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SECTION 01 57 13 – EROSION CONTROL 

PART 1 - GENERAL  

1.01 INCLUSION OF OTHER CONTRACT DOCUMENTS 

A. The General Conditions, Supplementary Conditions and Division 1 are fully applicable 
to this Section, as if repeated herein. 

1.02 SCOPE OF WORK 

A. General:  Provide all materials, equipment and labor necessary to furnish and install 
erosion and sediment control measures as required by the District supplied Storm Water 
Pollution Prevention Plan (SWPPP). 

B. Storm Water Pollution Prevention Plan (SWPPP): A SWPPP has been prepared and is 
part of the contract documents.  The contractor will be responsible for implementing and 
maintaining the SWPPP.   

1.03 QUALITY ASSURANCE 

A. General:  Comply with State and local codes and regulations. 

PART 2 - PRODUCTS  

2.01 MATERIALS 

A. Supply all material as shown and described on the SWPPP. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install all items necessary as shown on the SWPPP or as required by State and local 
agencies.  

3.02 MAINTENANCE AND REMOVAL: 

A. General:  Maintain and repair existing and new erosion control facilities and BMP’s 
throughout the construction period.  Remove silt build up as needed.  Repair damage to 
earth slopes and banks.  Erosion control measures shall be left in place for the duration 
of the project until landscaping is complete. 
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B. Monitoring:  The contractor shall provide monitoring of erosion control measures before 
and after storm events. Provide a daily log of construction activities and impact on 
erosion control measures. MUSD will employ a Qualified SWPPP Practitioner (QSP) to 
inspect the site as required by the State General Permit.  Contractor shall update 
SWPPP continuously throughout construction period, and provide any changes to the 
Qualified SWPPP Developer (QSD).  Daily log shall be available on site at all times. 

C. Cleaning:  Keep area clean of debris. 

D. Removal:  Remove all erosion control measures after landscaping is complete.  

END OF SECTION- 
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SECTION 01 81 13.71 - SUSTAINABLE DESIGN REQUIREMENTS - CALGREEN NON-
RESIDENTIAL 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: General requirements and procedures for compliance with 
24 CCR 11, California Green Building Standards Code (CALGreen). 
1. Some CALGreen requirements depend on product selections and may not be 

specifically identified as CALGreen requirements. Compliance with CALGreen 
requirements may be used as one criterion to evaluate substitution requests and 
comparable product requests. 

2. Some CALGreen requirements depend on Architect's design and other aspects 
of Project that are not part of the Work of the Contract. 

3. Additional CALGreen requirements not included in this specification apply to the 
Project. 

1.02 DEFINITIONS 

A. CALGreen: California Green Building Standards Code, including supplements in effect 
as of date of the Contract Documents unless otherwise indicated. 
1. Definitions that are part of CALGreen apply to this Section. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Respond to questions and requests from Architect about CALGreen requirements that 
depend on product selection or product qualities. Document responses as 
informational submittals. 

B. When requested by enforcing agency submit substantiating documentation confirming 
compliance with CALGreen requirements. 

C. Sustainable design submittals shall be identified and submitted separately from other 
submittals. 

1.04 INFORMATIONAL SUBMITTALS 

A. Sustainable Design Submittals:  
1. Documentation for Construction and Demolition Waste Management: Submit 

documentation complying with CALGreen for one of the following: 
a. Construction Waste Management Plan. 
b. Waste Management Company. 
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c. Waste Stream Reduction Alternative. 
2. IAQ testing report from testing and inspecting agency indicating results of IAQ 

testing and documentation that show compliance with IAQ testing procedures 
and requirements. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Construction and Demolition Waste Management: Achieve end-of-Project rates for 
salvage/recycling of not less than 65 percent of total nonhazardous solid waste 
generated by the Work. Comply with local construction and demolition waste 
management ordinance when it is more stringent. 

B. Universal Waste: Universal Waste items such as fluorescent lamps and ballast, and 
mercury containing thermostats, as well as other California prohibited Universal Waste 
materials shall be disposed of properly and diverted from landfills. 

C. Site-Clearing Waste: 100 percent of trees, stumps, rocks and associated vegetation 
and soils resulting primarily from land clearing shall be reused or recycled. If 
contamination by disease or pest infestation is suspected, contact the Country 
Agricultural Commissioner and follow its direction for recycling or disposal of the 
material. 

2.02 MATERIALS 

A. Provide products and procedures necessary to comply with CALGreen requirements in 
this Section. Although other Sections may specify some requirements that contribute to 
referenced CALGreen requirements, determine additional materials and procedures 
necessary to comply with CALGreen requirements indicated. 

2.03 LOW-EMITTING MATERIALS 

A. Adhesives and Sealants: 
1. For field applications, adhesives, adhesive bonding primers, adhesive primers, 

sealants, sealant primers, and caulks shall comply with VOC content limits of 
authorities having jurisdiction, or the following VOC content limits: 
a. Indoor Carpet Adhesives: 50 g/L. 
b. Carpet Pad Adhesives: 50 g/L. 
c. Outdoor Carpet Adhesives: 150 g/L. 
d. Wood Flooring Adhesive: 100 g/L. 
e. Rubber Floor Adhesives: 60 g/L. 
f. Subfloor Adhesives: 50 g/L. 
g. Ceramic Tile Adhesives: 65 g/L. 
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h. VCT and Asphalt Tile Adhesives: 50 g/L. 
i. Gypsum Board and Panel Adhesives: 50 g/L. 
j. Cove Base Adhesives: 50 g/L. 
k. Multipurpose Construction Adhesives: 70 g/L. 
l. Structural Glazing Adhesives: 100 g/L. 
m. Single-Ply Roof Membrane Adhesive: 250 g/L. 
n. Other Adhesive Not Specifically Listed: 50 g/L 
o. PVC Welding Compounds: 510 g/L. 
p. CPVC Welding Compounds: 490 g/L. 
q. ABS Welding Compounds: 325 g/L. 
r. Plastic Cement Welding Compounds: 250 g/L. 
s. Adhesive Primer for Plastic: 550 g/L. 
t. Contact Adhesive: 80 g/L. 
u. Special-Purpose Contact Adhesive (Contact Adhesive That Is Used to 

Bond Melamine Covered Board, Metal, Unsupported Vinyl, Rubber, or 
Wood Veneer 1/16 Inch or Less in Thickness to Any Surface): 250 g/L. 

v. Structural Wood Member Adhesives: 140 g/L. 
w. Top and Trim Adhesive: 250 g/L. 
x. Metal-to-Metal Adhesives: 30 g/L. 
y. Plastic Foam Adhesives: 50 g/L. 
z. Adhesives for Porous Materials (except Wood): 50 g/L. 
aa. Wood Glues: 30 g/L. 
bb. Fiberglass Adhesives: 80 g/L. 
cc. Architectural Sealants: 250 g/L. 
dd. Nonmembrane Roof Sealants:  300 g/L. 
ee. Roadway Sealants: 250 g/L. 
ff. Single-Ply Roof Membrane Sealants:  450 g/L. 
gg. Other Sealants:  420 g/L. 
hh. Sealant Primers for Nonporous Substrates: 250 g/L. 
ii. Sealant Primers for Porous Substrates: 775 g/L. 
jj. Modified Bituminous Sealant Primers: 500 g/L. 
kk. Other Sealant Primers: 750 g/L. 

2. Prohibited Ingredients:  Adhesives and sealants must not contain the following: 
a. Chloroform. 
b. Ethylene dichloride. 
c. Methylene chloride. 
d. Perchloroethylene. 
e. Trichloroehtylene. 

3. Additional Requirements: Comply with additional requirements in CALGreen for 
aerosol adhesives, and small unit sizes of adhesives, and sealant or caulking 
compounds. 

B. Paints and Coatings: 
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1. For field applications, paints and coatings shall comply with VOC limits of 
California Air Resources Board (CARB) Architectural Coatings Suggested 
Control Measure (SCM) below, unless more stringent local limits apply. The VOC 
content limit for coatings that do not meet the definitions for the specialty 
coatings categories listed shall be determined by classifying the coating as flat, 
nonflat, or nonflat-high gloss coating, based on its gloss. 
a. Flat Coatings: 50 g/L. 
b. Nonflat Coatings: 100 g/L. 
c. Nonflat - High Gloss Coatings: 150 g/L. 
d. Specialty Coatings: 

1) Aluminum Roof Coatings: 400 g/L. 
2) Basement Special Coatings: 400 g/L. 
3) Bituminous Roof Coatings: 50 g/L. 
4) Bituminous Roof Primers: 350 g/L. 
5) Bond Breakers: 350 g/L. 
6) Concrete Curing Compounds: 350 g/L. 
7) Concrete/Masonry Sealers: 100 g/L. 
8) Driveway Sealers: 50 g/L. 
9) Dry-Fog Coatings: 150 g/L. 
10) Faux Finishing Coatings: 350 g/L. 
11) Fire-Resistive Coatings: 350 g/L. 
12) Floor Coatings: 100 g/L. 
13) Form-Release Compounds: 250 g/L. 
14) Graphic Arts Coatings (Sign Paints): 500 g/L. 
15) High-Temperature Coatings: 420 g/L. 
16) Industrial Maintenance Coatings: 250 g/L. 
17) Low Solids Coatings: 120 g/L. 
18) Magnesite Cement Coatings: 450 g/L. 
19) Mastic Texture Coatings: 100 g/L. 
20) Metallic Pigmented Coatings: 500 g/L. 
21) Multi-Color Coatings: 250 g/L. 
22) Pretreatment Wash Primers: 420 g/L. 
23) Primers, Sealers, and Undercoaters: 100 g/L. 
24) Reactive Penetrating Sealers: 350 g/L. 
25) Recycled Coatings: 250 g/L. 
26) Roof Coatings: 50 g/L. 
27) Rust-Preventive Coatings: 250 g/L. 
28) Shellacs, Clear: 730 g/L. 
29) Shellacs, Opaque: 550 g/L. 
30) Specialty Primers, Sealers and Undercoaters: 100 g/L. 
31) Stains: 250 g/L. 
32) Stone Consolidants: 450 g/L. 
33) Swimming Pool Coatings: 340 g/L. 
34) Traffic Marking Coatings: 100 g/L. 
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35) Tub and Tile Refinish Coatings: 420 g/L. 
36) Waterproof Membranes: 250 g/L. 
37) Wood Coatings: 275 g/L. 
38) Wood Preservatives: 350 g/L. 
39) Zinc-Rich Primers: 340 g/L. 

2. Additional Requirements: Comply with additional requirements in CALGreen for 
aerosol paints and coatings. 

C. Carpet Systems: All interior carpet materials, including cushion, shall comply with at 
least one of the following: 
1. Carpet and Rug Institute's Green Label Plus program. 
2. VOC-emission limits and testing requirements of the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers," Version 1.2 (CDPH Standard Method v1.2). 

D. Composite Wood Products: Composite wood products used on the interior or exterior 
of the building shall have formaldehyde emission rates not greater than the following 
specified by the California Air Resources Board (CARB), Air Toxics Control Measure 
(ATCM) for Composite Wood, as tested in accordance with ASTM E1333: 
1. Hardwood Plywood (Veneer Core and Composite Core): 0.05 ppm. 
2. Particleboard: 0.09 ppm. 
3. Medium-Density Fiberboard More Than 5/16 Inch Thick: 0.11 ppm. 
4. Medium-Density Fiberboard 5/16 Inch or Less in Thickness: 0.13 ppm. 

E. Composite Wood Products, Tier 1: Composite wood products shall be approved by the 
California Air Resources Board (CARB), as no-added formaldehyde (NAF) based 
resins or ultra-low emitting formaldehyde (ULEF) resins. 

F. Resilient Flooring Systems: Where resilient flooring is installed, at least 80 percent of 
floor area receiving resilient flooring shall meet the requirements comply with the 
following: 
1. VOC-emission limits and testing requirements of the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers," Version 1.2 (CDPH Standard Method v1.2). 

G. Thermal Insulation: Thermal insulation products shall comply with VOC-emission limits 
and testing requirements of the California Department of Public Health's "Standard 
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers," Version 1.2 (CDPH Standard Method 
v1.2). 

H. Thermal Insulation; Tier 1: Thermal insulation products shall comply with VOC-
emission limits and testing requirements of the California Department of Public Health's 
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"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers," Version 1.2 (CDPH 
Standard Method v1.2). 

I. Acoustical Ceilings and Wall Panels: Acoustical ceilings and wall panels shall comply 
with VOC-emission limits and testing requirements of the California Department of 
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers," Version 
1.2 (CDPH Standard Method v1.2). 

PART 3 - EXECUTION 

3.01 CONSTRUCTION WASTE MANAGEMENT 

A. Construction and Demolition Waste Management: Achieve specified rates for waste 
management by one of the following: 
1. Construction Waste Management Plan: Where a local jurisdiction does not have 

a construction and demolition waste management ordinance that is more 
stringent, submit a construction waste management plan that includes the 
following: 
a. Identification of construction and demolition waste materials to be diverted 

from disposal by efficient usage, recycling, reuse on the Project or salvage 
for future use or sale. 

b. Determination of construction and demolition waste materials will be sorted 
on-site (source separated) or bulk mixed (single stream). 

c. Identification of diversion facilities where construction and demolition waste 
material collected will be taken. 

d. Specification of the amount of construction and demolition waste materials 
diverted shall be taken by weight or volume, but not by both. 

2. Waste Management Company: Utilize a waste management company that can 
provide verifiable documentation that the percentage of construction and 
demolition waste material diverted from the landfill complies with CALGreen. 

3. Waste Stream Reduction Alternative: The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area shall 
be deemed to meet the 65 percent minimum requirement as approved by the 
enforcing agency. 

B. Enhanced Construction Waste Reduction; Tier 1: Any mixed recyclables that are sent 
to mixed-waste recycling facilities shall include a qualified third-party verified facility 
average diversion rate. 
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3.02 CONSTRUCTION IAQ MANAGEMENT 

A. Cover or close openings in ducts and other related air-distribution component openings 
with tape, plastic, sheet metal, or other approved method before beginning dust-
producing operations and maintain until dust-producing operations are complete. 

B. If Owner authorizes use of permanent heating, cooling, and ventilating systems during 
construction period, install MERV 8 filter media according to ASHRAE 52.2 at each 
return-air inlet for the air-handling system used during construction. 
1. Replace all air filters immediately prior to occupancy. 

END OF SECTION 
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SECTION 03 10 00 - CONCRETE FORMWORK

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Formwork for cast-in place concrete with shoring, bracing and anchorage. 

B. Openings for other work.

C. Form accessories.

D. Form stripping.

E. Related Sections:
1. Section 03 20 00, Concrete Reinforcement.
2. Section 03 30 00, Cast-In Place Concrete.

1.02 REFERENCE STANDARDS

A. Conform to current adopted reference standards as listed in Chapter 35 the 2022 California 
Building Code.

B. ACI 117 - Standard Tolerances for Concrete Construction and Materials.

C. ACI 318 - Building Code Requirements for Structural Concrete and Commentary.

D. PS-1 - Construction and Industrial Plywood.

E. California Code of Regulations, Title 8 Subchapter 4. Construction Safety Orders, Article 29, 
Erection and Construction, Section 1717.

F. Chapter 19A, 2022 California Building Code.

G. APA - American Plywood Association Design and Construction Guide.

H. CCR - California Code of Regulations, Title 8, Subchapter 4, Construction Safety Orders.

I. Local AQMD - Air Quality Management District.
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1.03 COORDINATION

A. Coordinate this Section with other Sections of work that require attachment of components to 
formwork.

B. If formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement, 
request instructions from Architect before proceeding.

PART 2 - PRODUCTS

2.01 DESIGN REQUIREMENTS

A. Design, engineer and construct formwork, shoring and bracing to conform to Section 26.11, ACI 
318. Resultant concrete to conform to required shape, line and dimension. Design of formwork is 
Contractor’s responsibility.

B. The formwork shall be designed for the loads and lateral pressures outlined in Chapter 2 of ACI 
347R, and lateral forces as specified by the CBC.

C. Forms shall be designed by a professional Structural engineer registered in the State of California.

D. Foundation concrete may be placed directly into neat excavations, provided foundation trench 
walls are stable as determined by Architect, subject to approval of DSA and Architect. In such 
case, minimum formwork indicated on drawings is mandatory to insure clean excavations 
immediately prior to and during placing of concrete.

2.02 FORM MATERIALS

A. Plywood: APA - MDO (Medium Density Overlay) Plyform, Group 1, Exterior, PS-1, for exposed 
surfaces. APA - BB (No-overlay) Plyform, Class 1, Exterior, PS-1 for unexposed surfaces.

B. Lumber: Douglas Fir species; construction grade with grade stamp clearly visible.

C. Form Ties: Removable metal of adjustable length, cone ends.

2.03 FORMWORK ACCESSORIES

A. Form Release Agent: Colorless non-staining liquid chemical agent, free of wax or oils which will not 
absorb water. Material shall comply with Local AQMD.

B. Corners: Chamfered type; maximum possible lengths.
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C. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Sized as required, of sufficient strength and 
character to maintain formwork in place while placing concrete.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions agree 
with Drawings.

3.02 EARTH FORMS

A. Hand trim sides and bottom of earth forms. Remove loose soil prior to placing concrete.

3.03 ERECTION - FORMWORK

A. Erect formwork, shoring and bracing to achieve design requirements in accordance with 
requirements of ACI 318 Section 26.11.
1. Calculations Required: Provide shoring required to protect all earth banks which cannot be 

sloped back, due to adjacent structures, walks, streets or property lines. Provide engineering 
calculations and drawings necessary to perform Work. Calculations to be sealed and signed 
by licensed California Structural Engineer.

2. Where public areas such as sidewalks and streets are to be shored, drawings and 
calculations are to be submitted by Contractor to the city or governing agency for approval 
prior to beginning of any work.

3. Contractor and/or his engineer assume and accept all responsibility for construction and 
safety of shoring.

4. Upon completion of Work, shoring materials are to be removed from site at expense of 
Contractor. Certain steel and/or concrete materials may be left in place with written approval 
of Architect.

B. Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to 
overstressing by construction loads.

C. Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete 
during stripping. Permit removal of remaining principal shoring. Conform to Title 8, Subchapter 4, 
Construction Safety Orders, CCR.

D. Align joints and make watertight. Keep form joints to a minimum.
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E. Obtain approval before framing openings in structural members that are not indicated on Drawings.

F. Provide chamfer strips on external corners.

G. Surface irregularities, ACI 347R Class A, gradual or abrupt irregularities of 1/8 inch for exposed to 
view concrete. Class B, 1/4 inch for plaster cement finish.

3.04 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's recommendations.

B. Apply prior to placement of reinforcing steel, anchoring devices and embedded items.

C. Do not apply form release agent where concrete surfaces will receive special finishes or applied 
coverings that are affected by agent. Soak inside surfaces of untreated forms with clean water. 
Keep surfaces coated prior to placement of concrete.

3.05 INSERTS, EMBEDDED PARTS AND OPENINGS

A. Provide formed openings where required for items to be embedded in or passing through concrete 
work. No openings or embedded items permitted in structural slabs within 18 inches of columns. 
Conform to Section ACI 318 Section 26.11.

B. Locate and set in place items that will be cast directly into concrete.

C. Coordinate work of other Sections in forming and placing openings, slots, reglets, recesses, 
chases, sleeves, bolts, anchors and other inserts, whether indicated on the structural drawings or 
not.

D. Install accessories in accordance with manufacturer's instructions, straight, level and plumb. 
Ensure items are not disturbed during concrete placement.

3.06 FORM CLEANING

A. Clean and remove foreign matter within forms as erection proceeds.

B. Clean formed cavities of debris prior to placing concrete.

C. Flush with water or use compressed air to remove remaining foreign matter. Ensure that water and 
debris drain to exterior through clean-out ports.
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3.07 FORMWORK TOLERANCES

A. Construct formwork to maintain tolerances required by ACI 117.

3.08 FIELD QUALITY CONTROL

A. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork 
design and that supports, fastenings, wedges, ties and items are secure.

3.09 FORM REMOVAL

A. Conform to Chapter 26, Section 26.11, ACI 318.

B. Loosen forms carefully. Do not wedge pry bars, hammers or tools against finish concrete surfaces 
scheduled for exposure to view. Do not break-off corners.

C. Store removed forms in manner that surfaces to be in contact with fresh concrete will not be 
damaged. Discard damaged forms. Re-shoring permitted only after 10 days and prior to stripping. 

END OF SECTION
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SECTION 03 20 00 - CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Fabricating and setting reinforcing steel and accessories for cast-in-place concrete.

B. Related Sections: 
1. Section 03 10 00, Concrete Formwork.
2. Section 03 30 00, Cast-in-Place Concrete.

1.02 REFERENCE STANDARDS

A. Conform to current adopted reference standards by date of issue of the current code 
cycle and the date of the Contract Documents.

B. ACI 315 - Details and Detailing of Concrete Reinforcing.

C. ACI 318 - Building Code Requirements for Structural Concrete and Commentary.

D. ASTM International:
1. ASTM 1064 - Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete.
2. ASTM A615 - Specification for Deformed and Plain Carbon Steel Bars for 

Concrete Reinforcement.

E. CRSI - Concrete Reinforcing Steel Institute Manual of Practice.

F. Chapter 19A, 2022 California Building Code.

1.03 SUBMITTALS

A. Shop Drawings, indicating bar sizes, spacings, locations and quantities of reinforcing 
steel bending and cutting schedules and supporting and spacing devices.

1.04 QUALITY ASSURANCE

A. Provide Testing Laboratory with access to fabrication plant to facilitate inspection of 
reinforcement. Provide notification of commencement and duration of shop fabrication 
in sufficient time to allow inspection.
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B. Comply with the requirements of Division 01, General Requirements.

1.05 COORDINATION

A. Coordinate with placement of formwork, formed openings and other Work. 

PART 2 - PRODUCTS

2.01 REINFORCEMENT

A. Reinforcing Steel: ASTM A615, deformed billet steel bars, in grades as follows, and 
conforming to CBC 19A, Section 1903A.
1. For No.4 and larger bars, use 60 ksi yield grade.
2. For ties and stirrups, and No. 3 and smaller bars, use 40 ksi yield grade. 

2.02 ACCESSORY MATERIALS

A. Tie Wire: Minimum 16-gauge black annealed type.

B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of 
reinforcement during concrete placement conditions.

C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed 
Concrete Surfaces: Plastic coated steel type; size and shape as required.

D. Concrete Blocks: Approximately 3 inches dimension each side.

2.03 FABRICATION

A. Fabricate concrete reinforcing in accordance with CRSI Manual of Practice, ACI 315 
and ACI 318. Wherever possible, make bends to shape in fabricator's shop.
1. Bars reduced in section will not be accepted.
2. Bars with kinks are unacceptable.
3. Bars shall not be heated to facilitate bending or for any other purpose.
4. Bars with bends not indicated on drawings will not be accepted. Perform no 

forming in a manner which will damage bars.
5. Rebending of bars prohibited.

B. Locate reinforcing splices not indicated on Drawings at point of minimum stress.
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PART 3 - EXECUTION

3.01 PLACEMENT

A. General: Comply with CBC and CRSI's "Manual of Standard Practice" for placing 
reinforcement.

B. Place, support and secure reinforcement against displacement. Do not deviate from 
required position. Install concrete blocks to support reinforcement over grade. Rocks 
not permitted.

C. Do not displace or damage vapor barrier where vapor barrier is specified or indicated 
on drawings. Do not cut or puncture vapor retarder. Repair damage and reseal vapor 
retarder before placing concrete.

D. Accommodate placement of formed openings.

E. Prior to placing, thoroughly clean reinforcement of all rust, dirt, dust, oil or any other 
material deleterious to bonding of concrete.

F. Accurately place and securely tie reinforcement with black annealed wire and securely 
hold in position during placing of concrete by means of precast concrete block 
supports. Point wire tie ends away from the form. Unless otherwise indicated, the 
number, type, and spacing of supports shall conform to the ACI 315.
1. Tie reinforcement splices and intersections per CBC and CRSI, Chapter 10, 

General Principles for Placing, Splicing and Tying Reinforcing Bars.

G. During placing of structural concrete slabs, provide a full-time reinforcing steel placer to 
repair and replace reinforcing to its proper location. Provide additional chairs of the 

proper size available to place under bars displaced during the concrete pouring 
operation.

H. Dowels for Walls: Securely tie in place prior to placing of concrete. Do not place dowels 
in concrete after pour.

I. Conform to Section 20.6.1.3.1, ACI 318, California Building Code for concrete cover 
over reinforcement.

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Cast-in-place concrete.

B. Concrete curbs for walls, floors and slabs on grade, footings.

C. Control, expansion and contraction joint devices associated with concrete work including joint 
sealants.

D. Concrete for curbs, gutter, sidewalks, stairs and ramps and other site-related concrete is 
specified in Section 32 13 13.

E. Related Sections:
1. Section 03 10 00, Concrete Formwork.
2. Section 03 20 00, Concrete Reinforcement.
3. Section 07 92 00, Joint Sealants.
4. Section 32 13 13, Sitework Concrete.

1.02 REFERENCE STANDARDS

A. Conform to current adopted reference standards by date of issue of the current code cycle and 
the date of Contract Documents.

B. CBC - 2022 California Building Code 
1. CBC Chapter 19A, Concrete 

C. ADA - Americans with Disabilities Act of 1990, as amended
1. ADA Standards - ADA Title [II] [III] Regulations and the 2010 ADA Standards for 

Accessible Design.

D. American Concrete Institute:
1. ACI 224R - Control of Cracking in Concrete Structures.
2. ACI 224.3R - Joints in Concrete.
3. ACI 301 - Structural Concrete for Buildings.
4. ACI 318 - Building Code Requirements for Structural Concrete and Commentary 
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E. ASTM International:
1. ASTM C33 - Concrete Aggregate.
2. ASTM C150 - Portland Cement.
3. ASTM C171 - Sheet Materials for Curing Concrete.
4. ASTM C330 - Lightweight Aggregates for Structural Concrete.
5. ASTM C 311 - Standard Methods of Sampling and Testing Fly Ash and Natural 

Pozzolans for Use as a Mineral Admixture in Portland Cement Concrete.
6. ASTM C618 - Coal Fly Ash and Raw or Calcined Natural Pozzolan for use as a Mineral 

Admixture in Concrete.
7. ASTM C856 - Petrographic Examination of Hardened Concrete.
8. ASTM C1107 - Packaged Dry, Hydraulic - Cement Grout (Nonshrink).
9. ASTM E1155 - Standard Test Method for Determining Floor Flatness and Levelness 

using the F-Number System.
10. ASTM C567 - Unit Weight of Structural Lightweight Concrete.
11. ASTM C1116 - Specification for Fiber-Reinforced Concrete.
12. ASTM D1751 - Preformed Expansion Joint Filler for Concrete Paving and Structural 

Construction (Bituminous Type).
13. ASTM E96 - Water Vapor Transmission of Materials.
14. ASTM F1869 - Test Method for Measuring Moisture Vapor Emission.
15. ASTM F2170 - Determining Relative Humidity in Concrete Floor Slabs Using In-Situ 

Probes.

F. DSA IR 19-3 Interpretation of Regulations, Fly Ash and Natural Pozzolans Used in Concrete.

G. CSS - Caltrans Standard Specifications, Latest Edition.

1.03 SUBMITTALS

A. Placement Schedule: Submit for approval details and/or sketches showing location of each 
proposed construction joint. Do not deviate from locations of horizontal joints indicated on 
drawings.

B. Product data for each type of manufactured material and product included.

C. Design mix for each concrete mix.

D. Steel reinforcement shop drawings, including material, grade bar schedules, spacing, bent bar 
diagrams, arrangement and supports.

E. Submit contraction (crack control) joint, expansion, isolation and construction joint layout to 
Architect for approval.

F. Project Record Documents:
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1. Accurately record actual locations of embedded utilities and components that are 
concealed from view.

2. Maintain an accurate record showing date and time of concrete placement in each 
portion of structure. Correlate placing record for test cylinders made by testing 
laboratory. Maintain a separate record giving date of removal of forms, shoring, 
including first and second halves and reshoring, if used. Keep records available for 
inspection at site. Upon completion, deliver two copies of each to Architect in approved 
form.

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with Section 1905A.1.16, California Building Code, and ACI 318 
Section 26.12.

B. Maintain one copy of all records.

C. Acquire cement and aggregate from same source for all work.

D. Conform to ACI 318 Section 26.5.5, when concreting during hot weather. No concrete 
placement permitted above 90 degrees Fahrenheit.

E. Conform to ACI 318 Section 26.5.4 when concreting during cold weather. No concrete 
placement permitted below 50 degrees Fahrenheit.

F. Installer Qualifications, Concrete [Stain] [Color]: Minimum 5 years experience with installing 
stain and color products specified, certified and approved by the manufacturer.

1.05 COORDINATION

A. Coordinate the placement of joint devices with erection of concrete formwork and placement of 
form accessories.

PART 2 - PRODUCTS

2.01 CONCRETE MATERIALS

A. Cement: ASTM C150, Type I or II. Portland Cement Type, conforming to Section 1903A, 
California Building Code. 
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B. Aggregates: 
1. Aggregate for Stone Concrete: ASTM C33.
2. Aggregate for Lightweight Concrete: ASTM C330.

C. Conform to requirements specified herein for maximum size of aggregate permitted in 
individual applications.

D. Water, ASTM C1602: Clear, from potable source, and not detrimental to concrete.

E. Fly Ash:
1. Fly ash: may be used at 25% replacement of the Portland cement, at a 1:1 replacement 

ratio by weight. The fly ash shall meet the requirements of ASTM C 618 with the 
exception that the Loss on Ignition (LOI is a measure of the loss in mass of a fly ash 
sample when placed in a 750 degrees C oven) shall not exceed 1.0%. Only Class F 
material is permitted, CBC Section 1903A.6.

2. When fly ash is used the quantity of water shall be determined on a water-cement plus 
fly ash basis.

2.02 ACCESSORIES

A. Concrete Formwork: In accordance with Section 03 10 00.

B. Reinforcement: In accordance with Section 03 20 00.

C. Bonding Agent: ASTM C631, Polyvinyl Acetate Latex emulsion; HIBOND, manufactured by 
Lambert Corporation, Orlando FL, LOCK BOND NO. 906, manufactured by Macklanburg-
Duncan Co., City of Industry, CA, or equal.

D. Curing Film: ASTM C171; 10 mil thick, clear polyethylene film, single sheet, manufactured from 
virgin resin with no scrap or additives, free of visible defects, uniform in appearance, 
conforming to the following:
1. Moisture Loss: 0.055 g per sq. cm.
2. Tensile Strength: 1700 psi longitudinal, 1200 psi transverse.
3. Elongation: 225 percent longitudinal, 350 percent transverse. 

E. Non-Shrink Grout: ASTM C1107, Premixed compound consisting of non-metallic aggregate, 
cement, water reducing and plasticizing agents; capable of developing minimum compressive 
strength of 5,000 psi in 24 hours and 8,000 psi in 7 days; of consistency suitable for application 
and a 30-minute working time.
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F. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8" and that can be feathered at edges to match adjacent floor 
elevations. Products by Tile-Tex by Flintkote Co., Webtex #60 or Fixallatex by Dowman Products 
Co or equal.

G. Interior/Exterior Compound: ARDEX TILT WALL PATCH or equal as approved in accordance 
with Division 01 for substitutions., cementitious surface treatment for filling and smoothing 
interior and exterior vertical concrete surfaces prior to sealing or painting.

H. Waterstops: Flexible PVC type, factory-installed metal eyelets for embedding in concrete to 
prevent passage of fluids through joints, factory-fabricated corners, intersections and 
directional changes. Flat serrated [Serrated] or dumbbell without centerbulb for contraction 
(non-working joints) [for expansion (working joints)] joints, 6 inches, 1/4-inch-thick, unless 
noted otherwise on drawings. By Greenstreak/Sika, Inc. St. Louis, Missouri, BoMetals Inc. 
Powder Springs, GA or equal.

I. Waterstops: Flexible strip, active bentonite/butyl rubber waterstop field installed in concrete to 
prevent passage of fluids through joints, RX 101 or RX 102 unless noted otherwise on 
drawings. By Waterstop-RX by Building Materials Group, Greenstreak/Sika, Inc. St. Louis or 
equal.

