as follows: 

1. Maintain the test pressure, +/- 5 psi, for a minimum of two hours. 

2. There shall be no significant leakage for pipe with welded joints or mechanical couplings. 

3. For pipe joined with O-ring rubber gaskets, a leakage of 25 gallons per inch of diameter per mile per 
24-hours is allowed. 

3.17 DISINFECTION 

A. All New Pipelines shall be disinfected in accordance with one of the three methods specified in AWWA C651 
and the following: 

1. Disinfect after pressure and leakage test have been performed and accepted. 

2. The method used shall be at the Contractor’s option, unless specified by the owner of the water 
system. 

3. Engage the services of a commercial testing laboratory, approved by the owner of the water system, to 
perform the bacteriological tests specified in Section 5.1 of AWWA C651. Direct the testing laboratory 
to send the original report of the bacteriological testing to the owner of the water system. Should the 
laboratory report show that any sample taken was not acceptable, repeat the sterilization process shall 
until a satisfactory sterilization is accomplished. 

4. Lawfully dispose of the chlorinated water. 

END OF SECTION 
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