J. Secondary Reinforcement (shrinkage control): Synthetic-fiber-reinforced concrete contains 
virgin homopolymer polypropylene. Fibrillated polypropylene fibers engineered and designed 
for use in concrete, complying with ASTM C1116, Type III, 1/2 to 1-1/2 [1-1/2 to 2] inches long 
by the Forta Corporation, GCP Applied Technologies or equal. Dosage: 1.5 lbs per cubic yard 
of concrete [0.2%, 3.0 lbs/cu.yd] [0.33%, 5.0% lbs/cu.yd.]

2.03 JOINT DEVICES AND FILLER MATERIALS

A. Fiber Expansion Joint Filler - ASTM D1751: Closed cell, 1/2 inch max. thick; FIBER 
EXPANSION JOINT by American Highway Technology, Kankakee, IL, FIBRE EXPANSION 
JOINT or DECK-O-FOAM by W. R. Meadows, Dayton Superior or approved equal.

B. Expansion Joint Top: Integral extruded polystyrene plastic; 1/2 inch thick, with removable top 
strip exposing sealant trough, JOINT CAPS manufactured by The Burke Company, or equal.

C. Primer: As recommended by sealant manufacturer.

D. Joint Backing: ASTM C1330, Cylindrical, Type C, closed cell, polyethylene backer rod; 
oversized 30 to 50 percent larger than joint width. Green Rod by Nomaco Inc. or equal.
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E. Sealant: Polyurethane two-component type, self-leveling, for level surface application, 
UREXPAN NR-200 or DYNATRED for sloped surfaces, manufactured by Pecora Corp., 
Harleysville PA, or equal. Color shall be selected by Architect.

F. Saw-Cut Joint Filler: Two-component epoxy resin, gray color, non-hardening, self-leveling, 
SIKADUR 51 (SL), by Sikacorp., Lyndhurst, NJ, or equal.

2.04 CONCRETE MIX

A. Mix and deliver concrete in accordance with ACI 318 Sections 26.4 and 26.5. Deliver concrete 
in transit mixers only. Discharge loads in less than 1-1/2 hours after water is first added.
1. Design Mix: Conform to Section ACI 318 Chapter 26 for Proportioning on the basis if 

field experience or trial mixtures method.
2. Conform to ACI 318, Section 26.4 for Selection of concrete proportions method. 

Selection of concrete proportions and ingredients for design mix by a DSA [OSHPD] 
approved Testing Laboratory and certified by a registered civil engineer licensed in 
California.

3. Do not exceed 0.45 water-cement ratio by weight for floor slabs and for other concrete.

B. Select proportions by volume for concrete in accordance with the approved design mix.
1. Required Strength: As noted on the structural drawings and below.
2. Grout Mix: 1:3:2 Portland Cement, to sand, to pea gravel, minimum 2000 psi at 28 days.

C. Provide concrete to the following criteria:

Min 28 day  Max Max Size
Element Strength PSI  Slump Aggregate Type

Grade Beams
and 
Foundations 4,000 4 inch 1 inch Normal wt. Concrete
_________________________________________________________________
Flr. Slabs
on grade 4,000 4 inch 3/4 inch Normal wt. Concrete
______________________________________________________________________
Other 3,000 4 inch 3/4  inch Normal wt. Concrete

D. Do not use admixtures containing chlorides.
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2.05 GRANULAR FILL

A. Crushed Aggregate Base (capillary break): 3/4 inch maximum grading, crushed rock and rock 
dust conforming to requirements of Section 200-2.2, SSPWC, with 3/8 inch sieve requirement 
waived, or Class 2 Aggregate Base as defined in Section 26, CSS.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify site conditions.

B. Verify requirements for concrete cover over reinforcement.

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are 
accurately placed, positioned securely and will not cause hardship in placing concrete.

3.02 PREPARATION

A. Prepare previously placed concrete by cleaning with sandblasting to remove laitance and 
expose clean aggregate.

B. In locations where new concrete is doweled to existing work, drill holes in existing concrete, 
insert steel dowels and pack solid with non-shrink grout.

C. When approved by the Architect, clean previously placed concrete with steel brush and apply 
bonding agent in accordance with manufacturer's instructions.

D. Under Interior Slabs on Grade: Install 4 inches thick crushed aggregate base per Section 200-
2.2, SSPWC or Class 2 CCS as capillary break. Over aggregate base place 15-mil vapor 
retarder in largest practical sections. Seal all 6-inch lapped seams, penetrations and 
foundation perimeters using manufacturer-approved tape only and install per manufacturer 
instructions. Install pipe boots at pipe penetrations. [Install rigid insulation]. Install 
reinforcement and concrete as scheduled.

1. Tapes, mastics, sealants, and other products used with vapor retarder shall be from 
same manufacturer as, and certified compatible with, vapor retarder.

E. Install steel reinforcing per Section 03 20 00. Place concrete slab as scheduled.



SAMUEL M. GANTNER ELEMENTARY SCHOOL – INC 1
LODI, CALIFORNIA
DSA SUBMITTAL

09 DECEMBER 2025 DSA SUBMITTAL DSA SUBMITTAL
11 OCTOBER 2024

 NOVEMBER 2023

RW Engineers CAST-IN-PLACE CONCRETE
Project No. 25-064 03 30 00 - 8

3.03 PLACING CONCRETE

A. Place concrete in accordance with ACI 318, Section 26.5.2. Remove loose dirt from 
excavations.

B. Notify Architect minimum 24 hours prior to commencement of operations. All excavations, 
forms and reinforcing shall be inspected and approved by the Architect prior to placement.

C. Ensure reinforcement, inserts, embedded parts, formed joint fillers, joint devices and 
accessories are not disturbed during concrete placement.

D. Install joint fillers, primer and sealant in accordance with manufacturer's instructions.

E. When detailed on the drawings, separate slabs on grade from vertical surfaces with 1/2 inch 
thick joint filler.

F. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface using two-
component polyurethane sealant as specified in Section 07 92 00.

G. Install joint devices in accordance with manufacturer's instructions as detailed.

H. Install construction joint device in coordination with floor slab pattern placement sequence. Set 
top to required elevations. Secure to resist movement by wet concrete.

I. Maintain joint device in correct position to allow joint cover flush with finish.

J. Install joint covers in longest practical length.

K. Place concrete continuously between predetermined expansion, control and construction 
joints.
1. Install expansion joints at vertical concrete walls at 24 feet on center unless noted 

otherwise on drawings.

L. Do not interrupt successive placement; do not permit cold joints to occur.

M. Avoid segregation of materials. Perform vibrating so as to produce a dense, smooth 
application free of rock pockets and voids. Do not use vibrators to move concrete horizontally.

N. Provide special mix prepared by the Testing Laboratory and approved by the Architect utilizing 
smaller aggregates in areas of reinforcing congestion to prevent the formation of rock pockets.

O. The unconfined vertical drop of concrete shall not be greater than 5 feet. Do not allow concrete 
to fall free from any height that will cause materials to segregate. Maximum 
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height of free fall permitted in any case: 5 feet. Utilize trunks or additional chutes where doubt 
occurs. Conform to requirements of ACI 318, Section 26.5.2.

P. Construction Joints: Wash surface of each joint shortly after pouring to expose clean, sound 
aggregate. Sandblast surface to remove laitance remaining or loose aggregate as approved by 
the Architect. Conform to ACI 318, Section 26.5.6. Apply bonding agent in accordance with 
manufacturer's instructions. Locate joints within the middle third of spans of slabs, beams and 
girders. Coincide construction joints with contraction, isolation, or expansion joints when 
possible. Locate where they lease affect the structural integrity of the element under 
consideration and are compatible with building’s appearance.

Q. Screed floors and slabs on grade level, maintaining surface flatness of maximum 1/8 inch in 10 
ft. Slope floors for drains.

R. Contraction Joints: Form contraction joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch, place joints at column lines and at 12 ft. o.c. each way, 
maximum. Remove groover tool marks on exposed concrete surfaces. Contractor’s option: 
Saw cut joints, early-entry dry-cut, per ACI 302.1R.

S. Saw cut slabs when indicated on drawings or as approved by Architect at 12 ft. on center, 
within 4-12 hours after placing concrete. Saw cut joints with power saws equipped with 
shatterproof abrasive re diamond-rimmed blades, cut 1/8 " wide joint into concrete when 
cutting action will not tear, abrade, or otherwise damage surface. Cut no deeper than 1/4 depth 
of slab thickness. Fill cuts with non-hardening epoxy. Completely fill cut to surface of slab. 
Sawing and timing:  "early-entry dry-cut ", per ACI 302.1R. Section 8.3.12.

T. Isolation Joints: preformed joint filler depth of slab, fill top 1/2 inch with elastomeric sealant per 
Section 07 92 00. Locations: at columns, footings, and as noted on drawings.

U. Steel Pan Stairs: Install safety nosings at each tread, all steel pan stairs.

V. Surface irregularities, ACI 347R Class A, gradual or abrupt irregularities of 1/8 inch for 
exposed to view concrete. Class B, 1/4 inch for plaster cement finish.

3.04 FINISH AT ALL EXPOSED SURFACES

A. Refer to Section 03 20 00, Concrete Formwork.
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3.05 CURING AND PROTECTION

A. Immediately after placement, protect concrete from premature drying, excessively hot or cold 
temperatures and mechanical injury.

B. Maintain concrete with minimal moisture loss at above 50 degrees F temperature for period 
necessary for hydration of cement and hardening of concrete. Dusting with dry cement to 
absorb excess water is prohibited.

C. Cure floor surfaces only as specified herein and in accordance with Section 1905A.11, 
California Building Code. Liquid membrane curing compound method not permitted for interior 
cast-in-place concrete slabs.

D. Moisture Retaining Coverings: spread polyethylene film over floor slab areas, lapping edges 
and sides, minimum 6 inches and sealing with pressure sensitive tape; cover with plywood or 
otherwise protect film from damage; maintain in place for minimum of seven (7) day unless 
noted otherwise on the drawings. Do not permit traffic over floor slabs during the curing period.

E. Vertical Surfaces: Spray water over surfaces and maintain wet for 10 days.

F. Quality Control: Proper curing of concrete surfaces shall be the responsibility of the Contractor 
under this section.

3.06 FIELD QUALITY CONTROL

A. Provide free access to Work and cooperate with Testing Laboratory.

B. Measure floor and slab flatness and levelness according to ASTM E1155 within 72 hours of 
finishing.

C. Proposed mix design of each class of concrete shall conform to ACI 318, Section 26.4, 
California Building Code and shall be approved by the Architect prior to commencement of 
work.

3.07 PATCHING

A. Architect will inspect concrete surfaces and determine imperfections, if any.

B. Patch imperfections as approved and in accordance with ACI 301.
1. Clean all exposed concrete surfaces and all adjoining work stained by leakage of 

concrete. Remove all fins, butts and projections by grinding. Patch voids, rock pockets, 
holes, cracks and similar imperfections by chipping loose concrete and exposing clean, 
sound aggregate.
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2. Fill cone form tie recesses with portland cement mortar flush to finish surface.

3.08 PROTECTION FOR EXPOSED CONCRETE TO BE TREATED OR SEALED

A. Protection. There is no known satisfactory chemical or cleaning procedure is available to 
remove petroleum stains from the concrete surface. Protect the concrete floor until ready for 
treatment/sealing.
1. All hydraulic powered equipment must be diapered to avoid staining of the concrete.
2. No trade shall park vehicles on interior slabs. If necessary to complete their scope of 

work, drop cloths shall be placed under vehicles at all times.
3. No pipe cutting machine shall be used on interior slabs.
4. Steel shall not be placed on interior slabs to avoid rust staining.
5. All equipment must be equipped with non-marking tires.

B. Flooring shall be protected as follows: Use "Ram Board Plus ", Burbank, CA.  "Builder Board 
with Liquid Shield " by Surface Shields, Oakland Park, ILL, or equal.
1. Ram Board: Heavy Duty temporary floor protection membrane, 38 " wide x 100' rolls, 46 

mils thick.
2. Protect entire floor where area anticipated to be affected. Submit layout of protected 

area to Architect for approval.
3. Loose lay protection material over floor area; tape all seams; do not tape or otherwise 

attach to floor; follow manufacture's installation requirements.
4. Take other precautions as necessary to prevent damage in addition to requirements 

above, refer to Section 03 35 00 [03 35 43]. Submit to Architect for approval.

3.09 DEFECTIVE CONCRETE

A. Defective Concrete: Remove concrete not conforming to required lines, details, dimensions, 
tolerances or specified requirements.

B. Repair or replacement of defective concrete will be determined by the Architect.

C. Do not patch, fill, touch-up, repair or replace exposed concrete except upon express approval 
of Architect for each individual area. 
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3.10 MOISTURE TEST FOR CONCRETE FLOORS

A. It shall be the Contractor’s responsibility to provide a concrete floor slab meeting the maximum 
moisture vapor emissions here-in specified and the Contractor shall exercise care in all 
aspects of mixing, placing, and curing the concrete floor slabs so that a minimum of mitigation 
treatment will be required.

B. Prior to ordering adhesives applied floor covering materials or coatings, conduct Calcium-
Chloride Test Method in accordance with ASTM F1869 and ASTM F2170 to 

verify that concrete floor slabs are dry with maximum moisture vapor emissions of 3 pounds 
per 1,000 square feet in 24 hours and that slabs exhibit negative alkalinity, carbonation or 
dusting. Apply the moisture test in four (4) different areas of each floor location, with at least 
one test for each 1,000 square feet of floor area.

C. Prior to ordering adhesive-applied floor covering materials or coatings, conduct Relative 
Humidity Test Method in accordance with ASTM F1869 and ASTM F2170 to verify relative 
humidity and surface pH of concrete floor slabs, the method
1. Requires drilling holes at diameter not to exceed outside diameter of probe by more 

than 0.04 inch to depth equal to 40 percent of slab's thickness (elevated structural slab 
shall be tested at depth equal to 20 percent of slab thickness). 

2. Place probe to full depth of test hole, place cap over probe. 
3. Permit test site to acclimate, or equilibrate, for 72 hours prior to taking relative humidity 

readings.
4. Remove cap and press button on the probe to obtain reading.
5. Relative humidity readings for substrates receiving non-permeable flooring are 75% or 

lower. 
6. Testing shall require 3 tests in first 1,000 square feet, with one additional test per each 

additional 1,000 square feet of concrete slab surface.

D. Alkalinity Testing: Concrete floors shall be tested for alkalinity prior to the installation of 
adhesive-applied floor covering materials or coating. Levels of pH shall not exceed the written 
recommendations of the flooring covering manufacturer or the adhesive manufacturer, or both.

E. The test area should be at the same temperature and humidity expected during normal use, 
minimum testing conditions shall be 75+ 10 degrees F. and 50+ 10% relative humidity. 
Maintain these conditions 48 hours prior to, and during testing.

F. Install Concrete Slab Vapor Emission Treatment as specified in Section 09 05 61. Submit 
results to Architect of testing.

END OF SECTION



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  MISCELLANEOUS CAST-IN-PLACE CONCRETE 
3431010100  03 30 53 - 1 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

SECTION 03 30 53 - MISCELLANEOUS CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.01 SUMMARY 

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

1.02 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture. 

1.03 QUALITY ASSURANCE 

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

B. Comply with ACI 301. 

PART 2 - PRODUCTS 

2.01 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, fabricated from as-
drawn steel wire into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

2.02 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, 
brand, and source throughout Project: 
1. Portland Cement:  ASTM C 150,. 

B. Normal-Weight Aggregate:  ASTM C 33, graded, nominal maximum aggregate size. 
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C. Water:  ASTM C 94/C 94M. 

2.03 ADMIXTURES 

A. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete.  Do not use calcium chloride or admixtures 
containing calcium chloride. 
1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.04 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth or cotton mats. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

2.05 CONCRETE MIXTURES 

A. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301, 
as follows: 
1. Minimum Compressive Strength:  at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: . 

2.06 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 
1. When air temperature is above 90 deg F, reduce mixing and delivery time to 60 

minutes. 
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PART 3 - EXECUTION 

3.01 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder 

before placing concrete. 

3.02 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 

B. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301. 

C. Do not add water to concrete during delivery, at Project site, or during placement. 

D. Consolidate concrete with mechanical vibrating equipment. 

3.03 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301 
for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

D. Curing Methods:  Cure formed and unformed concrete for at least seven days by one 
or a combination of the following methods: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 

with the following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  
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Cure for not less than seven days.  Immediately repair any holes or tears during 
curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 

3.04 REPAIRS 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 
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SECTION 03 48 00 - PRECAST CONCRETE SPECIALTIES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Dimensional characters. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. For precast concrete units, include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes. 

B. Shop Drawings: Show fabrication and installation details for precast concrete units. 
Include dimensions, details of reinforcement and anchorages if any, and indication of 
finished faces. 

C. Samples for Verification: 
1. For each color and texture of precast concrete required, 4 inches square in size. 

1.03 QUALITY ASSURANCE 

A. Quality-Control Standard: For manufacturing procedures and testing requirements, 
quality-control recommendations, and dimensional tolerances for types of units 
required, comply with PCI MNL 117, "Manual for Quality Control for Plants and 
Production of Precast Concrete Products." 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Coordinate delivery of precast concrete to avoid delaying the Work. 

B. Pack, handle, and ship precast concrete units in suitable packs or pallets. 
1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining. 

Move precast concrete units if required, using dollies with wood supports. 
2. Store precast concrete units on wood skids or pallets with nonstaining, 

waterproof covers, securely tied. Arrange to distribute weight evenly and to 
prevent damage to units. Ventilate under covers to prevent condensation. 
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1.05 PROJECT CONDITIONS 

A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated 
with ice or frost. Do not build on frozen substrates. Comply with cold-weather 
construction requirements in TMS 602. 
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature 

is 40 deg F and above and will remain so until precast concrete has dried, but no 
fewer than seven days after completing cleaning. 

B. Hot-Weather Requirements: Comply with hot-weather construction requirements in 
TMS 602. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Source Limitations for Precast concrete: Obtain each type of precast concrete unit from 
single source from single manufacturer. 

2.02 PRECAST CONCRETE MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type III, containing not more than 
0.60 percent total alkali when tested according to ASTM C114. Provide natural color or 
white cement as required to produce precast concrete color indicated. 

B. Coarse Aggregates: Granite, quartz, or limestone complying with ASTM C33/C33M; 
gradation and colors as needed to produce required precast concrete textures and 
colors. 

C. Fine Aggregates: Natural sand or crushed stone complying with ASTM C33/C33M, 
gradation and colors as needed to produce required precast concrete textures and 
colors. 

D. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments or colored 
water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant 
to lime and other alkalis. 

E. Reinforcement: 
1. Deformed steel bars complying with ASTM A615/A615M, Grade 40. Use 

galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 
inches of precast concrete material. 
a. Epoxy Coating: ASTM A775/A775M. 
b. Galvanized Coating: ASTM A767/A767M. 

2. Galvanized-Steel, Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, 
fabricated from galvanized-steel wire into flat sheets. 
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F. Embedded Anchors and Other Inserts: Fabricated from stainless steel complying with 
ASTM A240/A240M, ASTM A276/A276M, or ASTM A666, Type 304. 

2.03 FABRICATION 

A. Reinforce precast concrete units to resist handling, transportation, and erection 
stresses and specified in-place loads. 

B. Comply with requirements in PCI MNL 117 and requirements in this Section for 
measuring, mixing, transporting, and placing concrete. After concrete batching, no 
additional water may be added. 

C. Place concrete in a continuous operation to prevent cold joints or planes of weakness 
from forming in precast concrete units. 

D. Thoroughly consolidate placed concrete by internal and external vibration without 
dislocating or damaging reinforcement and built-in items, and minimize pour lines, 
honeycombing, or entrapped air voids on surfaces. Use equipment and procedures 
complying with PCI MNL 117. 
1. Place self-consolidating concrete without vibration according to PCI TR-6, 

"Interim Guidelines for the Use of Self-Consolidating Concrete in 
Precast/Prestressed Concrete Institute Member Plants." 

E. Cure concrete, according to requirements in PCI MNL 117, by moisture retention 
without heat or by accelerated heat curing using low-pressure live steam or radiant 
heat and moisture. Cure units until compressive strength is high enough to ensure that 
stripping does not have an effect on performance or appearance of final product. 

F. Discard and replace precast concrete units that do not comply with requirements, 
including structural, manufacturing tolerance, and appearance. 

2.04 PRECAST CONCRETE UNITS 
1. Empire Precast. 
2. Outdoor Creations, Inc.  
3. Wausau Tile, Inc. 
4. QCP Corp. 

B. Precast Concrete Units: 
1. Units are manufactured using the manufacturer's selected method. 
2. Dimensional Characters:  Sizes and configurations as indicated on Drawings. 

C. Fabricate units with sharp arris and accurately reproduced details, with indicated 
texture on all exposed surfaces unless otherwise indicated. 

D. Fabrication Tolerances: 
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1. Variation in Cross Section: Do not vary from indicated dimensions by more than 
1/8 inch. 

2. Variation in Length: Do not vary from indicated dimensions by more than 1/360 of 
the length of unit or 1/8 inch, whichever is greater, but in no case by more than 
1/4 inch. 

3. Warp, Bow, and Twist: Not to exceed 1/360 of the length of unit or 1/8 inch, 
whichever is greater. 

4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features: Do 
not vary from indicated position by more than 1/8 inch on formed surfaces of 
units and 3/8 inch on unformed surfaces. 

E. Exposed faces shall be free of joint marks, grain, and other obvious defects. Corners, 
including false joints shall be uniform, straight, and sharp. Finish exposed-face 
surfaces of precast concrete units as follows: 
1. As-Cast Surface Finish: Provide surfaces to match approved sample for 

acceptable surface, air voids, sand streaks, and honeycomb. 

F. Colors and Textures: Custom colored as selected by Architect. 

2.05 ACCESSORIES 

A. Anchors: Type and size indicated, fabricated from Type 304 stainless steel complying 
with ASTM A240/A240M, ASTM A276/A276M, or ASTM A666. 

B. Dowels: 1/2-inch- diameter round bars, fabricated from Type 304 stainless steel 
complying with ASTM A240/A240M, ASTM A276/A276M, or ASTM A666. 

C. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from 
new masonry without discoloring or damaging masonry surfaces. Use product 
expressly approved for intended use by precast concrete manufacturer and expressly 
approved by cleaner manufacturer for use on precast concrete and adjacent masonry 
materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02 SETTING ANCHORED PRECAST CONCRETE  

A. Set precast concrete as indicated on Drawings. Set units accurately in locations 
indicated, with edges and faces aligned according to established relationships and 
indicated tolerances. 
1. Install anchors, supports, fasteners, and other attachments indicated or 

necessary to secure units in place. 
2. Shim and adjust anchors, supports, and accessories to set precast concrete in 

locations indicated with uniform joints. 

3.03 INSTALLATION TOLERANCES 

A. Variation from Plumb: Do not exceed 1/4 inch in 10 ft., , or 1/2 inch maximum. 

B. Variation from Level: Do not exceed 1/4 inch in 10 ft., , or 1/2 inch maximum. 

C. Variation in Joint Width: Do not vary joint thickness more than 1/8 inch in 36 inches or 
one-fourth of nominal joint width, whichever is less. 

3.04 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged units and units not matching 
approved Samples. Precast concrete may be repaired if methods and results are 
approved by Architect. 

B. Replace units in a manner that results in precast concrete matching approved 
Samples, complying with other requirements, and showing no evidence of 
replacement. 

C. In-Progress Cleaning: Clean precast concrete as work progresses. 

END OF SECTION 
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SECTION 04 22 00 – REINFORCED UNIT MASONRY SYSTEM

PART 1 – GENERAL

1.01 SUMMARY

A. Section Includes:
1. Reinforced concrete masonry units (CMU).
2. Colored mortar.

1.02 RELATED REQUIREMENTS

A. Section 01 45 23, Testing & Inspection Services.

B. Section 01 61 16, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings.

C. Section 01 81 13, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures.

D. Section 03 20 00, Concrete Reinforcing.

E. Section 03 30 00, Cast-In-Place Concrete.

F. Section 05 12 00, Structural Steel Framing.

G. Section 07 19 00, Water Repellants.

H. Section 07 92 00, Joint Sealants.

I. Section 09 91 00, Painting.

J. Section 09 96 23, Graffiti-Resistant Coatings.

1.03 REFERENCES AND STANDARDS

A. California Building Code (CBC), edition as noted on the Drawings.

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings.

C. American Concrete Institute (ACI):
1. 315R:  "Guide to Presenting Reinforcing Steel Design Details."

D. ASTM International (ASTM):
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1. A307:  Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 
000 PSI Tensile Strength.

2. A615/A615M:  Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement.

3. A653/A653M:  Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

4. C5:  Standard Specification for Quicklime for Structural Purposes.
5. C90:  Standard Specification for Loadbearing Concrete Masonry Units.
6. C144:  Standard Specification for Aggregate for Masonry Mortar.
7. C150/C150M:  Standard Specification for Portland Cement.
8. C207:  Standard Specification for Hydrated Lime for Masonry Purposes.
9. C270:  Standard Specification for Mortar for Unit Masonry.
10. C404:  Standard Specification for Aggregates for Masonry Grout.
11. C426:  Standard Test Method for Linear Drying Shrinkage of Concrete Masonry 

Units.
12. C476:  Standard Specification for Grout for Masonry.
13. C595/C595M:  Standard Specification for Blended Hydraulic Cements.
14. C618:  Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete.
15. C989/C989M:  Standard Specification for Slag Cement for Use in Concrete and 

Mortars.
16. C1019:  Standard Test Method for Sampling and Testing Grout for Masonry.
17. F1554:  Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength.

E. The Masonry Society (TMS):
1. 402/602:  Building Code Requirements and Specification for Masonry Structures.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Submittal Procedures:
1. Action Submittals and Informational Submittals shall be submitted in accordance with 

Section 01 33 00, Submittal Procedures.
2. Closeout Submittals shall be submitted in accordance with Section 01 77 00, 

Closeout Procedures.
3. Sustainable Design Submittals shall comply with the additional requirements of 

Section 01 81 13, Sustainable Design Requirements.

B. Pre-installation Meeting:  Convene meeting at Project site to be attended by Owner’s 
Representative, Contractor, Architect, Structural Engineer, Project Inspector and Special 
Inspector at least one week prior to scheduled commencement of masonry mockup 
construction and associated work.
1. Notify attendees not less than 5 business days prior to the established meeting date.
2. Discussion is to include, but not limited to, the following:

a. Requirements for the mockup, and confirmation of the location and construction 
of control / expansion joints.

b. Testing and inspections required.
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c. Means and methods that will be employed.
d. Cold weather and hot weather procedures, as applicable.
e. Items to be addressed prior to and during the work.
f. Protection of adjacent surfaces required.

3. At the Owner’s option, a third-party expert in CMU construction may be invited.
4. Record discussions of meetings, decisions and agreements reached and furnish 

copy of record to each party attending.

1.05 ACTION SUBMITTALS

A. Shop Drawings:
1. To-scale drawings to illustrate detailing, fabrication, bending and placement of unit 

masonry reinforcing bars.
a. Comply with ACI 315R showing bar schedules, stirrup spacing, diagrams of bent 

bars and arrangements of masonry reinforcement.
b. Indicate location of conduit, plumbing and other items embedded in unit masonry 

walls in coordination with placement of reinforcement.
2. Bracing drawings and calculations where required by Section 3.3E of TMS 602, 

sealed by a professional engineer licensed in the jurisdiction where the project is 
being constructed, shall be submitted for record purposes.

B. Product Data:  Complete list and descriptive data of products proposed for use.  Include 
manufacturer's specifications, installation instructions, and maintenance instructions.

C. Samples:
1. Initial Submittals:

a. Manufacturer’s standard available colors for masonry units and grout for 
Architect's selection.

2. Confirmation Submittals:  The following items shown to be conforming to selections 
made during review of initial submittals.
a. Full-size units for each different exposed CMU unit for review of texture and 

color.
b. Colored mortar for each selected color.

D. Mix Designs:
1. Mix designs and test results for mortar and grout conforming to requirements 

specified in TMS 602, Article 1.5.

1.06 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For installers.

B. Mill test reports for all reinforcing steel.

C. Certificates:
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1. Material certificates for the following signed by the manufacturer and the Contractor 
certifying that each material complies with requirements and standards specified.
a. Each material and grade of reinforcing bars.  See Section 03 20 00, Concrete 

Reinforcement.
b. Each type and size of anchors, inserts, ties and accessories.

2. Plant certificates for concrete masonry units to the Owner’s Testing Agency and 
Architect stating that all units have been properly cured before shipment and that 
they conform to requirements of these Specifications, including but not limited to, 
requirements for moisture content per ASTM C90.

D. Extreme Weather Procedures:  Cold and hot-weather construction procedures 
evidencing compliance with requirements specified in TMS 402/602 and these 
Specifications.

E. Record of Pre-installation Meeting.

F. Sustainable Design:
1. General:

a. Submit information necessary to establish and document compliance with the 
California Green Building Standards Code.

b. Sustainable design submittals are in addition to other submittals.
2. The following information shall be provided:

a. Adhesives and Sealants:  Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 61 16.

b. Paints and Coatings:  Evidence of compliance that products meet maximum VOC 
content limits specified in Section 01 61 16.

1.07 CLOSE OUT SUBMITTALS

A. Guarantee:  Submit subcontractor’s guarantee.

1.08 QUALITY ASSURANCE

A. Installer Qualifications:  Firms and people specified in Section 1.6 of TMS 602, to 
demonstrate their capabilities and experience.  Include list of completed projects with 
project names, addresses, telephone numbers, names of Architects and Owners, and 
other information specified.

B. Use only newly manufactured products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used.

C. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible.

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement.
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E. Special Inspection:  Coordinate with Owner's special inspector of building structural 
masonry construction in compliance with CBC Section 1705.4.  See additional 
requirements specified under Article “Field Quality Control” in Part 3.

F. Mockup:  Construct a sample panel of masonry wall types, including color and texture, 
having a minimum dimension of 6 feet by 6 feet, in the specified bond pattern, to be 
approved by Owner’s Representatives, Project Inspector and Architect.

1. The mockup is to be built on a stable foundation as required to support the 
panel(s) during the duration of the project and is not to be an integral part of the 
construction and is to remain on site for comparison to the CMU installation, 
including cleaning, and the application of the water repellent and graffiti-resistant 
coating.

2. Do not construct the mockup panel(s) prior to approval of submitted samples for 
texture and color.

3. The assembly is to include, but is not necessarily limited to, the following as 
applicable to the project:

a. Color, texture and accent banding.
b. Reinforcing steel.
c. Expansion joint, control joint, and sealant.
d. Mortar joint type, color, tooling and workmanship.
e. Tolerances of unit sizes, and level and plumb workmanship.
f. Flashing, including cap flashing.
g. Weep holes and end dams.
h. Air and vapor barrier.

4. After mockup is constructed and approved, the same cleaning procedure to be 
performed on the building is to be performed on the sample panel(s), leaving a 
portion un-cleaned.

5. Upon approval of the mockup and cleaning, the water repellent and anti-graffiti 
coating shall be applied and cured as specified, followed by water testing in 
accordance with the manufacturer’s requirements.

1.09 PRECONSTRUCTION TESTING

A. General:
1. Refer to approved Testing and Inspection requirements.
2. Owner will select a qualified independent testing agency to perform preconstruction 

testing indicated below.  Payment for these services will be made by Owner.

B. Compressive Strength:
1. Compliance with the requirements for the specified compressive strength of 

masonry, ƒ’m, shall be provided in accordance with CBC Section 2105A.2 as well as 
the approved construction documents.

2. Verification masonry to be supplied meets the specified compressive strength prior to 
the start of construction, determined in accordance with TMS 602 Article 1.4 A and 
1.4 B.2.
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C. Linear Shrinkage Tests:
1. Linear shrinkage testing to be performed in accordance with ASTM C426.  Test data 

shall be traceable to the units being supplied for the project and shall comply with 
ASTM C90.

2. Linear shrinkage testing may be omitted if the maximum spacing of control joints 
does not exceed 25 feet.

1.10 DELIVERY, STORAGE AND HANDLING

A. Deliver undamaged products to the job in manufacturer's sealed containers, where 
applicable, and/or original bundles with tags and labels intact.  Masonry units to be 
delivered and stored on pallets.

B. Store materials in protected, dry, clean conditions off the ground and in areas so as to 
not interfere with the progress of the work.

C. Transport, store and handle in strict accordance with the manufacturer’s 
recommendations.

1.11 FIELD CONDITIONS

A. Comply with TMS 602 Article 1.8 C for cold weather construction when ambient 
temperature will fall below 40 degrees F and TMS 602 Article 1.8 D for hot weather 
construction when ambient temperature will rise above 90 degrees F.

PART 2 – PRODUCTS

2.01 DESIGN AND PERFORMANCE CRITERIA

A. Comply with TMS 402/602 and other requirements specified in this Section applicable to 
each material indicated.

B. Sustainable Design:
1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 

comply with limits specified in Section 01 61 16.
2. VOC emissions for field-applied paints and coatings must comply with limits specified 

in Section 01 61 16.

2.02 MANUFACTURERS

A. Concrete Masonry Units:  Basalite Concrete Products, Calstone Company, Angelus 
Block Company, or equal.

2.03 CONCRETE MASONRY UNITS

A. General:  Comply with requirements indicated below applicable to each form of concrete 
masonry unit required.
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1. Concrete masonry units shall be normal weight, grade N and shall comply with 
ASTM C90.

2. Size: Provide concrete masonry units complying with requirements indicated below 
for size that are manufactured to specified face dimensions within tolerances 
specified in the applicable referenced ASTM specification for concrete masonry 
units.
a. Nominal Modular Size:  8 x 8 x 16 inches.
b. Bond Beam Units:  Single or double open end.

1) Provide bond beam units at horizontal reinforcement.
2) The depth of the bond beam channel below the top of the unit shall be a 

minimum of 1-1/2 inches and the width shall be 3 inches minimum.
3) Provide 3 inches high by 3 inches wide minimum bond beam web openings.

3. Provide special units for 90-degree corners and lintels as detailed.
4. Caps:  Match specified units in height as indicated on the Drawings.

a. Height:  1-1/2 inches.
5. End Pieces:  Match specified units.

B. Regular Hollow Load Bearing Units:
1. Color:  Standard gray. As selected by Architect from manufacturer’s stock colors.
2. Texture:  Precision (smooth).
3. Compressive Strength:  Provide units with Minimum Design Compressive Strength (ƒ 

’m) of 2,000 psi, and minimum unit net area compressive strength of 2,000 psi, or as 
indicated on the Drawings, whichever is greater.

C. Special Texture Units:  Burnished face on all sides at exterior CMU walls.
1. Use smooth face on interior side and at gate openings.
2. Color:  As selected by Architect from manufacturer’s stock colors.

2.04 REINFORCEMENT AND ANCHORAGE

A. General:  Provide reinforcing steel complying with requirements of Section 2.4 of TMS 
602 and Section 03 20 00, Concrete Reinforcement.

B. Steel Reinforcing Bars:  Carbon steel complying with ASTM A615/A615M, Grade 60.

C. Bar Positioners:
1. Single Curtain: “RB Rebar Positioners” by Hohmann & Barnard, or equal.

2.05 MORTAR

A. Materials:
1. Cement:  Portland cement, ASTM C150/C150M, Type I or II.
2. Aggregate:  Natural sand, complying with ASTM C144; white or light grey color, not 

less than 3 percent passing No. 100 sieve.
3. Hydrated Lime:  ASTM C207, Type S.
4. Quicklime:  ASTM C5, non-hydraulic type.
5. Lime Putty:  Make from quicklime or hydrated lime.
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a. If quicklime is used, shake and screen through sieve having 15 or more meshes 
per linear inch.

b. Store under protection for at least 10 days before use.
c. Lime putty shall have a unit weight of at least 83 pcf.

6. Color Additive:  Mineral oxide pigment; color as selected by the Architect.
7. Water:  Clean and fresh from public water system.

B. Mix:  Type S in accordance with CBC Section 2103 and ASTM C270.
1. Do not use calcium chloride in mortar.
2. Thoroughly mix mortar ingredients in quantities needed for immediate use in 

accordance with TMS 602 Article 2.6A.
3. Add mortar color in accordance with manufacturer's instructions.  Provide uniformity 

of mix and coloration.
4. Do no use anti-freeze compounds to lower the freezing point of mortar.
5. Mortar shall be adjusted to satisfaction of mason, but only as much water shall be 

added as is compatible with convenience in using mortar.
a. If mortar begins to stiffen from evaporation or absorption of part of mixing water, 

mortar shall be re-tempered by adding water and re-mixing.
b. Mortar shall not be used after cement begins its final set, and in no case shall it 

be used more than two hours after original mixing.
6. When ambient air or masonry temperatures drop below 40 degrees F special 

provisions of TMS 602, Article 1.8C for cold weather construction shall apply.  If 
temperatures rise above 90 degrees F, special provisions of TMS 602, Article 1.8D 
for hot weather construction shall apply.

7. Do not add air-entraining agents, accelerators, retarders, water-repellent agents, 
antifreeze compounds, or other admixtures, except as specified, without prior written 
approval of Structural Engineer.

2.06 GROUT

A. Grout shall consist of a mixture of cementitious materials and aggregate to which water 
has been added such that the mixture will flow without segregation of the constituents.

B. Materials:
1. Portland cement, ASTM C150/C150M, Type I or II. 
2. Coarse Aggregate: ASTM C404, maximum aggregate size 3/8-inch.
3. Additives:  Grout-enhancing shrinkage-compensating additive; “Sika Grout Aid” by 

Sika Corporation, or equal. 
4. Water:  Clean and fresh from public water system.

C. Mix:  Conform to ASTM C476 for coarse grout with no lime.
1. General:

a. Thoroughly mix grout ingredients in quantities needed for immediate use.
b. Provide for uniformity of mix.
c. Grout shall not be used more than 90 minutes after initial mixing water has been 

added to dry ingredients.
d. Proportioning or mixing of grout on site is not permitted.
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2. Compressive Strength:  ASTM C1019; 2,000 psi minimum at 28 days.
a. See Structural Drawings for specified grout strength.
b. No water reducing admixtures will be approved.

3. Slump:  8 to 11 inches, W/C equal to or greater than 0.7.
4. Cementitious Replacement:

a. Types:
1) As permitted by ASTM C476, blended hydraulic cements meeting ASTM 

C595/C595M may be used.
2) Fly ash or pozzolans may be used as cement replacements for 15 to 40 

percent of the total weight of cementitious material.  Fly ash shall be class F, 
meeting ASTM C618 requirements.

3) Ground granulated blast furnace slab shall meet ASTM C989/C989M 
requirements.

b. Grout with cementitious replacements shall provide minimum grout compressive 
strength specified at 28-day tests.

5. Mix shall contain specified grout aid admixtures added at a rate of 1 pound per 100 
pounds of cementitious materials in accordance with manufacturer’s 
recommendations.
a. Regardless of whether grout is job-mixed or plant-mixed, admixture shall be 

added in accordance with manufacturer’s requirements.
b. Admixture must be combined with water to form a slurry which is then added to 

the mix in order to avoid “balling” and to get proper distribution of the admixture 
within the mix.

6. Do not add other admixtures, air-entraining agents, accelerators, retarders, water-
repellent agents, and antifreeze compounds, except as otherwise specified, without 
prior written approval of Structural Engineer.
a. Do not use calcium chloride in grout.
b. Do not use anti-freeze compounds to lower the freezing point of grout.

2.7 EMBEDDED MATERIALS

A. Sheet Metal Flashing:  Galvanized steel complying with ASTM A653/A653M, Z275 (G90) 
coating designation; structural quality, 0.0239 inch thick (24 gage), complying with 
additional requirements specified in Section 07 62 00, Sheet Metal Flashing and Trim.

B. Headed Anchor bolts:  ASTM A307, Grade A.

C. Bent-Bar Anchors:  ASTM F1554 Grade 36 galvanized steel with Class 1A threads
.
2.8 ADDITIONAL MATERIALS

A. Preformed Control Joints:  Rubber or neoprene material; Hohmann & Barnard, or equal.
1. Provide corner and tee accessories, heat or cement-fused joints.

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self-
expanding.

C. Building Paper:  #30 asphalt saturated felt.
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D. Nailing Strips:  Softwood, preservative treated for moisture resistance, dovetail shape, 
sized to masonry joints.

E. Weep Holes:  Cotton wick.

F. Cleaning Solutions:  Non-acidic, not harmful to masonry work or adjacent materials 
designed for removing mortar/grout stains, efflorescence, and other new construction 
stains from new masonry surfaces without discoloring or damaging masonry surfaces 
and without leaving any chloride residue; expressly approved for intended use by 
manufacturer of masonry units being cleaned; ProSoCo, Inc. or equal.

G. Bituminous Coating:  Cold-applied asphalt mastic complying with SSPC Paint 12 except 
containing no asbestos fibers.

PART 3 – EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work:
1. That foundation surface is level to permit the initial bed joint within a range of 1/4 to 

1-1/4 inch.
2. That edge is true to line to permit projection of masonry to less than 1/4 inch.
3. That projecting dowels are free from loose scale, dirt, concrete or other bond-

inhibiting substances.

B. Verify items provided by other Sections of work are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry 
work.

D. Beginning of installation means installer accepts existing conditions.

3.02 PREPARATION AND PROTECTION

A. Direct and coordinate placement of metal anchors supplied to other Sections.

B. Provide temporary bracing during installation of masonry work.  Maintain it in place until 
the building structure provides permanent bracing.

C. If rain is anticipated, cover the top of incomplete CMU construction as required to 
prevent moisture intrusion.

D. Protect face materials against staining.
E. Remove misplaced grout or mortar immediately.
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F. Protect sills, ledges, off-sets and similar items from mortar drippings or other damage 
during construction.

G. Masonry units shall be free of dust and dirt.

3.03 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of 
uniform thickness.

C. Lay concrete masonry units in running bond, unless otherwise indicated on project 
documents.  Course one unit and one mortar joint to equal 8 inches.

D. Vertical cells to be filled shall have vertical alignment sufficient to maintain a clear, 
unobstructed, continuous vertical cell measuring not less than 3 inches by 3 inches.

E. Use open end units where vertical reinforcement occurs.  Use bond beam or lintel units 
where horizontal reinforcement occurs.

F. Lay decorative units to coursing of one unit and one mortar joint to equal 8 inches.  Form 
concave mortar joints.

3.04 PLACING AND BONDING

A. Lay hollow masonry units with face shell bedding on head and bed joints.

B. Buttering corners of joints or excessive furrowing of mortar joints are not permitted.

C. Remove excess mortar as work progresses.  Maximum mortar projection is limited to 
1/4-inch.  Clean out all mortar droppings.

D. Compact joint mortar solidly with tooling skate when mortar is thumbprint hard to form a 
watertight joint, free of voids, cracks, and pin holes:
1. All Joints, Unless Otherwise Indicated:  Concave.
2. Interior Walls to be Painted, Inside Face of Utility Yard Walls:  Flush.

E. Interlock intersections and external corners.

F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment 
must be made, remove mortar and replace.

G. Perform job site cutting of masonry units with proper tools to provide straight, clean, 
unchipped edges.  Prevent broken masonry unit corners or edges.

H. Cut mortar joints flush where resilient base is scheduled.
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I. All masonry shall be built to preserve the unobstructed vertical continuity of the cells to 
be filled.  All head joints shall be solidly filled with mortar for a distance in from the face 
of the wall or unit not less than the thickness of the longitudinal face shells.

J. Walls and cross webs forming such cells to be filled shall be full bedded in mortar to 
prevent leakage of grout.

K. Unless otherwise indicated, bond shall be provided by lapping units in successive 
vertical courses.

L. At the time of laying, all masonry units shall be free of dust and dirt.

M. Remove and repoint all cracked or unbonded mortar joints.

3.05 MASONRY FLASHINGS

A. Lap end joints minimum 6 inches and seal watertight.

B. Use flashing manufacturer's recommended adhesive and sealer.

3.06 PLACEMENT OF REINFORCING

A. Reinforcing and wire ties shall be embedded in the grout.

B. Provide 1 bar diameter minimum clear space between masonry unit and reinforcing.

C. Horizontal reinforcing in bond beams to have a minimum grout cover of 1 inch.

D. Place reinforcing bars at locations indicated on structural drawings and secure in place.

E. Install reinforced masonry unit lintels over openings.

F. Reinforce openings as detailed on structural drawings.

G. Securely fasten reinforcing bars from displacement at intervals not exceeding 192 bar 
diameters.  Maintain position within 1/2-inch of dimensioned position.

H. Lap splices in accordance with Structural Drawings and CBC 2107.2.1 or 2108.2.

I. Allow masonry lintels to attain specified strength before removing temporary supports.

3.07 PIPE, CONDUITS AND EMBEDDED ITEMS

A. No pipe shall be embedded in masonry work except rigid electrical conduit of 1-inch 
diameter or less.  Pipe to be embedded in masonry shall be rigid and comply with the 
requirements for embedment shown on the Structural Drawings.
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B. Embedded items shall be securely anchored against moving prior to grouting (i.e. no wet 
setting).

C. Bolts shall be accurately set with templates and held in place to prevent dislocation 
during grouting.

D. Reinforcement, embedded items, and bolts shall be solidly embedded in grout.

E. Anchor bolts in face shells shall maintain a minimum of 1/2-inch of grout and face shell.

3.08 GROUT PLACEMENT

A. All cells shall be grouted solid.

B. Place and consolidate grout fill without displacing reinforcing.

C. Grout shall be a workable mix suitable for placing without segregation and shall be 
thoroughly mixed.
1. Grout shall be placed by pumping or an approved alternate method and shall be 

placed before initial set or hardening occurs.
2. Grout shall be consolidated by mechanical vibration during placing and 

reconsolidated after excess moisture has been absorbed, but before workability is 
lost.

3. The grouting of any section of a wall shall be completed in one day, with no 
interruptions greater than one hour.

C. Horizontal reinforcement shall be placed in bond beam units with a minimum grout cover 
of 1 inch above steel for each grout pour.

E. Unobstructed grout spaces no less than 2 inches x 3 inches in width with fine grout to be 
provided, and grout spaces no less than 3 inches x 3 inches in width with coarse grout to 
be provided.
1. Increase minimum size by the width or diameter of obstructions including reinforcing 

and conduit.
2. Grout shall be placed so that all spaces do not contain voids.

F. When grouting is stopped for more than one hour, terminate grout 1-1/2 inch minimum 
below top of upper masonry unit, except at bond beam 1/2-inch below top of upper 
masonry unit, to form a positive key for subsequent grout placement.

G. Grout shall not be handled with aluminum equipment, unless demonstrated that there 
will be no deleterious effects.

H. Grout Pours and Grout Lifts: Grout pours are to be per CBC 2104.1.3.5 and TMS 602, 
Article 3.5 C. Grout lifts are to be per CBC 2104.1.3.6 and TMS 602, Article 3.5 D.
1. Grout Pours Not Exceeding 4 ft:  Grout pours not exceeding 4 ft are to be per CBC 

2104.1.3.5.1.
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2. Grout Pours Exceeding 4 ft:  Grout pours exceeding 4 ft are to be per CBC 
2104.1.3.5.2, CBC 2104.1.3.5.3, and must be approved by the Architect.  An 
approved admixture that reduces early water loss and produces an expansive action 
shall be used in the grout.  Contractor shall submit a request to use “Grout Pours 
Exceeding 4 ft” in accordance with Section 01 33 00.

I. Wall Cap:  Form and screed rounded mortar cap at all walls with exposed tops.  Cap 
shall be level and smooth with minimum 1-inch rise at center of wall.

3.09 CONTROL AND EXPANSION JOINTS

A. Continue horizontal joint reinforcement through control and expansion joints, only as 
shown in the Drawings.

B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in 
accordance with manufacturer's instructions.

C. Size control joints in accordance with Section 07 92 00 for sealant performance.

D. Form expansion joints as detailed.

3.10 BUILT-IN WORK

A. As work progresses, build in metal door frames, window frames, anchor bolts, plates and 
other items furnished by other Sections.

B. Build in items plumb and level.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids 
solid with grout.

D. Do not build in organic materials subject to deterioration.

3.11 TOLERANCES

A. Erect masonry within the tolerances of TMS 602 Article 3.3 F.

3.12 CUTTING AND FITTING

A. Openings in CMU walls shall conform with details on structural drawings.

B. Obtain Architect/Engineer approval prior to cutting or fitting masonry work not indicated 
or where appearance or strength of masonry work may be impaired.
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3.13 POINTING AND CLEANING

A. Final Cleaning:  Comply with provisions of Section 01 77 00, Closeout Procedures, and 
the following.
1. Use non-metallic tools in cleaning operations.
2. Remove excess mortar and mortar smears.
3. Clean soiled surfaces with cleaning solution.
4. Do not use acid solution to remove green stain or efflorescence resulting from 

vanadium salts.  Follow recommendations of manufacturer for removal of such 
stains.

5. When ordinary methods are not adequate, with Architect’s approval, employ 
sandblasting, chipping or other special methods.

B. Point holes or defective mortar joints upon completion of work; where necessary, cut out 
and re-point defective joints.
1. Replace defective or damaged work with conforming work.
2. Match adjacent work.

C. Architect will review proposals for the repair or replacement of damaged, defective, or 
missing work.

D. Progress Cleaning:
1. At end of workday, fiber brush new surfaces to remove mortar splotches, clean with 

mild detergent or enzymes, and rinse with clean water.

E. Protect finished installation under provisions of Section 01 50 00, Temporary Facilities 
and Controls.

F. Without damaging completed work, provide protective boards at exposed external 
corners which may be damaged by construction activities.

3.14 FIELD QUALITY CONTROL

A. General:
1. Refer to approved Testing and Inspection criteria in contract documents.
2. Owner will select a qualified independent testing agency to perform preconstruction 

testing indicated below.  Payment for these services will be made by Owner.
3. Refer to Section 01 45 23, Testing & Inspection Services, for additional 

requirements.

B. Masonry Inspection:
1. Masonry construction shall be inspected and verified in accordance with TMS 

402/602 Level 3 quality assurance program as set forth in Tables 3 and 4.
2. Structural masonry work shall be periodically inspected during laying and 

continuously during grouting by a special inspector specially.
a. The inspector shall make test samples and perform such tests as are required 

and shall check the materials, details of construction, and construction 
procedures.
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b. The special masonry inspector shall furnish a verified report that, of its own 
personal knowledge, the work covered by the report has been performed, and 
materials used and installed in every material respect in compliance with the duly 
approved Drawings and Specifications.

C. Inspection and testing of post-installed anchors in masonry shall be required in 
accordance with requirements for concrete in CBC Chapters 17 and 19.

D. Testing for compressive strength on installed masonry shall be in accordance with CBC 
2105.
1. Mortar and Grout Tests:  Comply with CBC Section 2105.3.
2. Masonry Core Testing:  In accordance with CBC 2105.4.

3.15 PAINTING AND COATING

A. Prepare Concrete masonry units indicated to be painted per Section 09 91 00, Painting.

B. Prepare concrete masonry units to receive water repellent in accordance with Section 07 
19 00, Water Repellents, and graffiti-resistant coating per Section 09 96 23, Graffiti-
Resistant Coatings, where indicated.
1. Masonry units must be clean, dry, and free of efflorescence, dust and mortar.
2. Mortar joints must be free of defects as defined by the coating manufacturer.

END OF SECTION
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SECTION 08 71 00 – DOOR HARDWARE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes items known commercially as finish or door hardware that are 
required for swing, sliding, and folding doors, except special types of unique hardware 
specified in the same sections as the doors and door frames on which they are installed. 

B. Related Sections:  The following sections are noted as containing requirements that 
relate to this Section, but may not be limited to this listing. 
1. Division 08: Section - Hollow Metal Doors and Frames. 
2. Division 08: Section - Flush Wood Doors. 
3. Division 08: Section - Aluminum-Framed Storefronts. 

1.03 REFERENCES 

A. 2022 California Building Code, CCR Title 24, Part 2 

B. BHMA - Builders’ Hardware Manufacturers Association 

C. DHI - Door and Hardware Institute 

D. NFPA - National Fire Protection Association. 
1. NFPA 80 - Fire Doors and Other Opening Protectives 
2. NFPA 105 - Smoke and Draft Control Door Assemblies 

E. UL - Underwriters Laboratories. 
1. UL 10C - Fire Tests of Door Assemblies 
2. UL 305 - Panic Hardware 

F. WHI - Warnock Hersey Incorporated 

G. SDI - Steel Door Institute 

1.04 SUBMITTALS & SUBSTITUTIONS 

A. General: Submit in accordance with Conditions of the Contract and Division 01 
Specification sections. 
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B. Submit product data (catalog cuts) including manufacturers' technical product 
information for each item of door hardware, installation instructions, maintenance of 
operating parts and finish, and other information necessary to show compliance with 
requirements. 

C. Submit electronic PDF copies of schedule organized vertically into “Hardware Sets” with 
index of doors and headings, indicating complete designations of every item required for 
each door or opening.  Include following information: 
1. Include a Cover Sheet with:  

a. Job Name, location, telephone number.  
b. Architects name, location and telephone number.  
c. Contractors name, location, telephone number and job number.  
d. Suppliers name, location, telephone number and job number.  
e. Hardware consultant's name, location and telephone number. 

2. Job Index information included: 
a. Numerical door number index including; door number, hardware heading 

number and page number. 
b. Complete keying information (referred to DHI hand-book "Keying Systems 

and Nomenclature"). Provision should be made in the schedule to provide 
keying information when available; if it is not available at the time the 
preliminary schedule is submitted. 

c. Manufacturers' names and abbreviations for all materials. 
d. Explanation of abbreviations, symbols, and codes used in the schedule. 
e. Mounting locations for hardware. 
f. Clarification statements or questions. 
g. Catalog cuts and manufacturer’s technical data and instructions. 

3. Vertical schedule format sample: 
 

Heading Number 1 (Hardware group or set number - HW Group #1) 

 

(a) 1 Single - Door #101 - Corridor 101 to Exterior (b) 90 (c) RH 

 

(d) 3'-0" x 7'-0" x 1-3/4" - Wood Door x Hollow Metal Frame - 20 Minute 

 

(e) 
1. 

(f) 3 
ea 

(g) Hinges - (h) 5BB1 4.5 x 4.5 NRP  (i) 1/2 
TMS 

(j) 630 (k) IVE 

2. 1 ea 
Lockset - ND80P6D x RHO x RH x 10-025 x 
JTMS 

626 SCH 

3. 1 ea Closer - 4040XP x EDA x TBSRT 689 LCN 

a) Single or pair of doors with opening number and location.  
b) Degree of opening.   
c) Hand of door(s).  
d) Door/frame dimensions and material; Label requirements, if any.  
e) Hardware item line # (Optional).  
f) Quantity.   
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g) Product description.   
h) Product part number.   
i) Fastenings and other pertinent information.  
j) Hardware finish codes per ANSI/BHMA A156.18.   
k) Manufacturer abbreviation. 

D. Make substitution requests in accordance with Division 01.  Substitution requests must 
be made prior to bid date.  Include product data and indicate benefit to the project.  
Furnish samples of any proposed substitution.   

E. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's 
final instructions on keying of locks has been fulfilled. 

F. Wiring Diagrams: Provide product data and wiring and riser diagrams for all electrical 
products listed in the Hardware Schedule portion of this section. 

G. Templates for doors, frames, and other work specified to be factory prepared for the 
installation of door hardware.  Check shop drawings of other work to confirm that 
adequate provisions are made for locating and installing door hardware to comply with 
indicated requirements. 

H. Furnish as-built/as-installed schedule with close-out documents, including keying 
schedule and transcript, wiring/riser diagrams, manufacturers’ installation and 
adjustment and maintenance information. 

1.05 QUALITY ASSURANCE 

A. Obtain each type of hardware (latch and lock sets, hinges, closers, exit devices, etc.) 
from a single manufacturer. 

B. Supplier Qualifications:  A recognized architectural door hardware supplier, with 
warehousing facilities in the project's vicinity, that has a record of successful in-service 
performance for supplying door hardware similar in quantity, type, and quality to that 
indicated for this project and that employs an experienced architectural hardware 
consultant (AHC) who is available to Owner, Architect, and Contractor, at reasonable 
times during the course of the Work, for consultation. 
1. Responsible for detailing, scheduling and ordering of finish hardware. 
2. Meet with Owner to finalize keying requirements and to obtain final instructions in 

writing. To maintain the integrity of patented key systems provide a letter of 
authorization from the specified manufacturer indicating that supplier has 
authorization to purchase the key system directly from the manufacturer. 

3. Stock parts for products supplied and are capable of repairing and replacing 
hardware items found defective within warranty periods. 

C. Hardware Installer:  Company specializing in the installation of commercial door 
hardware with five years documented experience. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

 

Allegion  DOOR HARDWARE 

OPT0419749  08 71 00 - 4 
 
 

 

D. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with 
NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door 
hardware that are listed and tested by UL or Warnock Hersey for given type/size opening 
and degree of label.  Provide proper latching hardware, door closers, approved-bearing 
hinges and seals whether listed in the Hardware Schedule or not. 
1. Where emergency exit devices are required on fire-rated doors, (with 

supplementary marking on doors' UL labels indicating "Fire Door to be Equipped 
with Fire Exit Hardware") provide UL label on exit devices indicating "Fire Exit 
Hardware".  

E. Exit Doors:  Operable from inside with single motion without the use of a key or special 
knowledge or effort. 

F. Product packaging to be labelled in compliance with CA Prop 65, Safe Drinking Water 
and Toxic Enforcement Act of 1986. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Coordinate delivery of packaged hardware items to the appropriate locations (shop or 
field) for installation. 

B. Hardware items shall be individually packaged in manufacturers’ original containers, 
complete with proper fasteners.  Clearly mark packages on outside to indicate contents 
and locations in hardware schedule and in work.  

C. Provide locked storage area for hardware, protect from moisture, sunlight, paint, 
chemicals, etc. 

D. Contractor to inventory door hardware jointly with representatives of hardware supplier 
and hardware installer until each all are satisfied that count is correct. 

1.07 WARRANTY 

A. Provide warranties of respective manufacturers’ regular terms of sale from day of final 
acceptance as follows: 
1. Locksets: Ten (10) years.  
2. Exit devices: Three (3) years. 
3. Closers: Thirty (30) years. 
4. All other hardware: Two (2) years. 

1.08 MAINTENANCE  

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, 
and removal and replacement of door hardware. 
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1.09 PRE-INSTALLATION CONFERENCE 

A. Convene a pre-installation conference at least one week prior to beginning work of this 
section. 

B. Attendance: Architect, Construction Manager, Contractor, Security Contractor, 
Hardware Supplier, Installer, Key Owner’s Personnel, and Project Inspector. 

C. Agenda:   Review hardware schedule, products, installation procedures and coordination 
required with related work.  Review Owner's keying standards. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

Item Manufacturer Acceptable Substitutes 

Hinges Ives Hager, Stanley, McKinney 

Locks, Latches & Cylinders Schlage None – District Standard 

Exit Devices Von Duprin None – District Standard 

2.02 MATERIALS 

A. Heavy Duty Cylindrical Locks and Latches:  Schlage “ND" Series as scheduled with 
"Rhodes" lever design. 
1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, 

and UL Listed for 3 hour fire doors. 
2. Provide cylindrical locksets exceeding the ANSI/BHMA A156.2 Grade 1 

performance standards for strength, security, and durability in the categories 
below: 
a. Abusive locked lever torque – minimum 3,100 inch-pounds without gaining 

access. 
b. Offset lever pull – minimum 1,600 foot pounds without gaining access. 
c. Vertical lever impact – minimum 100 impacts without gaining access. 
d. Cycle Test – tested to minimum 16 million cycles with no visible lever sag; 

without the use of performance aids such as set screws or spacers. 
3. Cylinders: Refer to “KEYING” article, herein. 
4. Provide locks with standard 2-3/4” backset, unless noted otherwise, with 1/2” latch 

throw. Provide proper latch throw for UL listing at pairs. 
5. Provide locksets with separate solid steel anti-rotation thru-bolts, and no exposed 

screws.  
6. Provide independently operating levers with two external return spring cassettes 

mounted under roses to prevent lever sag. 
7. Provide standard ASA strikes unless extended lip strikes are necessary to protect 

trim. 
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8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both 
sides. 

9. Provide levers with vandal resistant technology as scheduled for use at abusive 
applications. 

B. Exit devices:  Von Duprin as scheduled.   
1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic 

Exit or Fire Exit Hardware. 
2. Provide certificate by independent testing laboratory that device has completed 

over 1,000,000 cycles and can still meet ANSI/BHMA A156.3 standards. 
3. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or 

aluminum, plated to standard architectural finishes to match balance of door 
hardware. 

4. Provide exit devices cut to door width and height. Touchpad must extend a 
minimum of one half of door width. No plastic inserts are allowed in touchpads.  

5. Mount mechanism case flush on face of doors, or provide spacers to fill gaps 
behind devices. Where glass trim or molding projects off face of door, provide glass 
bead kits. 

6. Provide flush end caps for exit devices. 
7. Exit devices shall comply with CBC Section 11B-404.2.7 and shall be mounted 

between 34" and 44" above the finished floor surface. 
8. Provide exit devices UL certified to meet 5 lbs. maximum unlatching force 

requirements according to the CBC Section 11B-309.4. 
9. Cylinders: Refer to “KEYING” article, herein. 
10. Provide cylinder dogging as specified at non fire-rated openings. Provide cylinder 

dogging indicators (CDSI) for visible indication of dogging status as specified. 
11. Removable Mullions: Provide type that can be removed by use of a keyed cylinder, 

which is self-locking when re-installed. 
12. Provide factory drilled weep holes for exit devices used in full exterior application, 

highly corrosive areas, and where noted in hardware sets. 
13. Provide exit devices with deadlatching feature for security and for future addition 

of alarm kits and/or other electrified requirements. 
14. Provide exit devices with optional trim designs to match other lever and pull 

designs used on the project. 
15. Provide exit devices with manufacturer’s approved strikes. 
16. Panic hardware shall not be provided with “Night Latch” (NL) function for any 

accessible doors or gates unless the following conditions are met per DSA 
Interpretation 10-08 DSA/AC. Such conditions must be clearly demonstrated and 
indicated in the specification: 
a. Panic hardware contains a “dogging” feature and during the time the facility 

is open the panic hardware shall be “dogged”. 
b. The act of “dogging” a door in the open position shall only be performed by 

employees as a part of their job function (non-public use).   
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2.03 KEYING 

A. Furnish a Proprietary Schlage masterkey system as directed by the owner or architect.  
Key system to be designated and combinated by the Schlage Master Key Department 
even if pinned by the Authorized Key Center, Authorized Security Center or a local 
authorized commercial dealer. 

B. A detailed keying schedule is to be prepared by the owner and/or architect in consultation 
with a representative of Allegion or an Authorized Key Center or Authorized Security 
Center.  Each keyed cylinder on every keyed lock is to be listed separately showing the 
door #, key group (in BHMA terminology), cylinder type, finish and location on the door. 

C. Extend the original Schlage masterkey system established for the project. 

D. Furnish all cylinders in the Schlage Full Size Interchangeable Core (FSIC). Pack change 
keys independently (PKI)  

E. Furnish construction keying for doors requiring locking during construction. 
1. For FSIC systems provide 23-030-ICX Full Size Construction Cores 
2. For FSIC systems provide ten 48-101-ICX Construction Keys 
3. For FSIC systems provide two 48-056-ICX Control Keys (const.) 
4. For FSIC systems provide two control keys for installing the permanent cores (49-

056 for “Classic” keyways, 48-052-XP for “Classic Primus”) (49-003 for “Everest 
Conventional”, 48-005–XP for “Everest Primus”) 

F. Furnish all keys with visual key control. (Not all options listed below are available at the 
same time.)   
1. Stamp key “Do Not Duplicate”. 
2. Stamp (BHMA) key symbol on key. 

G. Furnish all cylinders with visual key control.  (Not all options listed below are available at 
the same time.)           
1. Stamp (BHMA) key symbol on side of cylinder (CKC). 

H. Furnish mechanical keys as follows: 
1. Furnish 2 cut change keys for each different change key code. 
2. Furnish 1 uncut key blank for each change key code. 
3. Furnish 6 cut masterkeys for each different masterkey set. 
4. Furnish 3 uncut key blanks for each masterkey set. 
5. Furnish 2 cut control keys cut to the top masterkey for permanent I/C cylinders. 
6. Furnish 1 cut control key cut to each SKD combination. 
7. Furnish KS43D2200 padlock for use with non-I/C Schlage cylinders.  Furnish 47-

413 (conventional) or 47-743-XP (PrimusXP) with above. 
8. Furnish KS43G3200 padlock for use with FSIC Schlage cylinders.  Furnish 23-030 

(Classic / Everest) or 20-740 (PrimusXP) with above. 
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9. Furnish KS41D1200 padlock for use with SFIC Schlage cylinders.  Furnish 80-037 
(Everest-B) with above. 

2.04 FINISHES 

A. Generally to be satin chrome US26D (626 on bronze and 652 on steel) unless otherwise 
noted. 

B. Furnish push plates, pull plates and kick or armor plates in satin stainless steel US32D 
(630) unless otherwise noted. 

C. Door closers shall be powder-coated to match other hardware, unless otherwise noted. 

D. Aluminum items to be finished anodized aluminum except thresholds which can be 
furnished as standard mill finish. 

2.05 FASTENERS 

A. Screws for strikes, face plates and similar items shall be flat head, countersunk type, 
provide machine screws for metal and standard wood screws for wood. 

B. Screws for butt hinges shall be flathead, countersunk, full-thread type. 

C. Fastening of closer bases or closer shoes to doors shall be by means of sex bolts and 
spray painted to match closer finish. 

D. Provide expansion anchors for attaching hardware items to concrete or masonry. 

E. All exposed fasteners shall have a phillips head. 

F. Finish of exposed screws to match surface finish of hardware or other adjacent work. 

G. All Exit Devices and Lock Protectors shall be fastened to the door by the means of sex 
bolts or through bolts. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Verify that doors and frames are square and plumb and ready to receive work and 
dimensions are as instructed by the manufacturer. 

B. Beginning of installation means acceptance of existing conditions. 

C. Fire-Rated Door Assembly Inspection:  Upon completion of the installation, all fire door 
assemblies shall be inspected to confirm proper operation of the closing device and 
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latching device and that only the manufacturer’s furnished fasteners are used for 
installation and that it meets all criteria of a fire door assembly per NFPA 80 (Standard 
for Fire Doors and Other Opening Protectives) 2016 Edition.  A written record shall be 
maintained and transmitted to the Owner to be made available to the Authority Having 
Jurisdiction (AHJ). The inspection of the swinging fire doors shall be performed by a 
certified FDAI (Fire Door Assembly Inspector) with knowledge and understanding of the 
operating components of the type of door being subjected to the inspection.  The record 
shall list each fire door assembly throughout the project and include each door number, 
an itemized list of hardware set components at each door opening, and each door 
location in the facility. 

3.02 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and requirements of DHI. 

B. Use the templates provided by hardware item manufacturer. 

C. Mounting heights for hardware shall be as recommended by DHI.  Operating hardware 
shall be located between 34" and 44" above finish floor to comply with CBC Section 11B-
404.2.7. 

D. Door Closers: 
1. Place door closers inside building, stairs, rooms, etc. Closers shall be installed to 

permit doors to swing 180 degrees or maximum allowable by conditions. 
2. Maximum effort to operate closers shall not exceed 5 lbs., such pull or push effort 

being applied at right angles to hinged doors.   
3. When fire doors are required, the maximum effort to operate the closer may be 

increased but shall not exceed 15 lbs.  when specifically approved by fire marshal.   
4. All closers shall be adjusted to operate with the minimum amount of opening force 

and still close and latch the door.  These forces do not apply to the force required 
to retract latch bolts or disengage other devices that hold the door in a closed 
position. 

5. Compensating devices or automatic door operators may be utilized to meet the 
above standards.   

6. Per CBC Section 11B-404.2.8.1, doors shall take minimum of 5 seconds to move 
from an open position of 90 degrees to 12 degrees to the latch jamb.  

E. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory-prepared for anchorage fasteners.  Space 
fasteners and anchors in accordance with industry standards. 

G. Set thresholds for exterior doors in full bed of butyl-rubber sealant. 
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H. If hand of door is changed during construction, make necessary changes in hardware at 
no additional cost. 

I. Hardware Installer shall coordinate with security contractor to route cable to connect 
electrified locks, panic hardware and fire exit hardware to power transfers or electric 
hinges at the time these items are installed so as to avoid disassembly and reinstallation 
of hardware. 

J. Hardware Installer shall also be present with the security contractor when the power is 
turned on for the testing of the electronic hardware applications.  Installer shall make 
adjustments to solenoids, latches, vertical rods and closers to ensure proper and secure 
operation.  

K. All wiring for electro-mechanical hardware mounted on the door shall be connected 
through the power transfer and terminated in the interface junction box specified for in 
the Electrical Section.   

L. Conductors shall be minimum 18 gage stranded, multicolored.  A minimum 12 in. loop 
of conductors shall be coiled in the interface junction box.  Each conductor shall be 
permanently marked with its function.   

M. If a power supply is specified in the hardware sets, all conductors shall be terminated in 
the power supply.  Make all connections required for proper operation between the power 
supply and the electro-mechanical hardware.  Provide the proper size conductors as 
specified in the manufacturer’s technical documentation. 

3.03 ADJUST AND CLEAN 

A. Adjust and check each operating item of hardware and each door, to ensure proper 
operation or function of every unit.  Replace units which cannot be adjusted to operate 
freely and smoothly as intended for the application made. 

B. Clean adjacent surface soiled by hardware installation. 

C. Final Adjustment:  Wherever hardware installation is made more than one month prior 
to acceptance or occupancy, return to that work area and make final check and 
adjustment of all hardware items in such space or area.  Clean operating items as 
necessary to restore proper function and finish of hardware and doors.  Adjust door 
control devices to compensate for final operation of heating and ventilating equipment. 

D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware finishes, 
during the final adjustment of hardware. 

E. Continued Maintenance Service:  Approximately six months after the completion of the 
project, the Contractor accompanied by the Architectural Hardware Consultant, shall 
return to the project and re-adjust every item of hardware to restore proper functions of 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

 

Allegion  DOOR HARDWARE 

OPT0419749  08 71 00 - 11 
 
 

 

doors and hardware.  Consult with and instruct Owner's personnel in recommended 
additions to the maintenance procedures.  Replace hardware items which have 
deteriorated or failed due to faulty design, materials or installation of hardware units.  
Prepare a written report of current and predictable problems (of substantial nature) in the 
performance of the hardware. 

3.04 HARDWARE LOCATIONS 

A. Conform to CCR, Title 24, Part 2; and ADAAG; and the drawings for access-compliant 
positioning requirements for the disabled. 

3.05 FIELD QUALITY CONTROL 

A. Contractor is responsible for providing the services of an Architectural Hardware 
Consultant (AHC) or a proprietary product technician to inspect installation and certify 
that hardware and its installation have been furnished and installed in accordance with 
manufacturers’ instructions and as specified herein.  

3.06 HARDWARE SCHEDULE 

A. The items listed in the following schedule shall conform to the requirements of the 
foregoing specifications. 

B. While the hardware schedule is intended to cover all doors, and other movable parts of 
the building, and establish type and standard of quality, the contractor is responsible for 
examining the Plans and Specifications and furnishing proper hardware for all openings 
whether listed or not.  If there are any omissions in hardware groups in regard to regular 
doors they shall be called to the attention of the Architect prior to bid opening for 
instruction; otherwise, list will be considered Complete.  No extras will be allowed for 
omissions. 

C. The Door Schedule on the Drawings indicates which hardware set is used with each 
door. 

 
Abbreviation Name 

BRK Brookfield Industries Inc 

CRO Crown Industrial 

LCN LCN Commercial Division 

LOX Locinox 

RIC Richards-Wilcox, Inc. 

SCE Schlage Electronic Security 

SCH Schlage Lock Company 

VON Von Duprin 
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144334 OPT0463315 VERSION 1 

GROUP NO. 01 
 

3 EA HINGE I-8505 600 BRK 

1 EA PANIC HARDWARE OUT-PA-AX-98-L-NL-06-WH 630 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA ELECTRIC STRIKE 6111 FSE 12/24 VAC/VDC 630 VON 

1 EA SURFACE CLOSER 4111 AVB SCUSH SRI 689 LCN 

1 EA MULTITECH READER MT SERIES READER BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC LGR SCE 

 

GROUP NO. 02 
 

3 EA HINGE BY GATE FABRICATOR   

1 EA PANIC HARDWARE OUT-PA-AX-98-L-NL-06-WH 630 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA ELECTRIC STRIKE 6111 FSE 12/24 VAC/VDC 630 VON 

1 EA SURFACE CLOSER 4111 AVB SCUSH SRI 689 LCN 

1 EA MULTITECH READER MT SERIES READER BLK SCE 

1 EA POWER SUPPLY PS902 120/240 VAC LGR SCE 

 

GROUP NO. 03 
 

1 SET SELF CLOSING HINGE TIGER  LOX 

1 EA PANIC HARDWARE OUT-PA-AX-98-L-KC-06-WH 630 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA MORTISE CYLINDER 26-091 XQ11-948 ICX 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 
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GROUP NO. 04 
 

3 EA HINGE I-8505 600 BRK 

1 EA PANIC HARDWARE OUT-PA-AX-98-L-KC-06-WH 630 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA MORTISE CYLINDER 26-091 XQ11-948 ICX 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4111 AVB SCUSH SRI 689 LCN 

 

GROUP NO. 05 
 

3 EA HINGE I-8505 600 BRK 

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

 

GROUP NO. 06 
 

2 EA HINGE BY GATE FABRICATOR   

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

 

GROUP NO. 07 
 

2 EA HINGE I-8505 600 BRK 

1 EA DBL CYL STORE LOCK ND66TD RHO 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 
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GROUP NO. 08 
 

4 EA HINGE I-8505 600 BRK 

2 EA POWER TRANSFER 
HINGE 

I-8505-ETW-2 8-WIRE 600 BRK 

2 EA ELEC PANIC HARDWARE OUT-QELX-PA-AX-98-L-NL-06-
WH 

630 VON 

2 EA RIM CYLINDER 20-057 ICX 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 

2 EA SURFACE CLOSER 4111 AVB SCUSH SRI 689 LCN 

1 EA MULTITECH READER MT SERIES READER BLK SCE 

1 EA POWER SUPPLY PS904 120/240 VAC LGR SCE 

 

GROUP NO. 09 
 

4 EA HINGE BY GATE FABRICATOR   

2 EA CANE BOLT 0524.00021 Z RIC 

1 EA PADLOCK L/CYL-FSIC KS43F3200 606 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA HASP 7" FLAT  CRO 

 

GROUP NO. 10 
 

4 EA HINGE I-8505 600 BRK 

2 EA CANE BOLT 0524.00021 Z RIC 

1 EA PADLOCK L/CYL-FSIC KS43F3200 606 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA HASP 7" FLAT  CRO 

 

END OF SECTION 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Post-and-panel signs. 
2. Marquee signs. 

B. Related Sections: 
1. Division 01 sustainable design requirements Section(s) for supplementary 

sustainable design criteria. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For signs. 
1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided 

by other installers, and accessories. 
3. Show message list, typestyles, graphic elements, including raised characters and 

Braille, and layout for each sign. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Product Schedule: For signs. Use same designations indicated on Drawings or 
specified. 

1.03 INFORMATIONAL SUBMITTALS 

A. Sustainable Design Submittals: 
1. Documentation for adhesives, indicating VOC content. 

1.04 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 
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PART 2 - PRODUCTS 

2.01 SUSTAINABLE DESIGN CRITERIA 

A. Sustainable Design Criteria: Comply with indicated criteria for the following product 
categories: 
1. Adhesives: 

a. VOC content limits for field applications. 

2.02 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Signs and supporting elements shall withstand the effects of 
gravity and other loads within limits and under conditions indicated. 

B. Thermal Movements: For exterior signs, allow for thermal movements from ambient 
and surface temperature changes. 
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

C. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design" and California Building Code, Chapter 11. 

2.03 POST-AND-PANEL SIGNS 

A. Exterior Parking Sign: Sign of single-panel configuration; with smooth, uniform 
surfaces and support assembly; with message and characters having uniform faces, 
sharp corners, and precisely formed lines and profiles; and as follows: 
1. Sign Material: Galvanized steel: 

a. Surface-Applied Finish and Graphics: Engineer-grade reflective finish. 
1) Color: As indicated on Drawings. 

2. Posts: Steel. 
a. Shape: As indicated on Drawings. 
b. Size: As indicated on Drawings. 
c. Installation Method: As indicated on Drawings. 

B. Post-and-Panel Sign: Sign of single-panel configuration; with smooth, uniform surfaces 
and support assembly; with message and characters having uniform faces, sharp 
corners, and precisely formed lines and profiles; and as follows: 
1. Sign Material: Galvanized sheet: 

a. Surface-Applied Graphics: Applied vinyl film. 
2. Posts: Steel. 

a. Shape: Square. 
b. Size: 2 by 2 inches. 
c. Installation Method: Direct burial. 
d. Finish and Color: Mill. 

C. Accessories: 
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1. Mounting Brackets:  Extruded aluminum or galvanized steel clamp-on brackets 
fabricated for use with round posts, two brackets per sign, with tamper-resistant 
nuts and bolts. 

2.04 MARQUEE SIGNS 

A. Marquee Sign: Digital LED display, including control software, for programmable 
messages including text, graphics, logos, basic animation, video clips, and as follows: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

Golden Rule Signs; Impact G4 Series, or comparable product by approved 
manufacturer. 

2. Configuration: Double-faced. 
3. LED: 

a. Pitch: 9mm. 
b. Color: RGB. 
c. Matrix: 128 x 224. 

4. Size: As indicated on Drawings. 
5. Ventilation: Side. 
6. Mounting: Pedestal as indicated on Drawings. 

2.05 SIGN MATERIALS 

A. Aluminum Castings: ASTM B26/B26M, alloy and temper recommended by sign 
manufacturer for casting process used and for type of use and finish indicated. 

B. Aluminum Sheet and Plate: ASTM B209, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

C. Aluminum Extrusions: ASTM B221, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

D. Vinyl Film: UV-resistant vinyl film of nominal thickness indicated, with pressure-
sensitive, permanent adhesive on back; die cut to form characters or images as 
indicated on Drawings and suitable for exterior applications. 

2.06 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signs, noncorrosive and compatible with each material joined, and complying with the 
following unless otherwise indicated: 
1. Use concealed fasteners and anchors unless indicated to be exposed. 
2. For exterior exposure, furnish  stainless-steel or hot-dip galvanized devices 

unless otherwise indicated. 
3. Exposed Metal-Fastener Components, General: 

a. Fabricated from same basic metal and finish of fastened metal unless 
otherwise indicated. 
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B. Bituminous Paint: Cold-applied asphalt emulsion complying with 
ASTM D1187/D1187M. 

C. Anchoring Materials: 
1. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C1107/C1107M. Provide grout 
specifically recommended by manufacturer for interior and exterior applications. 

2.07 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements 
indicated. 
1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to 

resist water penetration and retention. 
2. Provide welds and brazes behind finished surfaces without distorting or 

discoloring exposed side. Clean exposed welded and brazed connections of flux, 
and dress exposed and contact surfaces. 

3. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous. 

4. Internally brace signs for stability, to meet structural performance loading without 
oil-canning or other surface deformation, and for securing fasteners. 

5. Provide rabbets, lugs, and tabs necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match sign finish. 

6. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand 
holes, and other defects that impair appearance or strength. Grind, wire brush, 
sandblast, and buff castings to remove seams, gate marks, casting flash, and 
other casting marks before finishing. 

B. Shop- and Subsurface-Applied Vinyl: Align vinyl film in final position and apply to 
surface. Firmly press film from the middle outward to obtain good bond without blisters 
or fishmouths. 

C. Post Fabrication: Fabricate posts designed for structural performance indicated and of 
lengths required for installation method indicated for each sign. 
1. Steel Posts: Fabricate from minimum 0.120-inch- thick, steel tubing unless 

otherwise indicated. 
a. Hot-dip galvanize post assemblies after fabrication according to 

ASTM A123/A123M. 
2. Direct Burial: Fabricate posts 36 inches longer than height of sign to permit direct 

burial or embedment in concrete foundations or concrete-filled postholes. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions. 
1. Install signs level, plumb, true to line, and at locations and heights indicated, with 

sign surfaces free of distortion and other defects in appearance. 
2. Install signs so they do not protrude or obstruct according to the accessibility 

standard. 
3. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact 

with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 
bituminous paint. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

3.02 INSTALLING POSTS 

A. Direct-Burial Method: 
1. Excavation: Excavate posthole to dimensions indicated. Reconstruct subgrade 

that is not firm, undisturbed, or compacted soil, or that is damaged by freezing 
temperatures, frost, rain, accumulated water, or construction activities by 
excavating an additional 12 inches, backfilling with satisfactory soil or well-
graded aggregate, and compacting to original subgrade elevation. 

2. Setting in Earth: Set post in position, support to prevent movement, and backfill 
with satisfactory soil or well-graded aggregate as recommended in writing by 
manufacturer. Place and compact backfill in 6-inch lifts, compacting each lift. 

3. Setting in Cast-in-Place Concrete: Set post in position, support to prevent 
movement, and place concrete in posthole as indicated on Drawings. 

4. Setting in Preformed Hole in Concrete Foundation: Form or core drill holes in 
concrete foundation not less than 3/4 inch larger than outside dimension of post 
for installing posts in concrete. Set post in position, shim to prevent movement, 
and fill annular space between post and hole with nonshrink, nonmetallic 
grout, mixed and placed to comply with manufacturer's written instructions. 
a. Leave anchorage joint exposed with 1/8-inch anchoring material sloped 

away from post. 

B. Baseplate Method: 
1. Preset Anchor Bolts: Set post baseplate in position over anchor bolts projecting 

from concrete foundation, shim and support post to prevent movement, place 
washers and nuts, and tighten. Fill shim space with nonshrink, nonmetallic grout, 
mixed and placed to comply with manufacturer's written instructions. 

2. Drilled-in-Place Anchor Bolts: Set post baseplate in position over concrete 
foundation, locate and drill anchor holes, shim and support post to prevent 
movement, place washers and anchor bolts, and tighten. Fill shim space with 
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nonshrink, nonmetallic grout, mixed and placed to comply with manufacturer's 
written instructions. 

 

END OF SECTION 
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SECTION 10 14 63 - ELECTRONIC MESSAGE SIGNAGE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Exterior electronic LED message signage. 
2. Control software. 

B. Related Sections: 
1. Division 01 sustainable design requirements Section(s) for supplementary 

sustainable design criteria. 
2. Division 26 for illuminated, self-luminous, and photoluminescent exit sign units. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For electronic message signage. 
1. Indicate dimensions, description of materials and finishes, general construction, 

Project-specific modifications, component connections, anchorage methods, 
hardware, and installation procedures in addition to the following specific 
requirements: 
a. Location of electrical connections to junction boxes. Indicate power 

requirements of each component. 
b. Indicate weight of each component, locations of mounting reinforcement, 

and recommended connections. 
c. Wiring diagrams for each component specified. 

1.03 INFORMATIONAL SUBMITTALS 

A. Design Data Submittal:  For structural foundations to accommodate seismic 
movement of Electronic Message Signage complying with performance requirements 
and design criteria indicated on Structural Drawings. Include analysis date signed and 
sealed by qualified professional engineer responsible for their preparation licensed in 
state in which Project is located.  

1.04 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For electronic message signage to include in maintenance 
manuals. 
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1.05 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of electronic 
message signage that fail in materials or workmanship within specified warranty period. 
1. Warranty Period: 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE CRITERIA 

A. Structural Performance:  Exterior signage assemblies, including anchorages and 
supports, shall withstand the effects of gravity loads, and the following loads and 
stresses within limits and under conditions indicated according to the following design 
criteria: 

1. Seismic Loads:  As indicated on Drawings according to ASCE 7. 
2. Wind Loads:   As indicated on Drawings. 

B. Thermal Movements: For exterior signs, allow for thermal movements from ambient 
and surface temperature changes. 
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

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

2.02 ELECTRONIC MESSAGE SIGNAGE 

A. Electronic Message Sign: Digital LED display, including control software, for 
programmable messages including text, graphics, logos, basic animation, video clips, 
and as follows: 
1. Basis of Design: Golden Rule Signs, 9mm LED Message Unit, Impact G4 Series. 
2. LED Message Unit: 

a. Pitch: 9mm. 
b. Color: RGB – 2 billion colors. 
c. Matrix: 128 x 224. 

 
d. Dimensions: 48 inches H, 84 inches W. 
e. Lines: 21 maximum. 
f. Characters Per Line: 44. 
g. Configuration: Double Face, extruded aluminum side covers included. 
h. Ventilation: Side. 

3. Identification/Logo Cabinet: Extruded aluminum cabinet above LED Message 
Unit to include school name/logo sign. 
a. Size: 24 inches H, 84 inches wide. 
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b. Finish and Color: As selected by Architect from manufacturer’s full range. 
4. Pedestal: Extruded aluminum pedestal housing the structural support for LED 

Message Unit and Logo Cabinet. 
a. Size: 23 inches H, 24 inches W. 
b. Structure: 4 inch steel structural support. 

2.03 CONTROL SOFTWARE 

A. Control Software: Cloud-based display content and scheduling control software access 
through web browser GUI. 
1. Supported Media Formats: 

a. Images: PNG, BMP, GIF, JPG, and PSD. 
b. Video: AVI, MPG, MP4, and MOV. 

2.04 FABRICATION 

A. General: Provide manufacturer's standard electronic message signage assemblies 
according to requirements indicated. 
1. Preassemble signage in shop to greatest extent possible. Disassemble signage 

only as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and installation, in locations concealed from view after final 
assembly. 

2. Mill joints to tight, hairline fit. Form assemblies and joints exposed to weather to 
resist water penetration and retention. 

3. Comply with AWS for recommended practices in welding and brazing. Provide 
welds and brazes behind finished surfaces without distorting or discoloring 
exposed side. Clean exposed welded and brazed joints of flux, and dress 
exposed and contact surfaces. 

4. Conceal fasteners and anchors unless indicated to be exposed; locate exposed 
fasteners where they will be inconspicuous. 

5. Internally brace signage for stability, to meet structural performance loading 
without oil-canning or other surface deformation, and for securing fasteners. 

B. Electronic Signage Message Panels: Construct panel surfaces to be smooth and to 
remain flat under installed conditions within a tolerance of plus or minus 1/16 inch 
measured diagonally from corner to corner. 
1. Coordinate dimensions and attachment methods to produce message panels 

with closely fitting joints. Align edges and surfaces with one another in the 
relationship indicated. 

2. Increase panel thickness or reinforce with concealed stiffeners or backing 
materials as needed to produce surfaces without distortion, buckles, warp, or 
other surface deformations. 

3. Continuously weld joints and seams unless other methods are indicated; grind, 
fill, and dress welds to produce smooth, flush, exposed surfaces with welds 
invisible after final finishing. 
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2.05 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
Work. 

B. Verify that signage support surfaces are within tolerances to accommodate signage. 

C. Verify that anchorage devices embedded in permanent construction are correctly sized 
and located to accommodate signage. 

D. Verify that electrical service is correctly sized and located to accommodate signage. 

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

3.02 INSTALLATION 

A. General: Install electronic message signage using installation methods indicated and 
according to manufacturer's written instructions. 
1. Install signage level, plumb, and at locations and heights indicated, with signage 

surfaces free of distortion and other defects in appearance. 
2. Before installation, verify that signage components are clean and free of 

materials or debris that would impair installation. 

B. Pedestal Installation: 

1. Preset Anchor Bolts: Set post baseplate in position over anchor bolts projecting 
from concrete foundation, shim and support post to prevent movement, place 
washers and nuts, and tighten. Fill shim space with non-shrink, nonmetallic grout, 
mixed and placed to comply with manufacturer's written instructions. 

2. Drilled-in-Place Anchor Bolts: Set post baseplate in position over concrete 
foundation, locate and drill anchor holes, shim and support post to prevent 
movement, place washers and anchor bolts, and tighten. Fill shim space with 
nonshrink, nonmetallic grout, mixed and placed to comply with manufacturer's 
written instructions. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  ELECTRONIC MESSAGE SIGNAGE 
3431010100  10 14 63 - 5 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

3.03 TOLERANCES 

A. Plumb, Level, and True. Maximum of 1/8 inch variation between top and bottom of 
signage cabinet. 

3.04 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed electronic message signage that does not 
comply with specified requirements. Replace signage with damaged or deteriorated 
finishes or components that cannot be successfully repaired by finish touchup or 
similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner. 

D. Leave premises clean, free from residue due to work of this Section.  

3.05 DEMONSTRATING AND TRAINING 

A. Provide demonstration and training session for Owner's representative covering 
operation and maintenance of electronic message signage. 

END OF SECTION 
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SECTION 10 75 00 - FLAGPOLES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Ground-mounted flagpoles made from aluminum. 

1.02 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Flagpole assemblies, including anchorages and supports, 
shall withstand the effects of gravity loads, and the following loads and stresses within 
limits and under conditions indicated according to the following design criteria: 

1. Seismic Loads:  <Insert seismic criteria> according to [SEI/ASCE 7] <Insert 
requirement>. 

2. Wind Loads:  <Insert wind speed and exposure factor> according to 
[NAAMM FP 1001, "Guide Specifications for Design of Metal Flagpoles."] 
[SEI/ASCE 7] <Insert requirement>. 

3. Base flagpole design on polyester flags of maximum standard size suitable for 
use with flagpole or flag size indicated, whichever is more stringent. 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.04 INFORMATIONAL SUBMITTALS 

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

1. Include loads, point reactions, and locations for attachment of flagpoles to 
building's structure. 

B. Operation and Maintenance Data:  For flagpoles to include in operation and 
maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Source Limitations:  Obtain flagpole as complete unit, including fittings, accessories, 
bases, and anchorage devices, from single source from single manufacturer. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. General:  Spiral wrap flagpoles with heavy paper and enclose in a hard fiber tube or 
other protective container. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
1. American Flagpole & Flag Co. 
2. Atlantic Fiberglass Products, Inc. 
3. Baartol Company. 
4. Concord American Flagpole. 
5. Eder Flag Manufacturing Company, Inc. 
6. Ewing Flagpoles. 
7. Lingo Inc.; Acme Flagpole Company Division. 
8. Millerbernd Manufacturing Company. 
9. Morgan-Francis; Division of Original Tractor Cab Co., Inc. 
10. PLP Composite Technologies, Inc. 
11. Pole-Tech Company Inc. 
12. U.S. Flag & Flagpole Supply, LP. 

B.  

2.02 FLAGPOLES 

A. Basis-of-Design Product: American Flagpole & Flag Co. Independence Model 
Flagpole. 

B. Flagpole Construction, General:  Construct flagpoles in one piece if possible.  If more 
than one piece is necessary, comply with the following: 

1. Fabricate shop and field joints without using fasteners, screw collars, or lead 
calking. 

2. Provide flush hairline joints using self-aligning, snug-fitting, internal sleeves. 
3. Provide self-aligning, snug-fitting joints. 

C. Exposed Height:  30 feet. 

D. Aluminum Flagpoles:  Provide cone -tapered flagpoles fabricated from seamless 
extruded tubing complying with ASTM B 241/B 241M, Alloy 6063, with a minimum wall 
thickness of 3/16 inch. 
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E. Metal Foundation Tube:  Manufacturer's standard corrugated-steel foundation tube, not 
less than 0.064-inch- nominal wall thickness.  Provide with 3/16-inch steel bottom plate 
and support plate; 3/4-inch- diameter, steel ground spike; and steel centering wedges 
welded together.  Galvanize steel after assembly.  Provide loose hardwood wedges at 
top of foundation tube for plumbing pole. 

1. Provide flashing collar of same material and finish as flagpole. 
2. Provide steel ground protectors extending 12 inches aboveground and 6 inches 

belowground for steel flagpoles where flashing collars are not provided. 

2.03 FITTINGS 

A. Finial Ball:  Manufacturer's standard flush-seam ball, sized as indicated or, if not 
indicated, to match flagpole-butt diameter. 

1. 0.063-inch spun aluminum with gold anodic finish. 

B. Internal Halyard, Winch System:  Manually operated winch with control stop device and 
removable handle, stainless-steel cable halyard, and concealed revolving truck 
assembly with plastic-coated counterweight and sling.  Provide flush access door 
secured with cylinder lock.  Finish truck assembly to match flagpole. 

1. Halyard Flag Snaps:  Provide two stainless-steel swivel snap hooks per halyard. 

C. Flagpole Light: L.E.D. lighting fixture attached to flagpole to illuminate flag. 
1. Basis-of-Design Product: PoleLed O2 with Halyard System Kit. 

a. Wattage: 90 Watt. 
b. Light output: 9500 lumens. 
c. Material: Aluminum. 
d. Color: As selected by Architect from manufacturer’s full range. 

2.04 MISCELLANEOUS MATERIALS 

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107. 

B. Drainage Material:  Crushed stone, or crushed or uncrushed gravel; coarse aggregate. 

C. Sand:  ASTM C 33, fine aggregate. 

D. Elastomeric Joint Sealant:  Multicomponent nonsag urethane or Single-component 
nonsag urethane. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
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2.05 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

2.06 ALUMINUM FINISHES 

A. Natural Satin Finish:  AA-M32, fine, directional, medium satin polish; buff complying 
with AA-M20; seal aluminum surfaces with clear, hard-coat wax. 

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, including foundation; accurate placement, 
pattern, orientation of anchor bolts, and other conditions affecting performance of the 
Work. 

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

3.02 PREPARATION 

A. Prepare uncoated metal flagpoles that are set in foundation tubes by painting below-
grade portions with a heavy coat of bituminous paint. 

B. Foundation Excavation:  Excavate to neat clean lines in undisturbed soil.  Remove 
loose soil and foreign matter from excavation and moisten earth before placing 
concrete.  Place and compact drainage material at excavation bottom. 

C. Provide forms where required due to unstable soil conditions and for perimeter of 
flagpole base at grade.  Secure and brace forms to prevent displacement during 
concreting. 

D. Place concrete, as specified in Division 03 Section " Miscellaneous Cast-in-Place 
Concrete." Compact concrete in place by using vibrators.  Moist-cure exposed concrete 
for not less than seven days or use nonstaining curing compound. 
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E. Trowel exposed concrete surfaces to a smooth, dense finish, free of trowel marks, and 
uniform in texture and appearance.  Provide positive slope for water runoff to perimeter 
of concrete base. 

3.03 FLAGPOLE INSTALLATION 

A. General:  Install flagpoles where shown and according to Shop Drawings and 
manufacturer's written instructions. 

B. Ground Set:  Place sleeve, center, and brace to prevent displacement during 
concreting.  Place concrete.  Plumb and level sleeve and allow concrete to cure.  Install 
flagpole, plumb, in sleeve. 

1. Foundation Tube:  Place tube seated on bottom plate between steel centering 
wedges and install hardwood wedges to secure flagpole in place.  Place and 
compact sand in foundation tube and remove hardwood wedges.  Seal top of 
foundation tube with a 2-inch layer of elastomeric joint sealant and cover with 
flashing collar. 

C. Baseplate:  Cast anchor bolts in concrete foundation.  Install baseplate on washers 
placed over leveling nuts on anchor bolts and adjust until flagpole is plumb.  After 
flagpole is plumb, tighten retaining nuts and fill space under baseplate solidly with 
nonshrink, nonmetallic grout.  Finish exposed grout surfaces smooth and slope 
45 degrees away from edges of baseplate. 

D. Mounting Brackets and Bases:  Anchor brackets and bases securely through to 
structural support with fasteners as indicated on Shop Drawings. 

E. Lighting System: Install flagpole lighting system using installation methods indicated 
and according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 10 82 00 - GRILLES AND SCREENS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Fixed screen assemblies. 

1.02 COORDINATION 

A. Coordinate installation of anchorages for fixed panel assemblies. Furnish setting 
drawings, templates, and directions for installing anchorages.  

B. Coordinate installation of fixed panel assemblies with adjacent construction to ensure 
that wall assemblies, flashings, trim, and joint sealants, are protected against damage 
from the effects of weather, age, corrosion, and other causes of deterioration. 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include fabrication and installation layouts of [grille] [and] [screen] 
panels; details of edge conditions, joints, panel profiles, corners, anchorages, 
attachment assembly, trim, flashings, closures, and accessories; and special details. 

C. Samples for Verification: For each type of exposed finish required, prepared on 6-inch-
square Samples of metal of same thickness and material indicated for the Work. 

1.04 INFORMATIONAL SUBMITTALS 

A. Desing Data Submittal: For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.05 QUALITY ASSURANCE 

A. Fabricator Qualifications: A firm experienced in producing screen assemblies similar to 
that indicated for this Project and with a record of successful in-service performance as 
well as sufficient production capacity to produce required units. 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 
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1. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.06 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with panel assemblies by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

1.07 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of screen assemblies that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 SOURCE LIMITATIONS 

A. For screen panels, obtain each color, grade, finish, type, and variety of metal from 
single source with resources to provide products of consistent quality in appearance 
and physical properties. 
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2.02 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design grilles and screens and support system, including 
comprehensive engineering analysis by a qualified professional engineer, using 
structural and seismic performance requirements and design criteria indicated. 

B. Structural Performance:  Grilles and screens shall withstand the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated 
without permanent deformation of louver components, noise or metal fatigue caused by 
louver-blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind 
pressures shall be considered to act normal to the face of the building. 
1. Wind Loads:  Determine loads based on pressures as indicated on Drawings and 

in accordance with ASCE 7. 
2. Deflection Limits: For wind loads, no greater than [1/180] [1/240] of the perimeter 

framing member span and [1/60] [1/90] center of panel. 

C. Seismic Performance:  Grilles and screens, including attachments to other 
construction, shall withstand the effects of earthquake motions determined according to 
ASCE/SEI 7. 

D. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes. 
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 

surfaces. 

2.03 METALS, GENERAL 

A. Fabricate products from sheet metal without pitting, seam marks, roller marks, stains, 
discolorations, or other imperfections where exposed to view on finished units. 

2.04 MATERIALS 

A. Galvanized-Steel Sheet:  ASTM A 653/A 653M, [G60] [G90] zinc coating, mill 
phosphatized. 

2.05 MISCELLANEOUS MATERIALS 

A. Fasteners:  Use types and sizes to suit unit installation conditions. 
1. For fastening galvanized steel, use hot-dip-galvanized steel or 300 series 

stainless-steel fasteners. 
2. Dissimilar Metals:  [Type 304] [Type 316] stainless-steel fasteners. 
3. For color-finished grilles [and] [screens], use fasteners with heads that match 

color of grille [screen]. 
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B. Sealants, Exterior: Elastomeric sealant complying with Section 07 92 00 "Joint 
Sealants" and as recommended in writing by decorative formed metal manufacturer. 

C. Fasteners for Anchoring to Other Construction:  Unless otherwise indicated, select 
fasteners of type, grade, and class required to produce connections suitable for 
anchoring indicated items to other types of construction indicated. 

D. Isolation Coating: Manufacturer's standard [alkali-resistant coating] [bituminous 
paint] [epoxy coating]. 

2.06 FABRICATION, GENERAL 

A. Fabricate [grilles] [and] [screens] to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and 
perimeter sealant joints. 
1. Conceal fasteners and expansion provisions where possible.  Exposed fasteners 

are not allowed on faces of surfaces exposed to public view. 
2. Fabricate cleats and attachment devices from same material as accessory being 

anchored or from compatible, noncorrosive metal recommended in writing by 
metal panel manufacturer. 

2.07 FIXED SCREENS 

A. Fabricate screens from steel sheet or plate of thickness, size, and pattern indicated.  
Form perforations by punching, cutting, or drilling to produce openings of sizes and 
shapes indicated.  Roll, press, and grind perforated metal to flatten and to remove 
burrs and deformations. 
1. Drawings indicate perforated metal patterns required and are based on products 

of one manufacturer.  Perforated metal patterns produced by other 
manufacturers may be considered, provided deviations are minor and do not 
change design concept as judged solely by Architect. 

B. Fabricate frames from [steel] extruded [aluminum] [brass] [bronze] of profiles, and to 
sizes and shapes indicated.  Miter frame members at corners and connect with 
concealed splice plates [welded] [brazed] to back of frames. 
1. Drawings may indicate frame profiles based on products of one manufacturer.  

Similar frame profiles produced by other manufacturers may be considered, 
provided deviations are minor and do not change design concept as judged 
solely by Architect. 

C. Fixed Screens: 
1. Basis of Design: The design is based on Hendrick Architectural; [H-Clad] [Image-

Clad]. Subject to compliance with requirements, manufacturers offering 
comparable systems that may be incorporated into the Work include, but are not 
limited to, the following: 
a. BOK Modern. 
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b. Northclad. 

2. Panel Depth:  [2 inches] [2.5 inches] <Insert depth>. 

D. Attachment Assembly: [Manufacturer's standard] [Flange attachment] [Clip] 
[Subgirt and spline] [Track support] [Rail support] [Rainscreen-principle system]. 

2.08 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and 
with dimensional and structural requirements. 

2.09 GALVANIZED-STEEL SHEET FINISHES 

A. Finish [grilles] [and] [screens] after assembly. 

B. Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of 
oil and other contaminants.  After cleaning, apply a conversion coating suited to the 
organic coating to be applied over it.  Clean welds, mechanical connections, and 
abraded areas and repair according to ASTM A 780. 

C. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, 
apply manufacturer's standard 2-coat, baked-on finish consisting of prime coat and 
thermosetting topcoat, with a minimum dry film thickness of 1 mil for topcoat.  Comply 
with coating manufacturer's written instructions for applying and baking to achieve a 
minimum dry film thickness of 2 mils. 

1. Color and Gloss:  [As indicated by manufacturer's designations] [Match 
Architect's sample] [As selected by Architect from manufacturer's full 
range] <Insert color and gloss>. 

D. High-Performance Organic Finish:  [2] [3] [4]-coat fluoropolymer finish complying with 
[AAMA 2604] [AAMA 2605] and containing not less than [50] [70] percent PVDF resin 
by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

1. Color and Gloss:  [As indicated by manufacturer's designations] [Match 
Architect's sample] [As selected by Architect from manufacturer's full 
range] <Insert color and gloss>. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. General: Install according to manufacturer's written instructions in orientation, sizes, 
and locations indicated. Install panels perpendicular to supports unless otherwise 
indicated. Anchor metal panels and other components of the Work securely in place, 
with provisions for thermal, seismic, and structural movement. 

B. Attachment Assembly, General:  Install attachment assembly required to support grilles 
and screens including subgirts, perimeter extrusions, tracks, drainage channels, panel 
clips, and anchor channels. 
1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-

material joinery, and panel-system joint seals. 

C. Install support assembly at locations, spacings, and with fasteners recommended by 
manufacturer.  Use manufacturer's standard horizontal and vertical members that 
provide support and secondary drainage assembly, draining to the exterior at 
horizontal joints.   
1. Install panels to allow individual panels to be installed and removed without 

disturbing adjacent panels. 

D. Provide anchorage devices and fasteners where needed to secure to in-place 
construction. 

E. Set products accurately in location, alignment, and elevation, measured from 
established lines and levels.   

F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action as recommended in writing by manufacturer. 

G. Repair damaged finishes so no evidence remains of corrective work.  Return items that 
cannot be refinished in the field to the factory and refinish entire unit or provide new 
units. 

3.02 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align grille and screen units within installed 
tolerance of 1/4 inch in 20 feet, non-accumulative, on level, plumb, and location lines 
as indicated, and within 1/8-inchoffset of adjoining faces and of alignment of matching 
profiles. 

3.03 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as units are 
installed, unless otherwise indicated in manufacturer's written installation instructions.  
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On completion of installation, clean finished surfaces as recommended by 
manufacturer.  Maintain in a clean condition during construction. 

B. Replace grilles and screens that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 
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SECTION 11 12 33.21 - SWING ARM BARRIER GATES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Manual swing arm barrier gates. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for swinging barrier gate assemblies. 

B. Shop Drawings: 
1. Include plans, elevations, sections and attachment details. 
2. Include details of gate assemblies. Indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field 
connection. 

1.03 INFORMATIONAL SUBMITTALS 

A. Design Data Submittal: For structural performance of gate assemblies, including 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For swinging barrier gates to include in emergency, 
operation, and maintenance manuals. 

1.05 FIELD CONDITIONS 

A. Field Measurements: Verify layout information for gates shown on Drawings. Verify 
dimensions by field measurements. 

1.06 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of gates that 
fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Failure to comply with performance requirements. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  SWING ARM BARRIER GATES 
3431010100  11 12 33.21 - 2 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

b. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering. 

2. Warranty Period: [Five] [15] <Insert number> years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  
1. Gate assemblies shall withstand the design wind loads and stresses for gates 

under exposure conditions indicated according to ASCE/SEI 7. 
a. Design Wind Load: [As indicated on Drawings] <Insert loads>. 

2. Gate assemblies shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated: 
a. Gate Arms: 

1) Uniform load of [150 lbf/ ft.] applied in any direction. 
2) Concentrated load of [500 lbf] applied in any direction. 
3) Uniform and concentrated loads need not be assumed to act 

concurrently. 

B. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 
1. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces] 

<Insert temperature change>. 

2.02 MANUAL SWING ARM BARRIER GATES 

A. General: Provide manual swing arm barrier gate assemblies consisting of gate 
supports, hinges, gate locks, and gate arms and other components and accessories 
required for a complete assembly.  
1. Manufacturers: Subject to compliance with requirements, [provide products by 

the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 
a. Commercial Door Company. 
b. Hoover Fence Company. 
c. Pisor Fence, Inc. 

2. Basis-of-Design Product: Subject to compliance with requirements, provide 
[Hoover Fence Company;] [S-Series] [Z-Series] [H-Series] <product name or 
designation> [in configurations indicated on drawings] or a comparable 
product by one of the following: 
a. Commercial Door Company. 
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3. Basis-of-Design Product: Subject to compliance with requirements, provide 
[Commercial Door Company;] <product name or designation> or a 
comparable product by one of the following: 
a. <Insert manufacturer name>. 

B. Gate Assembly: ASTM F900 for gate posts and [single] [double] swing gate types. 
1. Gate Leaf Width: [As indicated on drawings] [36 inches] <Insert width>. 

C. Galvanized-Steel Pipe and Tubing: Fabricate swing arms from [round] [rectangular] 
tubes in sizes indicated on drawings and as required to meet performance 
requirements indicated, formed from 0.108-inch nominal-thickness minimum metallic-
coated steel sheet or formed from 0.105-inch nominal-thickness minimum steel sheet 
and hot-dip galvanized after fabrication. 
1. Gate Posts: [As indicated on drawings] [Round tubular steel] [Rectangular 

tubular steel] [Rectangular tubular steel] [Round tubular aluminum] 
[Rectangular tubular aluminum]. 

2. Gate Arms: [As indicated on drawings] [Round tubular steel] [Rectangular 
tubular steel] [Rectangular tubular steel] [Round tubular aluminum] 
[Rectangular tubular aluminum]. 

3. Gate Stope Posts: [As indicated on drawings] [Round tubular steel] 
[Rectangular tubular steel] [Rectangular tubular steel] [Round tubular 
aluminum] [Rectangular tubular aluminum]. 

D. Gate Arm Corner Construction: Welded. 

E. Hardware: Latches permitting operation from both sides of gate, hinges, and keepers 
for each gate leaf more than 5 feet wide. Provide cane bolts for pairs of 
gates.[ Fabricate latches with integral eye openings for padlocking; padlock 
accessible from both sides of gate.] 

F. Hinges: Manufacturer's standard swing arm gate hinges suitable for exterior use. 
1. Material: Hot-dip galvanized steel. 

G. Post Caps: [Formed from steel sheet and hot-dip galvanized after forming] 
[Aluminum castings]. 

H. Cane Bolts: Provide for inactive leaf of pairs of gates. Fabricated from [1/2-inch-] [3/4-
inch-] diameter, round steel bars, hot-dip galvanized after fabrication. Finish to match 
gates. Provide galvanized-steel pipe strikes to receive cane bolts in [closed position] 
[both open and closed positions]. 

I. Finish exposed welds to comply with NOMMA Guideline 1, [Finish #2 - completely 
sanded joint, some undercutting and pinholes okay] [Finish #3 - partially dressed 
weld with splatter removed] [Finish #4 - good-quality, uniform undressed weld 
with minimal splatter]. 
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J. Anchor Bolts and Fasteners: Galvanized. 
1. Hot-dip galvanized according to ASTM A153/A153M and ASTM F2329/F2329M. 

2.03 GATE MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing. 

C. Uncoated Steel Sheet: [Hot-rolled steel sheet, ASTM A1011/A1011M, Structural 
Steel, Grade 45] [or] [cold-rolled steel sheet, ASTM A1008/A1008M, Structural 
Steel, Grade 50]. 

D. Galvanized-Steel Sheet: ASTM A653/A653M, structural quality, Grade 50, with [G90] 
[G60] coating. 

E. Aluminum-Zinc, Alloy-Coated Steel Sheet: ASTM A792/A792M, structural quality, 
Grade 50, with AZ60 coating. 

F. Iron Castings: Either gray or malleable iron unless otherwise indicated. 
1. Gray Iron: ASTM A48/A48M, Class 30. 
2. Malleable Iron: ASTM A47/A47M. 

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

H. Galvanizing: For components indicated to be galvanized and for which galvanized 
coating is unspecified, hot-dip galvanize to comply with ASTM A123/A123M. For 
hardware items, hot-dip galvanize to comply with ASTM A153/A153M. 

2.04 MISCELLANEOUS MATERIALS 

A. Gate Hardware:  
1. Spring Pin Latches: Provide for locking gate arms into both open and closed 

positions. Fabricated from3/4-inch-diameter, round steel pins, hot-dip galvanized 
after fabrication. Finish to match gates. Provide strike holes to receive pins. 

2. Provide center gate stops for pairs of gates. Fabricate latches with integral eye 
openings for padlocking; padlock accessible from both sides of gate. 

B. Grease Fittings: Provide grease fittings welded into place for each active leaf. 

C. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout, 
recommended in writing by manufacturer, for exterior applications. 
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2.05 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. 
Disassemble units only as necessary for shipping and handling limitations. Use 
connections that maintain structural value of joined pieces. Clearly mark units for 
reassembly and coordinated installation. 

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

C. Form exposed work with accurate angles and surfaces and straight edges. 

D. Weld corners and seams continuously to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing. 

E. Fabricate seams and other connections that are exposed to weather in a manner to 
exclude water. Provide weep holes where water may accumulate. 

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

2.06 FINISHES 

A. Coating System: Apply primers and topcoats that comply with Section 09 91 00 
"Painting." 

PART 3 - EXECUTION 

3.01 INSTALLATION OF SWING ARM BARRIER GATES 

A. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings 
indicated, in firm, undisturbed soil. 

B. Post Setting: Set posts in concrete into firm, undisturbed soil. 
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 

hold in position during setting with concrete or mechanical devices. 
2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or 

tamp for consolidation. Protect aboveground portion of posts from concrete 
splatter. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  SWING ARM BARRIER GATES 
3431010100  11 12 33.21 - 6 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

C. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach hardware using tamper-resistant or 
concealed means. Install ground-set items in concrete for anchorage. Adjust hardware 
for smooth operation. 

3.02 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

B. Lubricate gates, gate hardware and other moving parts. 

END OF SECTION 
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SECTION 11 68 23 – EXTERIOR COURT ATHLETIC EQUIPMENT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes exterior court athletic equipment of the following types: 
1. Basketball equipment. 
2. Volleyball equipment. 

B. Related Sections: 
1. Section 03 30 53 "Miscellaneous Cast-in-Place Concrete" for equipment to be 

cast in concrete footings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For exterior court athletic equipment. 
1. Include plans, elevations, sections, and attachment details. 

1.03 INFORMATIONAL SUBMITTALS 

A. Setting Drawings: For embedded items and cutouts required in other work. 

B. Sample Warranty: For special warranty. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For exterior court athletic equipment to include in 
operation and maintenance manuals. 

1.05 FIELD CONDITIONS 

A. Field Measurements: Verify position and elevation of floor inserts and layout for 
exterior court athletic equipment. 

1.06 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of exterior 
court athletic equipment that fail in materials or workmanship within specified warranty 
period. 
1. Failures include, but are not limited to, the following: 

a. Basketball backboard failures. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  EXTERIOR COURT ATHLETIC EQUIPMENT 
3431010100  11 68 23 - 2 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Basketball backstops and anchors shall withstand the effects of 
earthquake motions determined according to [ASCE/SEI 7] <Insert requirement>. 

2.02 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide <product 
name or designation> or a comparable product by one of the following: 

B. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
1. Bison, Inc. 
2. Draper, Inc. 
3. L.A. Steelcraft, a brand of Americana Outdoor. 
4. Porter Athletic Equipment Company. 

C. Source Limitations: Obtain each type of equipment from single source from single 
manufacturer. 

2.03 BASKETBALL EQUIPMENT 

A. Basis-of-Design Product: Subject to compliance with requirements, provide L.A. 
Steelcraft or a comparable product by one of the following: 
1. Bison, Inc. 
2. Draper, Inc. 
3. Porter Athletic Equipment Company. 

B. Source Limitations: Obtain from single source from single manufacturer. 

C. Protruding fasteners or exposed bolt heads on front face of backboards are not 
permitted. 

D. Connections: Manufacturer's standard connections or connections recommended in 
writing by manufacturer and complying with Section 05 50 00 "Metal Fabrications" of 
size and type required to transfer loads to building structure. 

E. Post-Supported Backstops: Complete assembly, including support framing, bracing, 
fittings, hardware, equipment pads, and fasteners. 
1. Basis-of-Design Product: L.A. Steelcraft Model #LA-12C56. 
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2. Single: Manufacturer's standard gooseneck post assembly. 

F. Basketball Backboards: 
1. Basis-of-Design Product: L.A. Steelcraft Model #LA-05. 
2. Shape and Size: 

a. Fan-shaped, 54-inch maximum width by 39-inch maximum height. 
3. Backboard Material: Provide with predrilled holes or preset inserts for mounting 

goals, and as follows: 
a. Fiberglass: Minimum 1-1/2-inch- thick, composite backboard consisting of 

minimum two 3/16-inch- thick, molded-fiberglass panels laminated together 
over faces and edges encapsulating a 3/4-inch honeycomb core, reinforced 
at goal and backboard mountings, or a wood panel product core; with 
threaded inserts or embedded anchors for mounting backboard corners to 
support framing at standard mounting centers. 

4. Finish: Manufacturer's standard factory-applied, white background. 

G. Goal-Mounting Assembly: Compatible with goal, backboard, and backstop; with 
manufacturer's standard hole pattern for goal attachment. 
1. Direct Mount: Designed for mounting goal directly and independently to center 

mast of backstop, so that no force is transmitted by ring directly to backboard, 
and rigidity and stability of goal are maximized. 

H. Basketball Goals: Basket ring complete with flanges, braces, attachment plate, and 
evenly spaced loops welded around underside of ring. 
1. Basis-of-Design Product: L.A. Steelcraft Model #LA-39. 
2. Single-Rim Basket Ring Competition Goal: Materials, dimensions, and fabrication 

per manufacturer's standard design. 
3. Type: 

a. Fixed: Nonmovable. 
4. Mount: Front. 
5. Net Attachment: No-tie loops for attaching net to ring without tying. 
6. Finish: Manufacturer's standard finish. 

I. Basketball Nets: 12-loop-mesh net, between 15 and 18 inches long, sized to fit ring 
diameter, and as follows: 
1. Basis-of-Design Product: L.A. Steelcraft Model #LA-34. 
2. Cord: Made from white nylon. 
3. Competition Cord: Antiwhip, made from white nylon cord, minimum 120-gm 

thread and maximum 144-gm thread. 

2.04 VOLLEYBALL EQUIPMENT 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
1. Bison, Inc. 
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2. Draper, Inc. 
3. L.A. Steelcraft, a brand of Americana Outdoor. 
4. Porter Athletic Equipment Company. 

B. Source Limitations: Obtain from single source from single manufacturer. 

C. Post Standards: Removable, [fixed-height] [adjustable-height, telescoping,] paired 
volleyball post standards[ and a center post standard for multicourt play], as 
indicated on Drawings, designed for easy removal from permanently placed floor 
inserts. 
1. Materials: Manufacturer's standard metal pipe or tubing, with nonmarking plastic 

or rubber end cap or floor bumper to protect permanent flooring. 
2. Nominal Pipe or Tubing Diameter: [3-inch] [3-1/2-inch] [4-inch] OD at base. 
3. Finish: Manufacturer's standard [factory-applied, polyester powder-coat 

finish] [or] [plated metal finish]. 
4. Net Height Adjuster: Manufacturer's standard mechanism for height adjustment, 

complete with fittings; designed for positioning net at heights indicated. 
a. Net Heights: For ages 12 and under net height and boys'/men's volleyball 

net height, 84 and 95-5/8 inches or more. 
5. Height Markers: Clearly marked at regulation play heights for [elementary 

school] [girls/women] [boys/men] [sitting volleyball] [tennis] <Insert 
requirements>. 

D. Net: 32 feet long; one per pair of paired post standards; and as follows: 
1. Width and Polyester Mesh: 36 inches with 4-1/2-inch- square mesh made of 

black polyester string. 
a. Hem Band Edges: White, 2-inch- wide top binding; black, [3/4-inch-] [1-

inch-] wide bottom and side bindings; tie offs at top and bottom of each 
side end of net; and 1/4-inch- diameter rope, at least 42 feet long, threaded 
through top hem of binding. 

2. Width and Nylon Mesh: Competition volleyball net, [36 inches] [39 inches] with 
4-inch- square[ knotless] mesh made of black nylon string. 
a. Hem Band Edges: White, minimum 2-inch- wide top, bottom, and side 

bindings; [tie offs at top, bottom, and midpoint of each side end of net] 
[minimum 1-inch- wide tension straps at top, bottom, and midpoint of 
each side end of net]; end sleeves for dowels; and lines with linkage 
fittings threaded through top and bottom hems of binding. Provide lengths 
of lines and linkage fittings as required to properly connect to and set up 
net for post-standard spacing indicated on Drawings. 
1) Top Line: Minimum [1/4-inch- diameter rope] [1/8-inch- diameter, 

galvanized- or coated-steel cable] <Insert description>. 
2) Bottom Line: Minimum [1/4-inch- diameter rope] [1/8-inch- 

diameter, galvanized- or coated-steel cable] <Insert 
description>. 
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3. Dowels: Minimum 1/2-inch- diameter fiberglass or 1-inch- diameter wood. 
Provide two dowels per net threaded through each side hem sleeve for 
straightening net side edges. 

4. Net Antennas: 3/8-inch- diameter, high-tensile-strength, extruded-fiberglass or 
plastic rods, 72 inches long, extending above top hem band of net, with 
alternating white and red bands according to referenced standard rules. Provide 
two antennas per net. 
a. Clamps: Designed to secure antenna to top and bottom of net. 

5. Boundary Tape Markers: 2-inch- wide white strip[ with sleeve for securing net 
antenna], secured to net top and bottom with hook-and-loop attachment. Provide 
two tape markers per net for marking court boundaries. 

E. Net-Tensioning System: Designed to adjust and hold tension of net. Fully enclosed, 
nonslip, [worm-gear] [rack-and-pinion] [ratchet] [manufacturer's standard]-type 
winch with cable length and fittings for connecting to net lines, positive-release 
mechanism, and [permanently fixed] [removable] [manufacturer's standard] 
handle.[ Mount net tensioner on post standard at side away from court.] Provide 
end post with post top pulley. Provide opposing post with welded-steel loops, hooks, 
pins, or other devices for net attachment and post top grooved line guide. 

F. Bottom Net Lock Tightener: Manufacturer's standard quick-release-type tension strap; 
a spring-loaded, self-locking tensioner; a turnbuckle; a pulley; or other device and 
linkage fittings designed to quickly and easily tighten bottom line or net. 

G. Judges' Stands: Manufacturer's standard[ adjustable-height] units designed to be 
[freestanding, folding for storage] [freestanding, folding for storage with wheels 
for transporting] [attached to and supported by post standard]. Fabricate welded-
steel tubing units with finish and color to match post standards. 

H. Post Standard Transporter: Manufacturer's standard wheeled unit designed for 
transporting a single post. 

I. Storage Cart: Manufacturer's standard wheeled unit designed for transporting and 
storing volleyball equipment and passing through [36-inch-] <Insert dimension> wide 
door openings. Fabricate welded-steel tubing units with heavy-duty casters, including 
no fewer than two swivel casters. Fabricate wheels from materials that do not damage 
or mark floors; number of units as required to provide transport and storage for 
specified equipment. 

2.05 TETHERBALL EQUIPMENT 

A. Basis-of-Design Product: Subject to compliance with requirements, provide L.A. 
Steelcraft Model #TBPCB. 
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2.06 MATERIALS 

A. Castings and Hangers: Malleable iron, according to ASTM A47/A47M; grade as 
required for structural loading. 

B. Anchors, Fasteners, Fittings, and Hardware: Gymnasium equipment manufacturer's 
standard corrosion-resistant or noncorrodible units; concealed. 

C. Grout: Nonshrink, nonmetallic, premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout, according to ASTM C1107/C1107M, with minimum strength 
recommended in writing by gymnasium-equipment manufacturer. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for court layout, alignment of mounting substrates, installation tolerances, 
operational clearances, and other conditions affecting performance of the Work. 
1. Verify critical dimensions. 

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

3.02 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Anchoring to In-Place Construction: Use anchors and fasteners where necessary to 
secure built-in and permanently placed exterior athletic court equipment to structural 
support and to properly transfer load to in-place construction. 

C. Connections: Connect electric operators to building electrical system. 

3.03 ADJUSTING 

A. Adjust movable components of gymnasium equipment to operate safely, smoothly, 
easily, and quietly; free from binding, warp, distortion, nonalignment, misplacement, 
disruption, or malfunction, throughout entire operational range; and lubricate as 
recommended in writing by manufacturer. 

END OF SECTION 
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SECTION 26 05 00 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This section describes the basic requirements for the electrical work on this project 

B. This Section defines the Electrical Acceptance Tests and checks that shall be made on 
all electrical equipment and wiring to ensure compliance with all applicable Codes and 
Standards, and with the requirements of the Contract Documents. 

C. All electrical equipment testing, and related costs shall be included in the Contractor’s 
bid. 

D. This section covers the Contractor's responsibilities for commissioning; each 
subcontractor or installer responsible for the installation of a particular system or 
equipment item to be commissioned is responsible for the commissioning activities 
relating to that system or equipment item. 

E. The Commissioning Authority (CA) directs and coordinates all commissioning activities 
and provides Prefunctional Checklists and Functional Test Procedures for Contractor's 
use. 

F. The entire electrical system is to be commissioned, including commissioning activities 
for the following specific items: 
1. Client education of operations. 
2. Documentation archived to client. 
3. Other equipment and systems explicitly identified elsewhere in Contract 

Documents as requiring commissioning. 

G. The Prefunctional Checklist and Functional Test requirements specified in this section 
are in addition to, not a substitute for, inspection or testing specified in other sections. 

1.02 WORK INCLUDED 

A. Furnish and install a fully functional electrical power system including all panelboards, 
transformers, breakers, conduit, wiring, relays, and other material as shown on in the 
Electrical Drawings and specified herein. It is the intent that a complete operating 
system conforming to all applicable codes and District Standards be installed and that 
any power supplies, disconnect, relays, controls, programming or other items required 
to achieve this end result shall be furnished whether or not such item or items are 
specified herein. 
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B. Site Investigation: The bidding contractor for the electrical power system shall visit the 
site prior to the bid and become thoroughly knowledgeable about the site and work 
required to perform work of this section. Failure to appropriately estimate the 
equipment, materials, and labor required to complete the entire scope of work will not 
relieve the contractor from completing the work at no additional cost. 

C. Provide connections of all equipment specified under these sections and all other 
relevant Divisions  

1.03 REFERENCES AND STANDARDS 

A. California Electrical Code (CEC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Energy Code (CENC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

C. National Electrical Contractors Association (NECA): Standard of Installation 

D. National Fire Protection Association (NFPA): 70E 

E. National Safety Council (NSC) 

F. Occupational Safety and Health Administration (OSHA) 

1.04 GENERAL REQUIREMENTS 

A. The Contractor shall test equipment of all kinds installed on this project to determine 
whether it fulfills the requirements of these Specifications. The Contractor shall furnish 
all labor necessary to adjust the operation of the apparatus and make the connections 
for the tests. After the tests have been completed, the Contractor shall restore all 
connections, apparatus, etc., to their original condition. 

B. The Contractor shall retain the services of a qualified Independent Testing Agency 
holding a valid current C-10 License to perform certain tests and prepare reports, as 
enumerated in the following Articles. The Independent Testing Agency shall be a 
company that specializes in electrical equipment testing and shall be NETA or NICET 
certified. 

C. Contractor shall obtain approval from the architect of proposed independent testing 
agency(s) before any testing is started. 

D. Electrical systems, equipment and materials shall be tested prior to final acceptance of 
the work. 
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1.05 LOCAL CONDITIONS 

A. Examine site; verify dimensions and locations against drawings and become informed 
of all conditions under which work is to be done before submitting proposal.  No 
allowance will be made for extra expenses because of omission on Contractor's part to 
include cost of work under prevailing conditions. 

B. Information shown relative to services is based upon available records and data shall 
be regarded as approximate only.  Minor deviations found necessary to conform with 
actual locations and conditions shall be made without extra cost. 

C. Extreme care shall be exercised in excavating near existing utilities to avoid any 
damage thereto.  It shall be the contractor's responsibility to verify existing 
underground utilities prior to digging anywhere.  Information provided on these plans 
indicating existing conditions shall only be used as reference, and shall not be deemed 
considered accurate. Any damage to existing utilities done by the contractor shall be 
repaired and/or replaced by the contractor at their expense to its pre-damage 
condition. 

1.06 PERMITS AND INSPECTIONS 

A. Obtain and pay for all permits and service charges required in installation of the work.  
Arrange for required inspections and secure approvals from authorities having 
jurisdiction. 

B. During its progress, work shall be subject to inspection by Project Inspector. 

1.07 INDEPENDENT TESTING AGENCY REQUIREMENTS 

A. The Independent Testing Agency shall furnish personnel acceptable to Engineer to 
conduct all testing. Supervising engineer shall have a minimum of five years 
experience in testing of equipment of the type to be tested on this Project. 

B. The Independent Testing Agency shall furnish all labor required for and incidental to 
testing. 

C. The Independent Testing Agency shall provide minor field repairs, adjustments, and 
wiring modifications at the time of inspection and testing.  

D. The Independent Testing Agency shall furnish all necessary test equipment to 
satisfactorily perform all tests specified herein. 

E. The Independent Testing Agency shall check all devices for proper operation - 
checking for wear, tightness, dirt, etc. 

F. The Independent Testing Agency shall check for conformance to published curves. 
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G. The Independent Testing Agency shall notify and coordinate with the Owner’s 
representative at least 3 working days prior to the commencement of any Electrical 
Acceptance Testing. Tests shall be witnessed by the Owner’s representative unless 
such witnessing is waived in writing by the Owner’s Representative. 

1.08 CODES AND STANDARDS 

A. Work and materials shall be in full accordance with California Occupational Safety 
Health Act (CAL-OSHA), California Electrical Code (CEC), State Fire Marshal, 
Electrical Safety Orders (Title 8, Subchapter 5), the National Fire Protection 
Association, California Building Code (CBC); California Code of Regulations - Title 24 
and other applicable State or local laws or regulations.  Nothing in the Drawings or 
Specifications shall be construed to permit work not conforming to these codes. 

B. Electrical materials shall bear the label of, or be listed by, the Underwriter's 
Laboratories (UL) unless of a type for which label or listing service is not provided. 

C. Materials and components shall conform to Industry Standards, including: 
  NEMA  - National Electrical Manufacturer's Association 
  ANSI  - American National Standards Institute 
  ASTM  - American Society For Testing Material Association 
  IPCEA  - Insulated Power Cable Engineer's Association 
  CBM  - Certified Ballast Manufacturers 
 

D. When Contract Documents differ from governing codes, furnish and install larger size 
or higher standards called for without extra charge. 

E. Manufacturer’s Instructions and Maintenance Manual applicable to each particular 
apparatus. 

F. National Electrical Testing Association (NETA) “Acceptance Testing Specifications”. 

G. Procedures as directed by Engineer. 

1.09 CARE AND PRECAUTIONS 

A. Contractor shall be responsible for any damage to equipment or material due to 
improper test procedures or test apparatus handling, and shall replace or restore to 
original condition, any damaged equipment or material. 

B. Contractor shall furnish and use safety devices such as rubber gloves and blankets, 
protective screens, barriers, and danger signs to adequately protect and warn all 
personnel in the vicinity of the tests. 
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1.10 EQUIPMENT TO BE TESTED BY CONTRACTOR 

A. Perform the visual inspections, manual operations and tests on systems and 
equipment as described in Part 3, "Execution". 

B. Molded Case Circuit Breakers Rated Less Than 100A 

C. Disconnect Switches 

D. Lighting 

1.11 EQUIPMENT TO BE TESTED BY INDEPENDENT TESTING AGENCY 

A. Circuit Breakers Rated 100A and Greater 

B. Grounding System 

C. Panels 

D. Power Cable 

1.12 REVIEW OF MATERIALS 

A. Prior to commencement of Work and within 35 days after award of contract, submit for 
approval in accordance with General Conditions all equipment and materials to be 
furnished. 
1. Equipment/Product submittals shall be bound and indexed and shall include a 

table of contents listing all equipment submitted.  The table of contents shall 
include: Project designation, submittal number, submittal name including 
specification section, date, and include manufacturer, model number, reference 
specification paragraph or sheet detail number, description, and page location.  
Where a group or series of products are submitted, each item does not have to 
be listed, only the series need to be identified.  Example: 

 
 Project: 
 Submittal No. 
 Submittal Name: 
 Date: 
         Spec para., 
 Page(s) Manufacturer  Model No.  Detail No.  Description 
 
 1-12  XYZ Corp   123ABC  2.05   Control panel 
 13,14  XYZ Corp   456DEF  2.06-A   Power supply 
 15   ABC Corp   789GHK  A/E9.5   Rack 
 16,17  Cantex   PVC-40  2.01   PVC conduit 
 18   Steel City   XYZ series 2.02   Steel fittings 
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2. Shop drawings submittals shall be neat and professionally done using CAD 
(computer aided drafting), hand-drawn submittals will not be accepted.  Shop 
drawings shall have sufficient information to clearly indicate work to be performed 
and be complete including device/equipment locations, wire sizes, wire types and 
number of wires, symbol list or legend, point-to-point connections, wiring 
diagrams, and equipment anchorage detail where needed.  Shop drawings shall 
utilize the same size paper as the Bid set of plans. 

3. Electronic submittals in PDF format are allowed and preferred. 

B. Substitutions: 
1. Only one request for substitution will be considered on each item of material or 

equipment.  No substitutions will be considered thereafter.  Substitutions will be 
interpreted to be all manufacturers other than those specifically listed by model or 
catalog number.  Should the original submittal of a proposed substitution be 
rejected, the specified item shall be furnished. 

2. Submit complete information or catalog data to show equality of equipment or 
material offered to that specified.  Identify which product is being substituted in 
the specifications and/or the plans and provide analysis as indicating either it 
"Complies" or that it "Does Not Comply" and providing a reason.  Each 
Specification paragraph shall be provided with this analysis.  No substitutions will 
be allowed unless requested and approved in writing.  Materials of equal merit 
and appearance, in the opinion of the Engineer, will be approved for use.  
Engineer reserves the right to require originally specified item. 

3. Acceptance of a substitute is not to be considered a release from the 
Specifications. Any deficiencies in an item, even though approved, shall be 
corrected by the Contractor at his expense. 

4. Responsibility for installation of approved substitution is included herein.  Any 
changes required for installation of approved substituted equipment shall be 
made without additional cost to Owner. 

C. Where it is in the best interest of the Owner, Engineer may give written consent to a 
submittal received after expiration of designated time limits, or for an additional 
resubmittal. 

D. Submit for approval in ample time to avoid delay of construction, shop drawings or 
submittals on all items of equipment and materials covered in list mentioned above.  
Submit in accordance with General Conditions in a complete package; partial 
submittals will not be considered. 

E. Failure to comply with any of the preceding requirements will necessitate that the 
specified materials be submitted and supplied. 

1.13 RECORD DRAWINGS 

A. Upon completion of Work, furnish Engineer with Autocad file, PDF file, and one printed 
full-size hardcopy upon which shall be shown all Work installed under contract 
including any work which are not in accordance with Original Contract Drawings.  
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Autocad files shall be 2004 or later version, with external references bound to its parent 
drawing.  Provide a separate PDF file for each sheet, do not combine all sheets into a 
single file.  Furnish digital files on a USB flash drive or CD. 
1. The above shall also include shop drawings. 

B. All symbols and designations used in preparing Record Drawing shall match those 
used in Contract Drawings. 

C. Show all buried and concealed conduit, stub-outs, etc.  Locate all buried conduit and 
stub-outs by dimensions from permanent, easily located and identifiable portions of 
structure; also, dimension ends of stub-outs, etc.  Note depth of buried items below 
grade. 

1.14 ADDENDA AND CHANGE ORDERS 

A. Changes in the plans and specifications shall be made by Addenda or Change Orders 
signed by the Architect and Engineer. 

1.15 RELATED REQUIREMENTS 

A. Section 01 77 00 - Closeout Submittals: Scope and procedures for operation and 
maintenance manuals and project record documents. 

1.16 SUBMITTALS 

A. Submittals for this Section shall be made according to the Conditions of the Contract, 
Division 1 Specification Sections and Division 26 Specification Sections  

B. Field Test Reports (including Energy Code Acceptance Tests) 
1. Provide written test reports, signed and dated, for all tests prior to acceptance of 

the tested equipment by the Owner.  
2. Submit certified reports of Independent Tests and Observations indicating and 

interpreting test results specified in Part 3 of this Section. 
a. The Test Report shall include the following: 

1) Description of equipment tested. 
2) Description of test procedure. 
3) Calibration record for all testing devices used. 
4) Test results. 
5) Recommendations. 
6) Appendix, including all field test reports. 

b. Furnish six copies of completed report to the Electrical Engineer no later 
than ten days after test completion unless requested otherwise by Owner. 

c. Instrumentation-Traceability:  The testing agency shall provide calibration 
labels for all relays and circuit breakers tested. 

d. Labels shall be self-adhesive and placed on covers or frames so as not to 
obscure nameplate, tap block or time dial.  Label shall indicate date tested 
and firm name.  
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C. Updated Submittals: Keep the Commissioning Authority informed of all changes to 
control system documentation made during programming and setup; revise and 
resubmit when substantial changes are made. 

D. Prefunctional Checklists and Functional Test Procedures for Control System: Detailed 
written plan indicating the procedures to be followed to test, checkout and adjust the 
control system prior to full system Functional Testing; include at least the following for 
each type of equipment controlled: 
1. System name. 
2. List of devices. 
3. Step-by-step procedures for testing each controller after installation, including: 

a. Process of verifying proper hardware and wiring installation. 
b. Process of downloading programs to local controllers and verifying that 

they are addressed correctly. 
c. Process of performing operational checks of each controlled component. 
d. Plan and process for calibrating all sensors. 
e. Description of the expected field adjustments for controllers and 

sensors should control responses falling outside of expected values. 
4. Copy of proposed log and field checkout sheets to be used to document the 

process; include space for initial and final read values during calibration of each 
point and space to specifically indicate when a sensor or controller has “passed” 
and is operating within the contract parameters. 

5. Description of the instrumentation required for testing. 

E. Startup Reports and Prefunctional Checklists: Submit for approval of Commissioning 
Authority. 

F. Project Record Documents: See Section 01 78 39 for additional requirements. 
1. Submit updated version of control system documentation, for inclusion with 

operation and maintenance data. 
2. Show actual locations of all sensors and control devices on project record 

drawings. 

G. Training Manuals: See Section 01 79 00 for additional requirements. 
1. Provide three extra copies of the controls training manuals in a separate manual 

from the O&M manuals. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Materials mentioned herein or on drawings require that each item listed be provided 
and of quality noted, or an approved equal.  All material shall be new, full weight and 
standard in all respects and in first-class conditions.  Where possible, all materials 
used shall be of the same brand or manufacturer throughout for each class of material 
or equipment. 
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B. Grade or quality of materials desired is indicated by trade names or catalog numbers 
stated herein.  Dimensions, sizes and capacities shown are a minimum and shall not 
be changed without permission of Engineer. 

2.02 CONDUIT 

A. Conductors in the same raceway shall originate from the same panel. 

B. Rigid Steel Conduit: Standard weight, mild steel pipe, zinc coated on both inside and 
outside by a hot dipping or sherardizing process. Inside and outside of conduit shall be 
finished with a protective coating. All threads galvanized after cutting. Meets UL 6, UL 
Card #DYIX, and ANSI C80.1. 

C. Electrical Metallic Tubing (EMT): Cold rolled steel tubing, hot-dipped galvanized, with 
zinc coating on outside and protective lubricating coating on inside. Fittings shall meet 
same requirements for finish and material as EMT. Meets UL 797 and ANSI C80.3. 

D. Flexible Conduit: UL Listed. Flexible steel, coated on both inside and outside by hot 
dipping or sherardizing process. Liquid-tight conduit shall be galvanized with extruded 
polyvinyl covering and with watertight connectors, sunlight resistant, direct burial rated. 
Flexible steel conduit less than 1/2" shall not be used except that 3/8" shall be 
permitted in lengths not in excess of 6 feet as part of a listed assembly or for tap 
connections to lighting fixtures as required in CEC Section 410-67(c). Flexible conduit 
to be one continuous length, no couplings. AFC Liquid-Tuff Type-LFMC and AFC 
Reduced Wall Flexible Steel Conduit, or equal. 

E. PVC Conduit: 
1. Type 40, 90ºC, UL listed, composed of polyvinyl chloride, conforming to NEMA 

TC-2, Fed Spec WC1094A, UL651 Standards. Material shall have minimum 
tensile strength of 6,500 psi at 73.4ºF, flexural strength of 12,500 psi and 
compressive strength of 9,000 psi per ASTM testing. PVC conduit shall be 
suitable for direct burial without concrete encasement. Fittings shall be of same 
manufacture. All joints shall be solvent welded. 

2. Type 80, similar to type 40 except with extra heavy wall. 
3. Only manufactured elbows/bends shall be used. Where field bends have to be 

made, obtain prior approval by the engineer. 

F. Raceway Fittings: 
1. Rigid Steel Conduit: Fittings, such as couplings, connectors, condulets, elbows, 

bends, etc., shall be subject to same requirements as for rigid steel conduit. 
Couplings and unions shall be malleable iron, threaded type, assembled with 
anti-corrosion, conductive anti-seize compound at joints made absolutely tight to 
exclude water. Connectors shall be threaded hubs with bonding insulated 
metallic bushings.  

2. EMT: Fittings shall be steel, box connectors shall have insulated throat. 
Connectors and couplings to be compression type. 
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3. Flexible Metallic Conduit: FMC shall be steel. Connectors to be insulated. 
Metallic connectors shall compression type. 

4. Bushings: Metallic insulated type. Weatherproof or dust-tight installations; liquid-
tight with sealing ring and insulated throat, OZ/Gedney type "KR". 

5. Expansion and Deflection Fittings: OZ/Gedney, Type "DX" or accepted equal. 
6. All box connectors to be insulated throat type. 
7. PVC Conduit: Fittings shall be same grade of material as conduit, solvent welded 

to conduit. 

G. Metallic conduits, raceways, and fittings shall be listed and approved as a grounding 
means. 

2.03 BOXES 

A. Galvanized one-piece or welded pressed steel type. Boxes for fixture shall not be less 
than 4" square. Boxes shall be at least 1-1/2" deep, 4" square for 1 or 2 gang devices,  
1. 1-gang and 2-gang outlet and junction boxes installed exposed outdoors shall be 

weatherproof malleable iron boxes, Appleton or equal. Plug all unused hubs. 
2. Provide 1#12 equipment grounding pigtail at all outlet boxes. 

B. Junction boxes located outdoors, or in wet or damp locations shall be rated NEMA-3R, 
with while-in-use hinged metal door and pad-locking tabs. 

C. Equipment furnished by other trades but requiring electrical connection shall be 
provided with appropriate junction box or other means of connection per equipment 
installation manual. 

D. Manufacturer for outlet and junction boxes to be Spring City Electrical Manufacturing 
Company, or accepted equal 

2.04 WIRES 

A. Wire shall be copper only, manufactured by General Cable Co., Rome, General 
Electric Co., or Anaconda. Wire shall be rated 90 degrees C for both dry and wet 
locations, THWN-2, XHHW-2, or RHW-2 insulation. 90 degrees C THHN may be used 
in dry and damp locations.  
1. Feeders sized #2 and larger routed below grade shall use types XHHW-2, THW-

2, THWN-2, or RHW-2 insulation, 90 degrees C dry and wet rated. 

B. Wire shall be Code type copper wire of not less than 98% conductivity. Wires #8 gauge 
and larger, shall be stranded. Wires shall bear the Underwriters' label, be color coded 
and be marked with gauge, type and manufacturer's name on 24" centers. Wires 
smaller than #8 shall be stranded. Where stranded wire is used, provide solid pigtail for 
connection to screw terminals of receptacles, switches, etc. 

C. Color coding to be as follows: 
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208/120 Volts  480/277 Volts 

Phase A  Black    Brown 

Phase B  Red    Orange 

Phase C  Blue    Yellow 

Neutral  White    Natural Grey 

Ground  Green    Green 

Switch legs shall use the same branch circuit phase color coding which they are 
connected to. IG ground wire shall be green with yellow tracer. 

D. Any raceway shall have only one voltage present. 

2.05 CONVENIENCE OUTLETS 

A. Shall be "Specification" grade rated 20 amperes at 125 volts, duplex, composition base 
with slots to accommodate parallel plug caps with grounding peg. Outlet shall be UL 
listed. Receptacles to be: 
1. 20 Amp: Leviton 5-20R or equal 
2. Other designations as noted below: 

a. Ground Fault: GFR 
b. Tamper Resistant: TR 
c. Weather Resistant: WR 
d. Isolated Ground: IG 

B. Provide devices with matching plates. Isolated ground (IG) receptacles shall be orange 
with matching color plate. Hospital grade receptacles shall have a distinctive "green" 
dot. GFI receptacles shall have a visible (light) indicator. Receptacles and switches 
shall be terminated with “stakon” type fork on ring crimp terminal. 

C. All 20 Amp, 125V and 250V non-locking receptacles (NEMA 5-15, 5-20, 6-15, 6-20) 
located outdoors and/or in damp or wet locations shall be listed weather-resistant type. 
Weather resistant receptacles shall be the same grade or class as and 20A 
receptacles specified above. 

D. Weatherproof covers for receptacles in wet locations shall be rated as weatherproof 
whether or not a plug is inserted (NEMA-3R), minimum 3.25" clearance from front of 
receptacle, metallic cast type with hinged lid and padlocking hasp, Leviton or equal. 
Weatherproof covers for receptacles in damp locations shall be rated as weatherproof 
when attachment plug is removed, with metallic cast cover and flip lids with padlocking 
hasp. 
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E. Provide a separate GFI duplex receptacle at each location identified on the drawings 
and as specified. Through wiring is not acceptable. Receptacles located outdoors shall 
be GFI type, whether indicated in the plans or not. 

2.06 PANELBOARDS 

A. Panelboards shall meet NEMA AB-1, PB-1, PB1.1, PB1.2. Panelboards shall be type 
NQOD, NEHB, and I-Line as specified for secondary utilization voltage and phase. As 
manufactured by Square-D, or approved equal. Square-D has been used for design 
purposes. Busses shall be copper. Provide with neutral buss and copper ground buss. 
Series rated equipment are not acceptable. Panels shall have full height fully rated 
bussing. 

B. Circuit breakers shall be bolt-on type thermal magnetic, single-pole and multi-pole for 
branch circuit control with trip-rating permanently marked on the handle. Where trip-
rating is not marked on the handle, provide engraved label adjacent to the breaker 
indicating amperage rating. Multi-pole breakers shall be common trip type with single 
handle. Factory assembled and listed multi-pole breakers with handle ties shall be 
acceptable. Bails will not be accepted except where used with multi-wire branch 
circuits through fluorescent lighting fixtures. All circuit breaker handles shall be 
equipped with padlocking tabs, "lock-off" device. All circuit breakers shall be fully rated 
to withstand the available short circuit current as designated on the drawings. Series 
rated equipment will not be acceptable. Manufacturer shall be Square D, or approved 
equal. 
1. Circuit breakers 300 amps and higher shall be solid state type with field 

adjustable Long- Time and Instantaneous settings and field replaceable trip 
rating plugs. 

C. Enclosures shall be code gauge, galvanized metal with front trim and hinged door with 
lock master keyed. Front trim shall be equipped with concealed trim clamps and 
concealed door hinges. Enclosures shall be rated NEMA-1 at dry indoor locations, and 
NEMA-3R where located outdoors in damp or wet locations. Lighting and appliance 
branch circuit Panelboards shall be maximum 20" wide and 6" deep. Panel trim and 
cabinet shall be finished ANSI-49 or ANSI-61 gray, except panel cabinets to be 
recessed are not required to be painted. Surface cabinets shall be without knockouts. 
Inside door shall have frame for circuit identification card. Fill out card, typewritten, with 
list of circuits corresponding with the circuit number. Identification shall be specific with 
room designation, type of load, etc, (i.e., "Classroom 214 receptacles"). For distribution 
panels, provide engraved laminated labels for load served, where identification card is 
not provided. 

D. Panelboard submissions shall include a ladder diagram, physical and electrical data, 
numbering and trip rating of each circuit breaker. Panelboard shall bear the UL label of 
approval. 
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E. Panelboard types as indicated on the drawings shall be the minimum size and type. 
Provide a larger size and type of panelboard as necessary for the breakers and 
features/accessories as indicated. 

F. Circuit breaker arrangement shall be per the panel schedule. 

G. Panel nameplate label shall identify panel, minimum AIC rating, and equipment it is fed 
from, example as follows, "PANEL-XXX, MAX. 22,000 AIC, FED FROM YYY". Where 
fed via a transformer, it shall read, "PANEL-XXX, MAX. 14,000 AIC, FED FROM YYY 
THRU TRANSF-ZZZ". Label shall be engraved plastic per section 26 05 00. 1/2 inch 
letters for panel identification. 

2.07 SAFETY/DISCONNECT SWITCHES 

A. Type "HD" Heavy Duty safety switches with externally operated handle. Switches shall 
be manufactured by Square D, or approved equal. Switches shall be rated 250 and 
600 volts, A.C., of size and poles as shown on Drawings and as required. Disconnects 
used outdoor shall be in NEMA-3R. Provide fused switches with proper sized fuses 
where required by equipment manufacturer. All switches shall have pad- locking cover 
with interlocking cover. Switches shall be capable of be pad-lockable in the OFF 
position. Label switch with circuit identification, example "AC-1, HD1-24". 

2.08 INDIVIDUAL CIRCUIT BREAKERS 

A. Circuit breakers shall be molded case thermal magnetic type with trip rating as 
scheduled on drawings. 
1. Circuit breaker trip settings 300 amps and higher shall be solid state type with 

field adjustable Long-Time and Instantaneous settings and field replaceable trip 
rating plugs. 

2. Circuit breakers with trip settings 1200 amps and higher shall be solid state 
electronic type with full function trip units including: LTUP, LTD, STPU, STD, Inst 
PU, Inst OFF, GFPU, GFD. 

B. Circuit breakers shall be quick-make, quick-break, trip free operation. The trip-free 
mechanism shall be independent of manual handle control. All circuit breakers shall be 
fully rated to withstand the available short circuit current as designated on the 
drawings. Series rated equipment will not be acceptable. 

C. Breakers to be in NEMA-1 (indoor) or NEMA-3R (damp, wet, and outdoor) enclosures. 
NEMA-3R enclosures shall have the handle concealed behind the cover, and the 
hinged cover shall be provided with padlocking tabs. Each circuit breaker shall be 
identified with an engraved, laminated phenolic plate showing the load served or the 
function of the circuit breaker and trip rating. The nameplate shall be attached with oval 
head machine screws tapped into the front of the board. Equip breaker handles with 
padlocking "lock-off" devices. 
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2.09 PULL LINE 

A. Furnish and install pull line in all unused (empty) raceways. Pull lines shall not rot or 
mildew. 
1. Conduits up to 1.5": 1/8" diameter braided line of polypropylene with 200 lbs. 

tensile strength, IDEAL, Jet-Line #232, or equal. 
2. Conduits 2" or larger: 3/16" polypropolene pull rope with 800 lbs. tensile strength, 

IDEAL Pro-Pull or equal. 

B. Provide pull line in conduits for utility company systems, size and type per their 
requirements. 

2.10 PRECAST CONCRETE PULLBOXES/HANDHOLES 

A. Boxes shall be sized per California Electrical Code requirements. Design loads shall 
consist of live, dead, impact, hydrostatic, and other loads. Live loads shall be for H-20 
and/or H-20-S16-44, or as required, per A.A.S.H.O. standard specifications for highway 
bridges with revisions. Design loads shall be sixteen KIPS. Concrete shall be per 
ASTM-C-33-64. Lightweight concrete shall conform to ASTM-C-33-64T. Cement shall 
be Portland Cement meeting ASTM-C-150 Type II standards. Compressive strength 
shall be minimum 4,000 psi at 28 days. 

B. Larger Boxes (48" x 30" or larger): Precast high-density reinforced concrete with end 
and side knockouts, pulling-in irons. Minimum 4" wall thickness. Coordinate size of 
thinwall knockouts with manufacturer for conduit entry. Acceptable manufacturer shall 
be Christy, or approved equal. 

C. Smaller Boxes (smaller than 48" x 30"): Precast high-density reinforced concrete with 
end and side knockouts, and extension as required. Minimum 1.5" wall thickness. 
Acceptable manufacturers shall be Christy, or approved equal. 

D. Covers: Larger box covers, in other than concrete paving areas, shall be one or multi 
piece as required, steel checker plate, galvanized with anti-slip surface rated for 
parkway loading, with hold-down bolts. All other box covers shall be reinforce concrete 
with hold down bolts. Where susceptible to vehicular traffic, use H-20 rated traffic 
cover. All covers shall be factory marked, see drawings for marking/label required. If 
not noted, use the following markings: 

SYSTEM MARKING 

Power 600 volts or less Electrical 

Power over 600 volts Danger High Voltage-Keep Out  

Telephone Telephone 

Clock, Unified Signal, etc. Signal  
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Fire Alarm Fire Alarm 

Television T.V. 

Lighting Lighting 

Grounding Ground 

E. Installation: 
1. Excavate around area to accept box, a minimum of 4" around all sides for ease 

of installation. Provide 12" of compacted pea gravel for bedding and/or to 
facilitate drainage. 

2. Backfill shall consist sand or fine earth, compacted. Saturated soil or large rocks 
shall not be used. No voids shall remain between walls and native soil. 

3. Grout and seal conduits at box entry with cement. Provide with conduit end bells. 

F. Utility Co. boxes shall be per their requirements. Provide with ground rod as required. 

G. The metal covers of lighting and power pull boxes shall be ground bonded to the circuit 
grounding conductor(s) in the pull box. The size of the bonding conductor shall be the 
same size as the associated circuit ground conductors. 

2.11 GROUND RODS 

A. Ground rods shall be 3/4 in dia. x 10 ft. copper clad steel. 

2.12 SURGE PROTECTIVE DEVICE (SPD) 

(Transient Voltage Surge Protector TVSS) 

A. Where indicated at main service entrance, provide internally mounted SPD, Square-D 
SurgeLogic, Eaton Cutler-Hammer, G.E. or equal. Where internal mounting is not 
practical provide externally mounted with close nipple connection, Leviton 57000 
Series or equal. 
1. Minimum surge current rating: 160 kA per phase. 
2. Clamping performance rating per UL1449 3rd edition: 

Mode   120/208V    480/277V 
L-N 400V 800V 
L-G 400V 800V 
N-G 400V 800V 

B. SPD devices shall be Listed and Component Recognized in accordance with: 
1. UL 1449 Third Edition. 
2. UL 1283. 
3. NEMA LS-1 (1992) Low Voltage Surge Protective Devices. 
4. ANSI/IEEE C62.41, Recommended Practice for Surge Voltages in Low-Voltage 

AC Power Circuits, Category-C. 
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5. ANSI/IEEE C62.45, Guide on Surge Testing for Equipment Connected to Low-
Voltage AC Power Circuits. 

6. Comply with CEC Article 285. 

C. The SPD shall be rated to withstand the available fault current. 

D. Noise rejection at 50 Ohms, 5K - 100 MHz dB = -20 to -40. 

E. Maximum Continuous Operating Voltage (MCOV) shall be at least 115% of the nominal 
voltage. MOV's to be minimum 34mm diameter. 

F. Features shall include clamping envelope tracking, parallel-operated, built-in 
redundancy provides complete protection on all phases, modular design allowing 
replacement of modules, normal mode and common mode protection for WYE-
configured 3-phase systems, fuse protection for each module. Limited 5-year warranty. 

G. The preferred method is to have the SPD unit internally mounted, which is either 
mounted directly to switchboard/panel bussing or within its enclosed compartment. 
Where external mounted unit is used, provide metal enclosure with hinged metal cover. 
External units shall be installed directly adjacent to panel it is protecting using close 
nipple connection. Provide in NEMA-3R cabinet where installed outdoors. Approx. size 
of 15.1"H x 13.1"W x 5.2"D. 

2.13 SURFACE METALLIC AND NONMETALLIC RACEWAYS 

A. The surface raceway system for branch circuit wiring and/or data network, voice, video 
and other low-voltage wiring shall be manufactured by the Wiremold Company, or 
equal. Raceway series as indicated on the plans. The raceway and all system 
components must be UL listed and exhibit non-flammable self-extinguishing 
characteristics. The raceway shall be a two-piece design with a base and a snap-on 
cover. 
1. The nonmetallic raceway base and cover shall be manufactured of rigid PVC 

compound, available in ivory color. Exposed cuts shall be covered with cover 
clips. Electrical circuits 120v and higher disallowed. 

2. The metal raceway base and cover shall be manufactured of galvanized steel, 
ivory finish and suitable for field painting. 

B. A full compliment of fittings must be available including, but not limited to flat, internal 
and external elbows, tees, entrance fittings, boxes, covers, adapters, cover clips, and 
end caps. The fittings shall match the base and cover, and be of matching colors. All 
fittings shall be supplied with a base where applicable to eliminate mitering. A transition 
fitting shall be available to adapt to other Wiremold series raceways. Field cuts shall be 
clean, straight, and true with no rough edges. 

C. For multicompartment raceways, device brackets shall be available for mounting 
standard devices in-line or offset from the raceway. A device bracket shall be available 
for mounting up to four devices at one location. Faceplates shall match and fit flush in 
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the device plate and shall overlay the cover and base to hide uneven cuts. They shall 
match the raceway base and cover. The raceway manufacturer will provide a complete 
line of connectivity outlets and modular inserts for UTP (i.e. data jacks), STP (150 
ohm), Fiber Optic, Coaxial and other cabling types with face plates and bezels to 
facilitate mounting. 

D. Work shall include furnishing all raceway and appropriate fittings and device plates to 
install a nonmetallic surface raceway system. Installer shall comply with detailed 
manufacturer's instruction sheets, which accompany system components as well as 
system instruction sheets. 

2.14 COVER PLATES 

A. Each receptacle shall have its circuit identification on the cover plate (i.e., "LA1-12"). 
Use typewritten "clear tape". Use black letters/numbers. Clean surface before adhesive 
tape is applied, and wrap tape around each end to prevent pealing. Manufacturer to be 
Leviton, or approved equal. 

2.15 TESTING EQUIPMENT 

A. Furnish suitable electrical instruments including voltmeters, ammeters, wattmeters, 
tachometers and all other equipment necessary to perform tests specified. 

B. Make necessary openings in circuits for testing instruments and place and connect all 
instruments, equipment and devices necessary for the tests. Upon completion of tests, 
remove instruments and instrument connections and restore all circuits to permanent 
condition. 

C. Provide all standard testing equipment required to perform startup and initial checkout 
and required functional performance testing; unless otherwise noted such testing 
equipment will NOT become the property of Owner. 

D. Equipment-Specific Tools: Where special testing equipment, tools and instruments are 
specific to a piece of equipment, are only available from the vendor, and are required in 
order to accomplish startup or Functional Testing, provide such equipment, tools, and 
instruments as part of the work at no extra cost to Owner; such equipment, tools, and 
instruments are to become the property of Owner. 

2.16 TESTING COORDINATION 

A. Coordinate activities and cooperate with others on the Project to ensure that systems 
are energized when required, when loads are applied, and that other requirements of 
this Section of the Specifications are carried out in a timely, coordinated basis. 

B. Conduct tests in the presence of the Architect/Engineer and the Construction Manager. 
Notify the Architect/Engineer and Construction Manager seven calendar days or more 
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in advance when any test is to be performed, and do not start tests without the 
permission of the Architect/Engineer and Construction Manager. 

C. Make up no permanent connections until correct phase sequence of all equipment is 
determined. 

PART 3 - EXECUTION  

3.01 GENERAL 

A. The Contractor shall provide Acceptance Testing on the entire Electrical System. 
Certain of this testing shall be performed by an Independent Testing Agency as 
indicated. 

B. Acceptance Testing shall include Visual Inspections, Manual Operations, Electrical 
Tests, and Functional Testing. 

C. Whenever possible, all Visual Inspections, Manual Operations and Electrical Tests 
shall be made just prior to energizing the equipment or circuits, and shall be 
coordinated with the field schedule and field conditions. 

D. Test reports on megger, dielectric absorption and high potential tests shall include the 
ambient temperature and relative humidity existing at the time of the tests. 

E. Should any piece of apparatus or any material or work fail during any of these Tests, it 
shall be immediately removed and be replaced by perfect material by this Contractor at 
his expense and the portion of the work replaced be again tested by the Contractor. 

F. Before testing and energizing a system, all necessary precautions shall be taken to 
ensure the safety of personnel and equipment. All conductors and all electrical 
equipment shall be properly insulated and enclosed. All enclosures for conductors and 
equipment shall be properly grounded. Insulation resistance measurements must have 
been made and approved on all conductors and energized parts of electrical 
equipment. 
1. During actual testing, the Contractor or Independent Testing Agency shall: 

a. Ensure that temporary power terminations are connected in such a manner 
that commercial power may be restored in forty-five minutes upon request. 

b. Place temporary power cables out of the way in a safe manner that 
provides no hazard to personnel or equipment in the area. 

c. Provide all special connections required. 
d. Conduct all tests in presence of the representative except where advised 

this would not be necessary. 

G. The entire installation shall be free from short circuits and improper grounds.  Test shall 
be made in the presence of the Architect, his Engineer or his representative.  Panels 
and circuits shall be tested for grounds and shorts with mains disconnected from the 
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feeder, branches connected, lamps removed or omitted from the sockets and all wall 
switches closed.  Each individual circuit shall be tested at the panel with the equipment 
connected for proper operation 

H. The following minimum tests are required, but shall not be limited to this list. Tests will 
be supervised and witnessed by the Architect/Engineer and Construction Manager: 
1. Proper phase rotation. 
2. Short circuits. 
3. Improper grounds. 
4. Power and control electrical circuits for circuit continuity and function test. 

I. Furnish all personnel, labor, meters, instruments, cable, connections, equipment and 
apparatus necessary for making all tests. 

J. Check and test all switchboards, transformers, panelboards, feeders, power and 
control cables, communication system devices and wiring, and all connections to all 
equipment. 

K. After wires and cables are in place and connected to devices and equipment, the 
system shall be tested for short circuits, improper grounds, and other faults. If fault 
condition is present, the trouble shall be rectified and the wiring system shall be 
retested. 

L. A voltage test shall be made at each lighting panel, distribution panel and at the last 
outlet on each circuit. If drop in potential exceeds one percent, correct the condition by 
locating the ground or high resistance splice or connection and retest. 

M. Any wiring device, electrical apparatus, or lighting fixture grounded or shorted on any 
integral "live" part, shall be removed and the trouble rectified by replacing the defective 
parts or materials. 

N. The Architect/Engineer will conduct from time to time such tests as may be required to 
any part of the equipment to determine if it is installed in accordance with 
specifications. Extend to the Architect/Engineer all facilities to this end and furnish 
skilled or unskilled help required. 

O. All final tests shall be witnessed by the Architect/Engineer and Construction Manager 
and three copies of the verified test results shall be given to the Architect/Engineer and 
Construction Manager promptly upon completion of a test. 

P. Provide assistance to the various equipment manufacturers' field engineers as required 
in the testing and adjusting of the electrical power and control equipment. Cooperation 
shall be such that a minimum of time is required for equipment testing. 

Q. A log shall be maintained for all tests. This log shall be certified before completion of 
the project, both as to test value and date of test. All major equipment such as the 
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switchboard and panelboards shall be energized initially in the presence of the 
Architect/Engineer and Construction Manager. 

R. The Owner reserves the right to operate any system or equipment prior to final 
completion and acceptance of the work.  Such preliminary operation shall not be 
construed as an acceptance of any work.  Each piece of equipment and all of the 
systems shall be adjusted to ensure proper functioning and shall be left in first class 
operating condition. 

3.02 DRAWINGS AND COORDINATION 

A. Examine Drawings and Site; be familiar with types of construction where electrical 
installation is involved.  Work shall be neatly installed in a workmanlike manner in 
accordance with NECA Standard of Installation.  Work shall be coordinated with other 
trades to avoid conflicts.  Clarifications will be made by Engineer and minor 
adjustments shall be made without additional cost to Owner.  Obtain ruling from 
Engineer concerning any obvious discrepancies or omissions in work before bidding.  
All work involved in correcting obvious errors or omissions after award of Contract shall 
be performed as directed by Engineer without additional cost to Owner. 

B. Layouts of equipment, accessories and wiring systems are diagrammatic (not pictorial), 
but shall be followed as closely as possible.  Drawings and Specifications are for 
assistance and guidance, and exact locations, distances, levels, etc., will be governed 
by Site. 

C. All equipment (devices, conduits, boxes, etc.) shall be flush or semi-flush mounted 
unless otherwise noted.  Where conditions do not allow flush mounting and where 
acceptable to the Architect, equipment may be surface mounted. 

3.03 PREPARATION 

A. Cooperate with the Commissioning Authority in development of the Prefunctional 
Checklists and Functional Test Procedures. 

B. Furnish additional information requested by the Commissioning Authority. 

C. Prepare a preliminary schedule for equipment start-up and testing, adjusting, and 
completion for use by the Commissioning Authority; update the schedule as 
appropriate. 

D. Notify the Commissioning Authority when system testing, startup and adjusting will 
occur; when commissioning activities not yet performed or not yet scheduled will delay 
construction notify ahead of time and be proactive in seeing that the Commissioning 
Authority has the scheduling information needed to efficiently execute the 
commissioning process. 
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E. Put all electrical systems into operation and continue operation during each working 
day of testing, adjusting, and commissioning, as required. 

3.04 OPERATION AND MAINTENANCE MANUALS 

A. See Section 07 78 23 for additional requirements. 

B. Add design intent documentation furnished by Architect to manuals prior to submission 
to Owner. 

C. Submit manuals related to items that were commissioned to Commissioning Authority 
for review; make changes recommended by Commissioning Authority. 

D. Commissioning Authority will add commissioning records to manuals after submission 
to Owner. 

3.05 DEMONSTRATION AND TRAINING 

A. See Section 01 79 00 for additional requirements. 

B. Demonstrate operation and maintenance of electrical system to Owner' personnel; if 
during any demonstration, the system fails to perform in accordance with the 
information included in the O&M manual, stop demonstration, repair or adjust, and 
repeat demonstration. Demonstrations may be combined with training sessions if 
appropriate. 

C. These demonstrations are in addition to, and not a substitute for, Prefunctional 
Checklists and demonstrations to the Commissioning Authority during Functional 
Testing. 

D. Provide the services of manufacturer representatives to assist instructors where 
necessary. 

3.06 WORKING SPACE 

A. Provide adequate working space around electrical equipment in compliance with Article 
4 of Electrical Safety Orders.  In general, provide 36 inches minimum clear work space 
in front of panelboards and controls of 120/208 volt systems and 42 inches minimum 
for 277/480 volt systems. 

3.07 CARE AND CLEANING 

A. All broken, damaged or otherwise defective parts shall be repaired or replaced without 
additional cost to Owner.  Work shall be left in a condition satisfactory to Engineer.  At 
completion, carefully clean and adjust all equipment, fixtures and trim installed as part 
of this work.  Systems and equipment shall be left in a satisfactory operating condition. 
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B. All surplus materials and debris resulting from this work shall be cleaned out and 
removed from site; this includes surplus excavated material. 

3.08 EXCAVATING AND BACKFILLING 

A. Excavate and backfill as required for installation of electrical work.  Restore all 
surfaces, roadways, sod, walks, curbs, walls, existing underground installation, etc., cut 
by installations to original condition in an acceptable manner.  Maintain all warning 
signs, barricades, flares and lanterns as required by the Safety Orders and local 
ordinances. 

B. Excavation:  Dig trenches straight and true to line and grade, with bottom clear of any 
rock points.  Minimum conduit depth of pipe crown shall be 24 inches below finished 
grade. 

C. Backfill:  Support conduits with 2" sand bedding at bottom of trench.  Provide sand 
backfill from bottom to 12" below finished grade.  The top 12" to be local fine earth 
material free of rubble, rubbish or vegetation.  Trenches shall be backfilled and 
compacted to 90% (per ASTM D1557) (95% under AC pavement and all roadways) of 
maximum dry density at optimum moisture content in layers not to exceed 6" when 
compacted. 

3.09 PROTECTION 

A. In performance of work, protect work from damage.  Protect electrical equipment, 
stored and installed, from dust, water or other damage. 

3.10 EQUIPMENT IDENTIFICATION 

A. Panelboards, remote control switches, terminal boxes, etc., shall be properly identified 
with a descriptive nameplate.  Nameplate shall be made of 3/32-inch laminated plastic 
with black background and white letters.  Size of letters shall be 1/4-inch-high for 
equipment in device box or boxes 12" or smaller, and 1/2-inch-high for panelboard, 
terminal can, or larger items.  Letters shall be machine engraved.  Punched strip type 
nameplates and cardholders in any form are not acceptable.  Nameplates shall be 
attached with oval head machine screws tapped into front panel. 

B. Indicate type of equipment and equipment designation, ex. "PANEL-XXX", "MAIN 
SWITCHBOARD-XXX", "TRANSFORMER-XXX", "SIGNAL-XXX", "TV-XXX", "EF-1", 
"AC-1", etc. 

C. Switchgear, Distribution Panels, and Panelboards shall be labeled with “FED FROM 
PANEL-XXX”, “PANEL-XXX”, “VOLTAGE”, and “AMPS”, and “X-PHASE”. 

D. Label receptacles with printed plastic adhesive letters on cover plates. Labels shall 
indicate “PANEL-XXX” and “Circuit Number”. 
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3.11 RUST INHIBITOR 

A. Channels, joiners, hangers, straps, clamps, brackets, caps, nuts and bolts and 
associated parts shall be plated electrolytically with zinc followed immediately 
thereafter by treating freshly deposited zinc surfaces with chromic acid to obtain a 
surface which will not form a white deposit on surface for an average of one hundred 
twenty (120) hours when subjected to a standard salt spray cabinet test, or shall be hot 
dipped galvanized. 

3.12 EQUIPMENT PADS 

A. Concrete reinforced pads for mounting of equipment (i.e. switchboard, transformers, 
freestanding panels, etc.) shall be minimum 3000psi, 6" thick with #4 rebars at 12" on 
center each way.  Rebars shall be centered in pad.  Pad shall extend minimum 2" 
beyond equipment and 1.5" above surrounding area.  Backfill and compact to 95% 
maximum dry density at optimum moisture content in layers not to exceed 6" when 
compacted. 

3.13 EQUIPMENT ANCHORAGE 

A. Seismic Anchorage of Electrical equipment shall conform to the regulations of 2022 
CBC (California Building Code) and ASCE 7-16, sections 13.3, 13.4, and 13.6.  All 
equipment shall be braced or anchored to resist a horizontal force acting in any 
direction using the following criteria: 
1. The total design lateral seismic force shall be determined from section 1614A of 

2022 CBC and 13.3 ASCE 7-16.  Forces shall be applied in the horizontal 
directions which results in the most critical loading for design. 

2. The value if Ap (component Amplification factor) and Rp (component response 
modification factor) of section 13.3.1 ASCE 7-16 shall be selected from section 
13.6-1 ASCE 7-16.  The value of Ip (seismic importance factor) shall be selected 
from 13.1.3 ASCE 7-16. 

B. Where anchorage details are not shown on the drawings, the field installation shall be 
subject to the approval of the structural engineer and the field representative of the 
Division of the State Architect. 

3.14 ARC FLASH 

A. Electrical equipment such as switchboards, panelboards, load centers, motor control 
centers, industrial control panels, meter centers shall be field marked to warn persons 
of potential electric arc flash hazards per CEC 110.16 and NFPA 70E Standard for 
Electrical Safety in the Workplace.  Minimum label wording shall be as follows: 

 
DANGER 

Arc Flash and Shock Hazard. 
Appropriate PPE Required. 

Do not operate controls or open doors without appropriate 
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personal protection equipment. 
Failure to comply may result in injury or death. 

 

3.15 CLOSING OF AN UNINSPECTED WORK 

A. Do not allow or cause any of work installed hereunder to be covered up or enclosed 
before it has been inspected and approved. 

B. Should any work be enclosed or covered up before it has been approved, uncover 
such work and after it has been inspected and approved, make all repairs necessary to 
restore work of others to conditions in which it was found at time of cutting, all without 
additional cost to Owner. 

3.16 CONDUITS 

A. All conduits shall be rigid steel except where flexible or PVC is allowed per below. 

B. Flexible conduit shall be used to provide flexible connections of short length (3 ft or 
less) to equipment subject to vibration or movement and to all motors. Provide a 
separate bonding conductor in all flexible connections/conduit. Flexible conduit shall 
be steel and one continuous length without couplings. 

C. Conduits installed in contact with ground shall be PVC-40 conduit. 
1. Provide a minimum 3" of sand bedding at the bottom of the trench before laying 

conduits. Maintain 2" separation between conduits. Maintain 12" separation 
between power conduits (120 Volts and greater) and low voltage signal conduits. 

2. Risers, including elbows, shall be double-wrapped rigid steel or PVC coated rigid 
steel conduit; except that risers, including elbows and bends, at in-ground pull 
box locations shall be PVC-40 terminated with endbells. 

3. When installing underground conduits to specified depth, depth shall be taken 
from the top of the conduit to the finished grade level. Unless otherwise 
specified, underground conduits outside of foundation line shall be installed with 
top side not less than 24" below finished grade. 
a. Conduits 1.5" and larger inside foundation line shall be below subgrade. 
b. Conduits 1.25" and smaller inside foundation line shall be installed on the 

subgrade, only one conduit high. Conduits shall cross under subgrade. 
Secure conduit to subgrade to prevent "floating". 

c. Backfill material within foundation line shall be sand. 
4. Utility Company (electric, telephone, cable TV, etc.) conduits shall be installed per 

their depth and backfill requirements. Minimum depth shall be 24" below finished 
grade. Minimum conduit shall be PVC-40. Where the utility company allows use 
of a "lesser" grade conduit, i.e. DB120, PVC-40 shall be used. 

5. The minimum size of conduits outside the foundation line shall be 1", 3/4" inside 
the foundation line. 

6. Bends shall be wide sweeping type with minimum 24 inch radius bends. 
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7. Manufactured elbows are required to be used for all 22.5 and 45 degree bends, 
and 90 degree elbows, and combinations thereof. Field bends may be used for 
other bends with approved field benders specifically for such purpose and such 
bends shall not compromise the integrity and nominal thickness of the conduit 
wall. 

8. For all trenches, provide a 6" wide non-biodegradable metal-detectable 
polyethylene tape at 12" below grade, 5-mil thick, labeled " CAUTION ELECTRIC 
LINE BURIED BELOW". Fluorescent red for electric power conduits and 
fluorescent orange "TELECOMMUNICATIONS" for telephone and signal 
conduits. Use Fluorescent red for common trenches. Tape shall be continuous 
for full length of trench. 

D. Conduits for data, telecommunications, signal, video, TV, and/or containing fiber optic, 
coaxial, or OSP (outside plant) multi-pair cables shall have a minimum inside bend 
radius per CEC Table 346-10 (do not use exception); except that conduits 2" to 4" shall 
be minimum 24" radius bends. 

E. After installation of conductors, all conduits routed below grade shall be sealed at each 
opening, including risers and in pull boxes, to prevent the entrance of water and debris. 

F. Conduits not terminated into a box or cabinet, such as stubbed to a backboard, shall 
be terminated with an insulated bushing. Bushings for metallic conduits shall be 
metallic type secured by set screw, compression, or threaded type. Bushings for PVC 
conduits shall be glued in place. 

G. Although circuiting is shown as diagrammatic, their point-to-point destinations and their 
indication of above/below ground route shall be followed as much as possible. Where 
site conditions dictate that an alternate means of routing will alleviate conflicts, the 
alternate means will be considered with prior approval by the Engineer. 

H. Maintain 12 inch separation between power circuits (>120V) and all signal circuits 
(data, telephone, speaker, clock, etc.) to prevent interference. 

I. Feeder conduits connected to panels/switchboard shall have ground lug bushing 
connected to equipment ground buss with ground wire same size as largest ground 
wire in the panel/switchboard. 

J. Where conduits cross building expansion/seismic joints provide a short length of 
flexible conduit (do not exceed 6 ft.) and fittings listed as a grounding means, or in 
locations where flex conduit cannot be used provide UL listed expansion/seismic 
fittings. 

K. Conduits shall be terminated to panels, cans, junction boxes at both ends. 

L. Do not combine circuits in a conduit without engineer’s approval. 
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3.17 CAPPING 

A. Cap conduits during construction with manufactured seals. Swab out conduits before 
wires are pulled in. 

B. Cap all empty conduits below grade and in pull boxes with manufacturer's caps to 
prevent entrance of water and debris, attach pull string to cap. 

3.18 CONDUCTORS 

A. Splices and joints for #10 AWG or smaller wiring shall be twisted together electrically 
and mechanically strong and insulated with approved type insulated electrical spring 
connectors, Scotchlok or Ideal. Joints and connections for #8 AWG or larger shall be 
made with Burndy, T & B, or approved equal, solderless tool applied pressure lugs and 
connectors. Uninsulated lugs and wire ends shall be insulated with layers of plastic 
tape equal to insulation of wire and with all irregular surfaces properly padded with 
"Scotchfil" putty prior to application of tape. Tape shall be equal to Scotch #33, General 
Electric #AW-1, or approved equal. Feeder splicing is not permitted. 
1. In special instances where feeder splicing is allowed by the Engineer, it shall be 

made with high compression sleeve type connector followed by manufactured 
splicing kit utilizing as insulators, resins poured into a ready-to-use plastic mold to 
provide a uniform, moisture-proof tough, impact-resistant insulation. 

2. Conductor splices below grade shall meet ANSI C119.1-1986 and UL 486D 
Standards. Raychem WCSM or FCSM heavy wall heat shrink tubing; or RVS or 
RVC series if use of flame heat is prohibited. Conductors to be joined with 
compression sleeve connectors. 

3. Fire alarm and intercom may not be spliced and shall be in appropriate conduit 
4. Polaris tap connectors not allowed 

B. Use only UL approved wire pulling compound as lubricant. 

C. Lace conductors together with waxed linen lacing cord, T & B "Ty-Rap", Holub "Quik-
Wrap" or equal, in a neat and workmanlike manner in panelboards, wireways, 
raceways, pull boxes and similar locations. 

D. #12 AWG wire shall be the minimum size wire used for power circuits.  

E. #10 AWG wire shall be the minimum size wire used for lighting circuits. 

F. Provide cable supports in risers by means of a clamping device with insulated wedges 
or "Kellem" grips. 

G. All conductors shall be in conduit unless otherwise indicated. 

H. Conduit sizes shall be based on code fill table for THHN insulated wires to 
accommodate the number, size, and type of wires shown or specified. 
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I. Wiring installed in pull boxes or junction boxes, where wire is pulled through without 
terminations (except splices), shall have a service loop around the interior of the box 
for 360 degrees utilizing the largest circumference. 

J. Use #10 AWG conductor for 20 Amp 120 Volt circuit home runs longer than 75 feet, 
and for 20 Amp 277 Volt circuit homeruns longer than 200 feet. 

K. Where conductors are increased in size and number (such as for voltage drop 
reasons), such that conductors will not fit the standard breaker or panel lugs, terminate 
conductors in one of the following means: 
1. Provide larger breaker frame or panelboard. 
2. Provide oversized lugs. 
3. Last option only with approval from Engineer: Terminate wires in multiport 

connector and provide pigtail. Splice to be made in panel or switchboard if space 
is available, or in separate splice box. This option will not be normally granted. 

3.19 GROUNDING 

A. Grounding and ground bonding of the electrical installation shall be in accordance with 
CEC Article 250, and any applicable codes. Ground fittings shall be approved 
manufactured type, installed and connected to conform with Code requirements. 

B. Neutral conductors and noncurrent-carrying parts of equipment at each installation shall 
be grounded in accordance with applicable code. Ground conductor shall be copper 
having a current capacity sized in accordance with CEC. 

C. All equipment cases, motor frames, etc., shall be completely grounded to satisfy 
requirements of CEC. Install bond wire in flexible conduit. Install copper bond wire, 
sized in accordance with CEC, in all nonmetallic raceways and bond to all metallic 
parts using approved fittings. 

D. Service ground conductor shall be connected to a "Ufer" encased ground  

E. Total ground resistance shall not exceed 25 ohms. 

F. All connections shall be made with solderless connectors or molded fusion-welding 
process. 

G. Equipment grounding conductors shall be insulated with a continuous green outer 
finish along its entire length. Conductors size #4 AWG and larger may be identified 
(with green electrical tape applied half-lapped) at each end and at every point where 
the conductor is accessible. Tape shall be applied from its point of entry to point of exit 
or termination. 

H. Insulated grounded (neutral) conductors shall be identified with a continuous white 
outer finish along its entire length. Neutral conductors #4 AWG or larger can be 
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identified by a distinctive white marking (applied half-lapped with white electrical tape) 
for the last 12 inches at each end. 

3.20 VISUAL INSPECTIONS 

A. Prior to Manual Operation and Electrical Testing, perform Visual Inspections to verify 
the following: 

B. The equipment is completely and properly installed. 

C. The equipment is free from damage and defects. 

D. Shipping blocks and restraints have been removed. 

E. Electrical terminations have been properly tightened. 

F. The equipment has been properly aligned. 

G. The equipment has been properly lubricated. 

H. The ventilation louvers are open and unobstructed. 

I. Voltages and phases have been properly identified. 

J. Terminations in control panels have been properly identified. 

K. The equipment is ready to be tested 

3.21 MANUAL OPERATION 

A. Prior to any Electrical Testing, mechanical devices shall be exercised or rotated 
manually to verify that they operate properly and freely. 

3.22 INSPECTING AND TESTING - GENERAL 

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of 
equipment or other assembly to be commissioned. 

B. Perform the Functional Tests directed by the Commissioning Authority for each item of 
equipment or other assembly to be commissioned. 

C. Provide two-way radios for use during the testing. 

3.23 FIELD TESTS 

A. General: Perform field test in the presence of the Owner's Representative except as 
otherwise specified. Provide required labor, materials, equipment and connections to 
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perform tests. Document results and submit them to the Owner's Representative. 
Repair or replace all defective work. 

B. Perform Insulation Resistance (IR) "Megger" Testing per NETA Standards. Submit test 
results. Provide testing for: 
1. All feeders 100 Amps and higher. 
2. Branch circuits 100 Amps and higher. 
3. Provide test results for all “Megger” tests. 

C. Verify operation of starters and install overload protection devices sized in accordance 
with the motor full load current. 

D. Each ground rod shall be tested. A ground rod which does not have a resistance to 
ground of 25 ohms or less shall be augmented by one additional ground rod at no less 
than 8 feet from each other. 

3.24 ELECTRICAL TESTS BY CONTRACTOR 

A. Switchboard 

1. The Contractor shall perform each visual and mechanical inspection and 
electrical test stated in NETA Acceptance Testing Specification, Sections 7.1, 
7.6, 7.9, 7.10, 7.11, and 7.14, as appropriate. Certify compliance with test 
parameters. 

2. Switchboard and completed installation shall be inspected for adequate size, 
bus spacing, bracing, physical damage, proper alignment, anchorage and 
grounding. 

3. Switchboard frame will be inspected for alignment, level, and anchorage. 

4. Check tightness of accessible bolted bus joints using calibrated torque 
wrench per manufacturer’s recommended torque value. All bus bolts will be 
torqued to their proper value.  A mark to be placed on each tightened bolt to 
ensure completeness. 

5. Switchboard interior will be vacuumed and wiped clean. 

6. The following tests and checks shall be performed before placing in 
operation: 

a. Check all new bus and cable connections for proper contact pressure 
and mark each bolt with a red “dot” of paint to indicate it has been 
checked. 

b. Check all the new equipment for mechanical adjustment, lubrication, 
and freedom of operation.  Remove all shipping blocks. 

c. Operate and test trip units for all new breakers. 
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d. Test all transfer switches and associated control circuits for correct 
connection and operation. 

e. Test all panel feeders and main breakers. 

f. Test ground fault systems by operating push-to-test button. 

g. Physically test key interlock systems to check for proper functionality. 

7. Using a Megger, measure the insulation resistance of each bus section 
phase-to-phase and phase-to-ground for one minute each, at minimum test 
voltage of 1000VDC. Minimum acceptable value for insulation resistance is 
one (1) megohm. Refer to manufacturer’s literature for specific testing 
procedure. 

B. Molded Case Circuit Breakers rated less than 100A 

1. Circuit breakers will be operated manually several times to ensure smooth 
operation. 

2. Molded case will be inspected for cracks. 

3. Rated current will be passed through each phase and millivolt readings taken 
across contacts. 

4. Time current characteristic tests will be performed by passing 300% rated 
current through each phase and monitoring trip time. 

5. Instantaneous pickup current will be determined by finding the current level at 
which the breaker trips out in less than 2 cycles.   

6. Insulation resistance tests will be performed at 1000 Volts DC. 

7. Circuit breaker covers will be removed on unsealed units and checked for 
cracks.  Interphase barriers and arc chutes to be inspected.  All bolts and 
lugs will be tightened.  All internal auxiliary devices will be inspected. 

8. Contacts, shunts, etc., will be visually inspected for wear and alignment. 

9. Inverse trip time, instantaneous pickup current and millivolt drop across 
contacts, insulation resistance values, as well as deficiencies causing breaker 
to function outside published limits will be recorded.  Times will then be 
compared with manufacturer’s or NEMA published values. 

C. Disconnect Switches 

1. Check for cleanliness of contacts, operation, etc. 

2. Lubricate contacts and mechanical devices. 

3. Check fuse-clip tightness. 
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4. Perform a 1,000-volt megger test on disconnect switches rated for 600V and 
at 500 volts for disconnect switches rated for 240V. 

D. Lighting 

1. Upon completion of installation of lighting fixtures, apply electrical energy to 
demonstrate capability and compliance with requirements. The Contractor 
shall replace at his expense all noisy ballasts, broken or cracked lenses or 
other defective items.  Where possible, correct malfunctioning units at site, 
then re-test to demonstrate compliance; otherwise, remove and replace with 
new units, and proceed with re-testing. 

2. Give advance notice of dates and times for field tests. 

3. Provide instruments to make and record test results. 

4. Tests and Observations  

a. Verify normal operation of lighting units after installing fixtures and 
energizing circuits with normal power source. 

b. Check for excessively noisy ballasts. 

3.25 INDEPENDENT AGENCY TESTING 

A. Circuit Breakers rated 100A or greater 
1. All circuit breakers, 100 amps or more, shall be tested by an independent testing 

agency in accordance with NETA specifications and a report submitted to the 
architect.  Any circuit breaker that does not pass the test shall be replaced. 

2. Circuit breakers will be operated manually several times to ensure smooth 
operation. 

3. Molded case will be inspected for cracks. 
4. Rated current will be passed through each phase and millivolt readings taken 

across contacts. 
5. Time current characteristic tests will be performed by passing 300% rated current 

through each phase and monitoring trip time. 
6. Instantaneous pickup current will be determined by finding the current level at 

which the breaker trips out in less than 2 cycles.   
7. Insulation resistance tests will be performed at 1000 Volts DC. 
8. Circuit breaker covers will be removed on unsealed units and checked for cracks.  

Interphase barriers and arc chutes to be inspected.  All bolts and lugs will be 
tightened.  All internal auxiliary devices will be inspected. 

9. Contacts, shunts, etc., will be visually inspected for wear and alignment. 
10. Inverse trip time, instantaneous pickup current and millivolt drop across contacts, 

insulation resistance values, as well as deficiencies causing breaker to function 
outside published limits will be recorded.  Times will then be compared with 
manufacturer’s or NEMA published values. 

11. The testing agency shall provide calibration labels for all relays and circuit 
breakers tested. Labels shall be self-adhesive and placed on covers or frames so 
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as not to obscure nameplate, tap block or time dial.  Label shall indicate date 
tested and firm name. 

B. Grounding System 
1. Test shall be performed for every new SEPARATELLY DERIVED AC SYSTEM. 
2. Ground tests shall meet the requirements of the California Electrical Code and 

comply with UL 467. The grounding electrode system at the main electrical 
service equipment shall be tested by an Independent Testing Agency in 
accordance with the three-point fall of potential method as specified in IEEE 
Standard 81-1983.  Maximum ground resistance shall be 5 OHMS.  A copy of the 
test report shall be submitted to the architect and engineer of record. 

3. Maximum grounding to resistance values are as follows: 
a. Equipment Rated 500 kVA and Less:  5 ohms. 
b. Equipment Rated 500 to 1000 kVA:  5 ohms. 
c. Equipment Rated More than 1000 kVA:  3 ohms. 

4. Tests:  Subject the completed grounding system to a megger test at each 
location where a maximum ground-resistance level is specified, at service 
disconnect enclosure grounding terminal, and at ground test wells.  Measure 
ground resistance not less than 2 full days after the last trace of precipitation, and 
without the soil being moistened by any means other than natural drainage or 
seepage and without chemical treatment or other artificial means of reducing 
natural ground resistance.  Perform tests by the 2-point method according to 
IEEE 81. 

5. The test agency shall remove the test link between the ground and neutral, and 
test the neutral for any parallel and/or superfluous ground paths.  If any are 
found, a report should be given to the Engineer.  No grounds are to be removed 
unless authorized in writing. 

6. Ground electrode resistance shall be taken using a Biddle ground resistance 
meter and readings given to the report. 

7. All ground connections in switchboard shall be check for tightness and adequacy. 
8. Measure the resistance to ground of each ground rod [in a ground mat] before 

connection to the other ground rods. The resistance shall not exceed 10 ohms. 
9. Measure the resistance to ground of the total ground system with all connections 

completed. The resistance shall not exceed 2 ohms for primary services or 5 
ohms for secondary services. 

10. Tests of the resistance to ground shall be made using either the three point 
method or the fall-of-potential method. 

11. Perform a continuity check from equipment ground bus bars and ground lugs to 
the ground system. 

12. Ground rods for manholes and light poles need not be tested. 
13. Excessive Ground Resistance:  Where resistance to ground exceeds specified 

values, notify Owner promptly and include recommendations to reduce ground 
resistance and to accomplish recommended work. 

14. Report:  Prepare test reports, certified by the testing organization, of ground 
resistance at each test location.  Include observations of weather and other 
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phenomena that may affect test results.  Describe measures taken to improve 
test results. 

C. Panels 
1. The Independent Testing Agency shall perform each visual and mechanical 

inspection and electrical test stated in NETA Acceptance Testing Specification, 
Sections 7.1, 7.6, 7.9, 7.10, 7.11, and 7.14, as appropriate. Certify compliance 
with test parameters. 

2. After Substantial Completion, but not more than 2 months after Final Acceptance, 
The Independent Testing Agency shall perform an infrared scan of each 
switchboard and panel. 
a. Remove fronts to make joints and connections accessible to a portable 

scanner. 
b. Use an approved infrared-scanning device designed to measure 

temperature or detect significant deviations from normal values. 
c. Provide calibration record for device used. 
d. Prepare a certified report identifying switchboards and panels checked and 

describing results of infrared scanning. Include notation of deficiencies 
detected, remedial action taken and observations after remedial action. 

D. Power Cable 
1. The 600-volt insulated wires and cables shall be factory tested prior to shipment 

in accordance with ICEA Standards for the insulation specified. 
2. Perform a continuity check and a 1,000-volt DC megger test on 600-volt power 

cables No. 6 AWG and larger as outlined in latest version NETA Acceptance 
Testing Specifications. 

3. Phase conductors, if shorted, grounded or at fault shall be removed, shall be 
replaced and the wiring system shall be retested. 

3.26 FUNCTIONAL TESTING 

A. All automatic and manual functions shall be checked for proper operation. 

B. All indicating circuits, lights and alarms shall be tested for correct operation.  Burned 
out indicators shall be re-lamped. 

C. Upon completion of the Work, place the entire installation in operation, test for proper 
function, and show systems and equipment to be free of defects. 

3.27 CIRCUIT BREAKER COORDINATION 

A. Provide protective device (fuses and breakers) coordination study on the distribution 
system to determine circuit breaker settings for electronic breakers and other breakers 
with adjustable tripping characteristics, and all protective devices 300 amps or more. 
The coordination shall be with the immediate downstream and upstream protective 
device(s). 
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B. Plot time-current characteristics of the specified protective devices using log-log paper. 
Include the following minimum information, as pertinent to system, on plots: 
1. Complete titles. 
2. Representation One Line Diagram and legends. 
3. Power company's relays or fuse characteristics. 
4. Complete operating bands of low voltage circuit breaker trip curves. 
5. Fuse curves. 
6. Protective relay type selected and curves. 

Maintain reasonable coordination intervals and separation of characteristic 
curves on plots. Provide sufficient curves to clearly indicate the coordination 
achieved to the main breaker, feeder breakers and load protective devices rated 
300 amperes or more. 

C. Summarize the results of the power system study in a bound final report. Organize the 
report using the following sections: 
1. Description, purpose, basis, written scope, and a single-line diagram of the 

portion of the power system which is included within the scope of study. 
2. Protective device time versus current coordination curves, tabulations of relay 

and circuit breaker trip settings, fuse selection, and commentary regarding same. 
3. Provide a separate tabulated list for the selection and settings of the protective 

devices. Include the following minimum information: 
a. Circuit identification. 
b. IEEE device number.(Where applicable) 
c. Manufacturer, device type and range of adjustment. 
d. Recommended settings. 

3.28 GROUND FAULT PROTECTION AND TESTING 

A. Where indicated on the plans, provide circuit breaker with ground fault protection. The 
ground fault system shall include a memory circuit for positive tripping action despite 
intermittent arcing ground faults. 

B. Provide an integral means of testing the ground fault system to meet the on-site 
requirements of CEC Articles 230 and 517. 

C. Provide acceptance testing per International Electrical Testing Association Inc. (NETA) 
specifications and standards. Submit test results. 

3.29 CLEANING 

A. Brush and clean work prior to concealing, painting and acceptance. Performed in 
stages if directed. 

B. Clean and repair soiled or damaged painted exposed work and match adjoining work 
before final acceptance. 

C. Remove debris from inside and outside of material, equipment and structures. 
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3.30 WARRANTY 

A. All materials and installation shall be provided with a one (1) year warranty which shall 
include replacement parts, labor, retesting, and travel to and from the job site. The 
warranty period shall begin after final acceptance of the project. 

3.31 ENERGY CODE COMPLIANCE 

A. All energy code compliance forms and testing for site lighting shall be completed as 
part of the Increment 2 submittal.  

 
END OF SECTION  
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Wires, cables and connectors. 
2. Identification. 

1.02 SYSTEM DESCRIPTION 

A. Electrical Connections:  Connect equipment, whether furnished by Owner or other 
Divisions of the Contract, electrically complete. 

1.03 SUBMITTALS 

A. Provide shop drawings, product data and product selection for the following: 
1. Wires, cables and connectors. 
2. Identification equipment. 
3. Submit only one manufacturer per product.  

1.04 REGULATORY REQUIREMENTS 

A. Conform to requirements of the CEC, latest adopted version with amendments by local 
AHJs. 

B. Furnish products listed by UL or other testing firm acceptable to AHJ. 

1.05 SPLICES 

A. Make Connections, splices, taps and joints mechanically and electrically secure. 
Protect exposed wires and connecting devices with electrical tape or insulation to 
provide protection not less than that of the conductor.  
1. Splices of #10 and smaller, including fixture tape, shall be made with Scotchlok 

connectors, T & B “Piggys” or equal.  
2. Splices of #8 through #4 shall be split bolt service connectors “Kerneys”, T & B 

“Lock Tites” or equal, insulated with Scotch #88 or Okeweld four-purpose tape.  
3. Splices #2 and larger shall be OZ “ST” Series insulated with Scotch fill and 

Scotch #88 or Okeweld.  
4. Splices in underground pull boxes shall be Scotchcast, cast resin splices.  
5. Wire splice devices shall be sized according to manufacturer’s 

recommendations.  
6. Fire Alarm and Intercom shall not be spliced.  
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1.06 CONDUCTORS IN PANELS 

A. Conductors in panels, motor control centers, etc. shall be laced with T & B Ty-raps.  

B. All current carrying conductors in panels shall be labeled.  

1.07 LUBRICANT 

A. Lubricant for conductor installation shall be powdered soapstone, Y-er, Minerallac 
“Pull-In” compound or other U.L. approved lubricant.  Flax soap is not approved and 
not permitted on the job.  

PART 2 - PRODUCTS 

2.01 WIRES AND CABLES 

A. Copper, 600 volt rated throughout.  Branch circuit conductors shall be stranded.  Phase 
color to be consistent at all feeder terminations; A-B-C, top to bottom, left to right, front 
to back.  Conductors 3AWG and larger, minimum insulation rating of 75C.  Insulation 
types THWN or THHN. Minimum insulation rating of 90C for branch circuits.  Color 
code conductors as follows: 

PHASE 208 VOLT WYE 
A Black 
B Red 
C Blue 
Neutral White 
Ground Green 
Isolated Ground Green w/yellow trace 

 

B. SO Cable:  Annealed copper conductors, 600 volt rated.  Minimum Size No. 12, with 
ground wire.  Maximum of six conductors and ground per cable.  90C rated thermoset 
jacket. 

C. Refer to signal and communications Specification Sections for cable requirements. 

D. Conductors shall be as manufactured by Anaconda, General Electric, Rome Cable Co. 
or approved equal.  

E. Deliver to site in unbroken packages, plainly marked with the manufacturer’s name, 
date of manufacture (not more than six months old), and voltage size and classification 
number. 
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2.02 ELECTRICAL IDENTIFICATION 

A. Engraved Labels:  Melamine plastic laminate, white with black core, 1/16 inch thick, 
manufactured by Lamicoid.  Engravers standard letter style, minimum 3/16-inch high 
letters, all capitals.  Drill or punch labels for mechanical fastening except where 
adhesive mounting is necessary because of substrate.  Use self-tapping stainless steel 
screws. 

B. Conductor Numbers:  Manufacturers standard vinyl-cloth self-adhesive cable and 
conductor markers of the wraparound type.  Preprinted black numbers on yellow field.  
Manufacturers: Thomas and Betts Corp., or approved equal. 

C. Branch Circuit Panel Schedules:  Provide branch circuit identification schedules, 
typewritten, clearly filled out, to identify load connected to each circuit and location of 
load.  Numbers to correspond to numbers assigned to each circuit breaker pole 
position. 

D. Relay Panel Schedule:  Provide typewritten schedule to identify the incoming circuit, 
the controlled load, and the controlling devices for each relay. 

E. Underground Utilities Markers:  Inert polyethylene plastic ribbon, 6 inches wide by 4 mil 
thick.  Safety Red for electric power distribution.  Safety Alert Orange for telephone, 
signal, data and cable TV.  Imprint over entire length of ribbon in permanent black 
letters, the system description, selected from manufacturer's standard legend which 
most accurately identifies the subgrade system.  Manufacturers:  Thomas and Betts 
Corp., or approved equal. 

F. Circuit Breaker Identification:  Provide permanent identification number in or on 
panelboard dead-front adjacent to each circuit breaker pole position. 

PART 3 - EXECUTION  

3.01 ELECTRICAL CHARACTERISTICS 

A. Verify electrical characteristics of equipment prior to installation of conduits and wiring 
for equipment.   

3.02 MOTOR BRANCH CIRCUIT WIRING 

A. Do not install electrical equipment or wiring on mechanical equipment without approval 
of Architect. 

B. Connect motor branch circuits complete from panel to motor as required by code and 
manner herein described. 
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C. Motor starter, control devices and control wiring provided by other Divisions unless 
noted on Drawings. 

3.03 APPLIANCE/UTILIZATION EQUIPMENT 

A. Provide appropriate cable and cord cap for final connection unless equipment is 
provided with same.  Verify special purpose outlet NEMA configuration and ampere 
rating with equipment supplier prior to ordering devices and coverplates. 

3.04 INSTALLATION 

A. Conduit: 
1. Conduit Joints:  Assemble conduits continuous and secure to boxes, panels, 

luminaires and equipment with fittings to maintain continuity.  Provide watertight 
joints where embedded in concrete, below grade or in damp locations.  Seal PVC 
conduit joints with solvent cement and metal conduit with metal thread primer.  
All rigid conduit connections to be threaded, clean and tight (metal to metal). 

2. Conduit Placement: 
a. Install continuous conduit and raceways for electrical power wiring and 

signal systems wiring. Conduit runs shall be mechanically and electrically 
continuous from origination to termination. 

b. All thread (running thread) shall not be used as a raceway.  
3. Below Grade Conduit and Cables:  Place a minimum 3-inch cover of sand or 

clean earth fill around the cable or conduit on a leveled trench bottom.  Lay 
conduit on a smooth level trench bottom, so that contact is made for its entire 
length.  Remove water from trench before electrical conduit is installed.  Conduit 
stubs from underground shall be capped with a coupling, nipple, coupling and 
manufactured plug until use. Conduits shall be capped during construction. 

4. Maximum Bends:  Install code sized pull boxes to limit sum of bends in a run of 
conduit to 270 degrees. 

5. Flexible Conduit:  Install 12-inch minimum slack loop on flexible metallic conduit 
and PVC coated flexible metallic conduit. Minimum trade size: one half inch (1/2”)  

6. Conduit Size:  Size as indicated on Drawings.  Where size is not indicated, 
provide conduit in minimum code permitted size for THW conductors of quantity 
required for complete operation.  Minimum trade size 3/4 inch. 

7. Fire Alarm Conduit: All fire alarm system wiring shall be in conduit, 3/4 inch 
minimum.  

8. Provide pull cord in all empty conduits that exceed 10 feet in length or the total 
sum of bends exceed 90 degree radius.  Pull wires shall be #12 TW in conduits 1 
inch and smaller and 3/16 inch polypropylene rope in conduits 1 1/4 inch and 
larger.  

9. Conduit Use Locations: 
a. Underground:  PVC. 
b. Wet Locations, and Subject to Mechanical Damage:  GRC. 
c. Damp Locations and Locations Exposed to Rain:  GRC only.  
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d. Cast-In-Place Concrete and Masonry:  GRC and PVC.  Horizontal runs of 
conduit in poured-in-place concrete slabs, maximum diameter of conduit is 
1.25 inches. 

e. Dry, Protected:  GRC, EMT. 
f. Sharp Bends and Elbows:  GRC, EMT use factory elbows. 
g. Install pull wire or nylon cord in empty raceways provided for other 

systems.  Secure wire or cord at each end. 
h. Elbow for Low Energy Signal Systems:  Use long radius factory ells where 

linking sections of raceway for installation of signal cable. 
i. Motors, recessed luminaires and equipment connections subject to 

movement or vibration, use flexible metallic conduit. 
j. Motors and equipment connections subject to movement or vibration and 

subjected to any of the following conditions; exterior location, moist or 
humid atmosphere, water spray, oil or grease use PVC coated liquid tight 
flexible metallic conduit. 

10. Branch Circuits:  Do not change the intent of the branch circuits or controls 
without approval.  Homeruns for 20 amp branch circuits may be combined to a 
maximum of six current carrying conductors in a homerun.  Apply de-rating 
factors as required by CEC.  Increase conductor size as needed. 

11. Feeders:  Do not combine or change feeder runs. 
12. Unless otherwise indicated, provide raceway systems for lighting, power and 

Class 1 remote-control and signaling circuits and Class 2 and 3 remote-control 
signaling and communication circuits. 

B. Conduit Fittings: 
1. Use compression fittings in dry locations, damp and rain-exposed locations.  

Maximum size permitted in damp locations and locations exposed to rain is 
2 inches in diameter. 

2. Use threaded type fittings in wet locations, and damp or rain-exposed locations 
where conduit size is greater than 2 inches. 

3. Use PVC coated rigid steel conduit ells for underground power and telephone 
service entrance conduits to each building.  Use 36-inch radius ells for power 
service conduits and 48-inch radius ells for telephone service conduits make 
adjustments in trenching accordingly. 

4. Telephone and signal conduit bends where required shall have a radius of ten 
times the conduit trade size, unless otherwise noted.  

5. Underground conduit bends shall have a minimum radius of 12 times the conduit 
trade size, unless otherwise noted.  

6. Use insulated type bushings with ground provision at switchboards, panelboards, 
safety disconnect switches, junction boxes and the like that have feeders 60 
amperes and greater. 

7. Provide bushing or EMT connector for conduits that do not terminate in box, 
enclosure, or the like. 

8. Conduits shall be capped during construction with manufactured plugs until use.  
Electrical tape is not acceptable for this use.  
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a. Provide conduit expansion fittings at building expansion joints and at 
locations where conduit is exposed to thermal expansion and contraction. 
Where expansion joints are required over 1” trade size, an expansion fitting 
shall be used (flexible conduit may not be used).  Expansion joints 1” and 
under may be flexible conduit 

9. Condulets and Conduit Bodies:  Do not use condulets and conduit bodies in 
conduits for signal wiring or in feeders 100 amp and larger.   

C. Conductors, Wires and Cables: 
1. Conductor Installation:  Install conductors in raceways having adequate, code 

size cross-sectional area for wires indicated.  Install conductors with care to 
avoid damage to insulation.  Do not apply greater tension on conductors than 
recommended by manufacturer during installation.  Use of pulling compounds is 
permitted.  Clean residue from exposed conductors and raceway entrances after 
conductor installation.  Do not use pulling compounds for installation of 
conductors connected to GFI circuit breakers or GFI receptacles. 

2. Conductor Size and Quantity:  Install no conductors smaller than 12AWG unless 
otherwise shown.  Provide all required conductors for a fully operable system. 

3. Provide dedicated neutrals (one neutral conductor for each phase conductor) in 
the following single phase circuits: 
a. Dimmer controlled circuits. 
b. Isolated ground circuits. 
c. Ground fault protected circuits where a GFI breaker is used in a 

panelboard. 
d. Other electronic equipment which produces a high level of harmonic 

distortion including but not limited to computers, printers, plotters, copy 
machines, fax machines. 

e. There shall be no reduction of the neutral Capacity 
4. Conductors in Cabinets:  Hold conductors away from sharp metal edges.  Cable 

and tree all wires in panels and cabinets for power and control.  Use plastic ties 
in panels and cabinets.  Tie and bundle feeder conductors in wireways of 
panelboards. 

5. Exposed cable is not allowed.  

D. Connectors:  Retighten lugs and connectors for conductors to equipment prior to 
Substantial Completion. 

E. Electrical Identification: 
1. Graphics:  Coordinate names, abbreviations and designations used on Drawings 

with equipment labels. 
2. Underground Utilities Markers:  Install continuous tape, 6 to 8 inches below finish 

grade, for each exterior underground raceway. 
3. Conductor Identification:  Apply markers on each conductor for power, control, 

signaling and communications circuits. 
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4. Install an engraved label on each major unit of electrical equipment, including but 
not limited to the following items:  Disconnect switches, relays, override switches, 
service disconnects, distribution switches, branch circuit panelboards, and 
central or master unit of each electrical system including communication/signal 
systems. 

5. Install engraved labels on the inside of flush panels, visible when door is opened.  
Install label on outside of surface panel. 

6. Install signs at locations detailed or, where not otherwise indicated, at location for 
best convenience of viewing without interference with operation and maintenance 
of equipment. 

7. On the back of receptacle and switch finish plates legibly write with indelible ink 
pen the circuit that each device is connected to. 

8. On the front of receptacle and switch finish plates provide label with the circuit 
that each device is connected to.  Label is self-adhesive type with black letters 
and clear background, 18 point lettering size. 

9. Non-ferrous identifying tags or pressure sensitive labels shall be securely 
fastened to all cables, feeders, and power circuits in pull boxes and manholes. 
Tags or labels shall be stamped or printed to correspond with markings on 
drawings or marked so that feeder or cable may be readily identified.  

10. Identify each branch circuit with wire markers.  This is inclusive of wires 
terminated or spliced in switches, receptacles, disconnects, panelboards, 
switchgear, junction boxes and any other devices in which wires are terminated 
or spliced. 

11. Junction Boxes: Provide identification labels with panel origination and circuit 
numbers on all junction box and enclosure covers.  Four square box covers 
hidden above the ceiling may be marked with indelible ink marker instead of 
using printed labels. 

F. Equipment Identification: 
1. Nameplates shall be installed on electrical equipment. Equipment to be labeled 

shall include the following: 
a. Individual enclosures such as disconnect switches, time switches, 

pushbuttons, contractors, relays, motor starters, etc.  
b. Group mounted equipment such as panelboards, switchboards, and motor 

control devices. 
c. Individual circuit breakers of switchboards. 

2. Each panel shall be labeled to provide the following information as a minimum: 
a. Panel name. 
b. Size of feeder feeding the panel. 
c. Rated voltage, amps and phases. 
d. Panel feeder origination 

3. Each main service switchboard and distribution panel shall be labeled to provide 
the following information as a minimum: 
a. Rated voltage, amps and phases. 
b. Main switch rating. 
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c. Feeder circuit breaker rating with name of panel or equipment fed and size 
of feeder to this equipment. 

d. Panel feeder origination. 
4. Nameplate material shall be laminated phenolic plastic, black front and back with 

white core. Engraving shall be through the outer layer. Embossed plastic 
pressure sensitive labels are not acceptable. 

5. In lieu of plastic plates, device plates shall be engraved directly with lettering 
filled with black enamel. 

6. Nameplates shall be securely fastened to the equipment with #4 Phillips round 
cadmium plated steel self-tapping screws, brass bolt, or with a plastic resin 
adhesive glue, Goodyear "Phiebond" or equal. 

7. Nameplates shall adequately describe the item and its function or use of the 
particular equipment involved. 

G. Building Seismic Joints: 
1. Conduit Crossing Building Seismic Joints or covered:  Provide box on either side 

of joint and flexible conduit between the box.  Provide for a minimum of 12 inches 
of movement at the seismic joint.  Rigid conduit crossings at seismic joints are 
not acceptable. 

3.05 FIELD QUALITY CONTROL 

A. Wiring Device Tests:  Test wiring devices to ensure electrical continuity of grounding 
connections, and after energizing circuitry, to demonstrate compliance with 
requirements.  Test receptacles for line to neutral, line to ground and neutral to ground 
faults.  Correct any defective wiring. 

B. Feeder Tests: 
1. Test conductor insulation on feeders of 100 amp and greater for conformity with 

+1000 volt megohmeter.  Use Insulated Cable Engineers Association testing 
procedures.  Minimum insulation resistance acceptable is 1 megohm for systems 
600 volts and below.  Notify Architect if insulation resistance is less than 1 
megohm. 

2. Test Report:  Prepare a typed tabular report indicating the testing instrument, the 
feeder tested, amperage rating of the feeder, insulation type, voltage, the 
approximate length of the feeder, conduit type, and the measured resistance of 
the megohmeter test.  Submit report with operating and maintenance manual. 

END OF SECTION  
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Raceways. 
2. Outlet boxes. 
3. Devices and plates. 
4. Safety disconnect switches. 
5. Surface raceway system. 

1.02 SYSTEM DESCRIPTION 

A. Provide raceways, wires, cables, connector, boxes, devices, finish plates and the like 
for a complete and operational electrical system. 

B. Supporting Devices:  Safety factor of 4 required for every fastening device or support 
for electrical equipment installed.  Support to withstand four times weight of equipment 
it supports.  Bracing to comply with Seismic Zone 4 requirements. 

1.03 SUBMITTALS 

A. Provide shop drawings, product data and product selection for the following: 
1. Raceways. 
2. Outlet boxes. 
3. Devices and plates. 
4. Safety disconnect switches. 
5. Surface raceway system. 

B. Provide the following operating and maintenance instructions from the manufacturer for 
project closeout, see project closeout requirements in Division 1: 
1. Devices and plates. 
2. Safety disconnect switches. 

PART 2 - PRODUCTS 

2.01 RACEWAYS 

A. Conduits: 
1. Galvanized Rigid Steel Conduit (GRC):   

a. Hot-dip galvanized after thread cutting.  Manufacture in conformance with 
Federal Specification WWC-581 and ANSI C80.1. 
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b. ¾” Minimum size. 
c. Standard weight, zinc coated on outside by hot dipping or sherardized 

process, with either zinc coating or other approved corrosion resistant 
coating on the inside. 

d. Fitting shall be threaded and finished similar to conduit. Threadless fittings 
shall not be used.  Condulets and unilets shall be malleable iron.  

e. Conduits connected to boxes and cabinets shall be fitted with two locknuts 
and insulated bushing, OA "A" Series, indoors only. 

f. Conduits not connected with locknuts and bushings shall be fitted with 
grounding bushing, OZ "BL" Series; U. L. approved and bonded. 

g. Conduit stubs underground shall be capped with coupling, nipple, coupling 
and plug. 

h. Conduits connected to boxes, cabinets, etc., outdoors, exposed to weather 
or in areas subject to excessive moisture shall be fitted with watertight 
sealing hubs of steel or malleable iron with sealing ring and insulated 
throat. Manufacturer to be Appleton Electric Co., or equal. 

i. Conduits in contact with the ground must be wrapped with corrosion 
resistant tape of 10 mil or equiv. 

j. Erickson Couplings (three piece threaded coupling) may be used in limited 
locations, where standard threaded couplings can not be used. 

k. All Thread (Running Thread) shall not be used as a Raceway 
l. All conduits shall be bonded per CEC 
m. Conduit runs shall be mechanically and electrically continuous from outlet 

to outlet, box to box or panel to panel.  Conduit size should provide a 
maximum of 40% fill ratio for the relative cable runs. 

n. Conduits shall be concealed in walls, ceilings or below grade where 
possible.  Exposed conduit shall be run parallel to room surfaces. 

2. Intermediate Metal Conduit (IMC):  Not permitted on this project. 
3. Electrical Metallic Tubing (EMT): Not permitted on this project. 
4. Flexible Steel Conduit:  Reduced wall flexible steel conduit.  Hot-dip galvanized.  

Manufacture in conformance with Federal Specification A-A-55810. 
a. Type: Continuous, flexible interlocked galvanized inside and out, shall have 

smooth internal wiring channel.  
b. Provide connectors with insulating bushings 
c. Minimum size permitted ½” trade size. 
d. Uses Permitted: 

1) Final Connections to mechanical equipment, not to exceed 36”. 
2) Final connections to recessed lighting, not to exceed 72”.  

5. Liquid Tight Flexible Metallic Conduit  
a. Same as flexible steel conduit except with heavy watertight plastic jacket. 
b. Minimum size permitted one half (1/2”) trade size. 
c. Uses Permitted: In Outdoor/wet/damp locations for the final connections to 

mechanical equipment. 
d. Shall be used to connect portable / modular buildings between rigid stub up 

and building.  
6. Electric Nonmetallic flexible conduit may not be used.  
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7. Liquid Tight Non-metallic flexible conduit may not be used.  
8. Flexible Conduit, PVC Coated:  Hot-dip galvanized steel.  PVC chemical resistant 

jacket extruded to core, up to 1-inch trade size.  PVC chemical resistant jacket, 
tubed over core, up to 4-inch trade size. 

9. PVC:  Class 40 heavy wall rigid PVC.  Rated for use with 90C conductors.  
Manufacture in conformance with Federal Specification WC1094A and NEMA 
TC-2. 
a. Minimum size permitted one half (3/4”) trade size. 
b. Joints shall be solvent cemented in accordance with the recommendations 

of the manufacturer.  
c. All portions shall be below grade, (minimum of 24 inches). 
d. Not suitable for conduit stub for future extension. 
e. A copper-bonding conductor shall be pulled in each power raceway and 

bonded to equipment at each end with approved lugs.  
f. Continuation of run into the building interior shall be with rigid steel, 

including elbow or bend.  
g. Connection to steel conduit shall be made with approved threaded 

adapters.  
10. AC and MC cable is not permitted on this project.  
11. Wireways and Auxiliary Gutters 

a. Shall be painted steel or galvanized steel.  
b. Shall be the size and/or shape as indicated on the drawings and shall be 

sized in accordance with reference codes.  
c. Wire Retainers not less than 12” on centers.  
d. Shall be bonded with listed fitting or at each section of wireway. 

B. Surface Receptacle/Signal Raceway Systems: 
1. Two-Channel Surface Raceway:  One channel for power, the other channel for 

signal.  Provide 20 amp multi-circuit as indicated on Drawings.  Provide divider 
between channels.  Hubble 400 series, Wiremold 4000 Series, or approved.  
Raceway shall be metallic.  

2. Provide lengths taken from Drawings to a tolerance of 1/2 inch over raceway 
length between end wall surface.  Do not scale from Division 16 Drawings. 

3. Provide prewired receptacles every 36 inches unless otherwise noted on 
Drawings. 

4. Provide endcaps, corner joints, tees, transition fittings and hardware for a 
complete installation. 

5. Verify exact mounting height with Drawings. 
6. Finish: Shall be of same color of wall or surface it is applied to.  

C. Conduit Fittings: 
1. Bushings:  Malleable iron with plastic insulator lining, 150C rated. 
2. Ground Bushings:  Malleable iron with plastic insulating liner and aluminum 

grounding lug rated for copper or aluminum conductor, 150C rated. 
3. Rigid Steel Conduit Ells:  PVC coated or painted with No. 51 bitumastic material, 

long radius ells, and minimum radius of 36 inches. 
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4. Expansion/Deflection Fittings: 
a. GRC:  Use O-Z Gedney Type AX, DX and AXDX. 

2.02 CONNECTORS 

A. Copper Pads:  Drilled and tapped for multiple conductor terminals. 

B. Lugs:  Indent/compression type for use with stranded branch circuit or control 
conductors.  Manufacturers:  Anderson, Ilsco, Panduit, Thomas & Betts, or approved. 

C. Conductor Branch Circuits:  Spring connectors, wire nuts, for conductors 18 through 
8AWG.  Manufacturers:  3M, Ideal, Scotch-Lock, or approved. 

2.03 BOXES 

A. Weatherproof Outlet Boxes (Lockable):  Provide corrosion-resistant Malleable iron 
weatherproof outlet wiring boxes, of the type, shape and size, including depth of box, 
with threaded conduit ends, cast metal face plate with spring-hinged waterproof cap 
suitably configured for each application, including face plate gasket, blank plugs and 
corrosion proof fasteners.  Weatherproof boxes to be constructed to have smooth 
sides, gray finish.  Spring City Electrical Manufacturing Co., or approved equal. Provide 
a minimum of 12 keys for the box.  

B. Junction and Pull Boxes:  Provide galvanized sheet steel junction and pull boxes, with 
screw-on covers; of the type shape and size, to suit each respective location and 
installation; with welded seams and equipped with steel nuts, bolts, screws and 
washers.  Junction boxes to be Spring City Electrical Manufacturing Co, or approved 
equal. Pull Boxes to be Circle AW, or approved equal. 

C. Box Extension Adapter:  Malleable Iron construction.  Install over flush wall outlet 
boxes to permit flexible raceway extension to equipment. Spring City Electrical 
Manufacturing Co., or approved equal. 

D. Conduit Fittings:  Provide corrosion-resistant punched-steel box knockout closures, 
conduit locknuts and plastic conduit bushings of the type and size to suit each 
respective use and installation.  O-Z Gedney, or approved equal. 

2.04 SAFETY DISCONNECTS 

A. Manual Motor Starters:  Quick-make, quick-break.  Thermal overload protection.  
Device labeled with maximum voltage, current and horsepower.  Square D Class 2510, 
or approved equal.  Provide NEMA 1 enclosure for indoors, NEMA 3R enclosure for 
outdoors. 

B. Safety Switches:  Heavy duty, fused type, dual rated, quick-make, quick-break with 
fuse rejection feature for use with Class R fuses only, unless other fuse type is 
specifically noted.  Provide NEMA 1 enclosure for indoors, NEMA 3R enclosure for 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
  RACEWAY AND BOXES FOR 
Optimized Energy & Facilities Consulting, Inc.  ELECTRICAL SYSTEMS 
25148  26 05 33 - 5 
 

outdoors.  Switches clearly marked for maximum voltage, current and horsepower.  
Equip enclosure with defeatable cover interlock.  Switches rated for maximum available 
fault current.  Approved Manufacturers:  Square D, or approved equal. 

PART 3 - EXECUTION  

3.01 ELECTRICAL CHARACTERISTICS 

A. Verify electrical characteristics of equipment prior to installation of conduits and wiring 
for equipment.   

3.02 MOTOR BRANCH CIRCUIT WIRING 

A. Do not install electrical equipment or wiring on mechanical equipment without approval 
of Architect. 

B. Connect motor branch circuits complete from panel to motor as required by code and 
manner herein described. 

C. Motor starter, control devices and control wiring provided by other Divisions unless 
noted on Drawings. 

3.03 APPLIANCE/UTILIZATION EQUIPMENT 

A. Provide appropriate cable and cord cap for final connection unless equipment is 
provided with same.  Verify special purpose outlet NEMA configuration and ampere 
rating with equipment supplier prior to ordering devices and coverplates. 

3.04 INSTALLATION 

A. Boxes: 
1. Location:  Locate boxes and conduit bodies so as to ensure accessibility of 

electrical wiring. Boxes shall be located and placed according to architectural and 
structural requirements.  

2. Round Boxes:  Avoid using round boxes where conduit must enter through side 
of box, which would result in a difficult and insecure connection with a locknut or 
bushing on the rounded surface. 

3. Special Application:  Provide weatherproof outlets for locations exposed to 
weather or moisture. 

4. Knockout Closures:  Provide knockout closures to cap unused knockout holes 
where blanks have been removed. 

5. Outlet System:  Provide electrical boxes and fittings as required for a complete 
installation.  Include but not limited to outlet boxes, junction boxes, pull boxes, 
bushings, locknuts, and all other necessary components. 
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6. Code Compliance:  Comply with CEC as applicable to construction and 
installation of electrical boxes and fittings and size boxes according to CEC, 
except as noted otherwise. 

7. Junction boxes shall be bonded to ground, unless otherwise noted.  
8. Conduits entering junction boxes shall be terminated with locknuts or appropriate 

fittings at the junction boxes.  

B. Provide CEC-required disconnect switches whether specifically shown on Drawings or 
not.  Provide disconnect switch in sight of each motor location unless otherwise noted.  
Provide disconnect switch in site of each motor controller.  Motor controller disconnect 
equipped with lock-out/tag-out padlock provisions do not require a disconnect switch at 
the controlled motor location.  Coordinate fuse ampere rating with installed equipment.  
Fuse ampere rating variance between original design information and installed 
equipment, size in accordance with Bussmann Fusetron 40C recommendations.  Do 
not provide fuses of lower ampere rating than motor starter thermal units. 

END OF SECTION 
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SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. General Purpose Transformers 

1.02 REFERENCE STANDARDS 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE C57.96 – Guide for Loading Dry-Type Distribution and Power Transformers 

B. National Electrical Contactors Association: 
1. NECA 409 – Standard for Installing and Maintaining Dry-Type Transformers 

C. National Electrical Manufacturers Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 
2. NEMA ST 1 – Specialty Transformers 
3. NEMA ST 20 - Dry Type Transformers for General Applications. 

D. Underwriters Laboratories Inc.: 
1. UL 506 – Standard for Safety Specialty Transformers 
2. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers. 

1.03 SUBMITTALS 

A. Product Data: Include voltage, kVA, impedance, tap configurations, insulation system 
class and rated temperature rise, efficiency, sound level, enclosure ratings, outline and 
support point dimensions, weight, required clearances, service condition requirements, 
and installed features. 
1. External Vibration Isolators: Include attachment method, rated load, and 

deflection. 

B. Shop Drawings: Provide dimensioned plan and elevation views of transformers and 
adjacent equipment with all required clearances indicated. 
1. Identify mounting conditions required for equipment seismic qualification. 
2. Provide equipment center of gravity identification for items weighing 2,000 lb. or 

more. Clearly indicate center of gravity locations in x, y, and z coordinates on 
equipment submittals. Provide lift plan with loads at each lift point. 

C. Manufacturer's equipment seismic qualification certification. 
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D. Source Quality Control Test Reports: Include reports for tests designated in NEMA ST 
20 as design and routine tests. 

E. Field Quality Control Test Reports. 

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations 
of use stipulated by product testing agency. Include instructions for storage, handling, 
protection, examination, preparation, installation, and maintenance of product. 

G. Project Record Documents: Record actual locations of transformers 

1.04 QUALIFICATIONS 

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

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Store in clean, dry space. Maintain factory wrapping or provide additional canvas or 
plastic cover to protect units from dirt, water, construction debris, and traffic. 

B. Handle in accordance with manufacturer's written instructions. Lift only with lugs pro- 
vided. Handle carefully to avoid damage to transformer internal components, 
enclosure, and finish. 

PART 2 - PRODUCTS 

2.01 TRANSFORMERS – GENERAL REQUIREMENTS. 

A. Description: Factory-assembled, dry type transformers for 60 Hz operation designed 
and manufactured in accordance with NEMA ST 20 and listed, classified, and labeled 
as suitable for the purpose intended. 

B. Seismic Qualification: Provide transformers suitable for application under seismic de- 
sign criteria where required. Include certification of compliance with submittals. 

C. Unless noted otherwise, transformer ratings indicated are for continuous loading ac- 
cording to IEEE C57.96 under the following service conditions: 
1. Altitude: Less than 3,300 feet. 
2. Ambient Temperature: 40 degrees C 

D. Basic Impulse Level: 10 kV. 

E. Ground core and coil assembly to enclosure by means of a visible flexible copper 
grounding strap. 
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F. Isolate core and coil from enclosure using vibration-absorbing mounts, except for sand 
and resin insulated transformers. 

G. Nameplate: Include transformer connection data, ratings, wiring diagrams, and over- 
load capacity based on rated winding temperature rise. 

H. Manufacturer to be Square D, or approved equal. 

I. Do not use fans, moving parts, or internal protection devices. 

2.02 GENERAL PURPOSE TRANSFORMERS 

A. Description: Self-cooled, two winding transformers listed and labeled as complying with 
UL 506 or UL 1561; ratings as indicated. 

B. Primary Voltage: As indicated on the drawings. 

C. Secondary Voltage: As indicated on the drawings. 

D. Insulation System and Allowable Average Winding Temperature Rise: 
1. Less than 15 kVA: Class 180 degrees C insulation system with 115 degrees C 

average winding temperature rise. 
2. 15 kVA and Larger: Class 220 degrees C insulation system with 150 degrees C 

average winding temperature rise. 

E. Coil Conductors: Continuous copper windings with terminations brazed or welded. 

F. Winding Taps: 
1. Less than 3 kVA: None. 
2. 3 kVA through 15 kVA: Two 5 percent full capacity primary taps below rated volt- 

age. 
3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and 

four 2.5 percent full capacity primary taps below rated voltage. 
4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 
5. 2.5 percent full capacity primary taps below rated voltage. 

G. Energy Efficiency: Comply with 10 CFR 431, Subpart K. 

H. Mounting Provisions: 
1. Less than 15 kVA: Suitable for wall mounting. 
2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting. 
3. Larger than 75 kVA: Suitable for floor mounting. 

I. Transformer Enclosure: Comply with NEMA ST 20. 
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for 

the following installation locations: 
a. Indoor clean, dry locations: Type 1. 
b. Outdoor locations: Type 3R. 
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2. Construction: Steel. 
a. Less than 15 kVA: Totally enclosed, non-ventilated. 
b. 15 kVA and Larger: Ventilated. 

3. Finish: Manufacturer's standard grey, unless otherwise indicated. 
4. Provide lifting eyes or brackets. 

J. Accessories: 
1. Mounting Brackets: Provide manufacturer's standard brackets. 
2. Weathershield Kits: Provide for ventilated transformers installed outdoors to pro- 

vide a listed NEMA 250, type 3R assembly. 
3. Lug Kits: Sized as required for termination of conductors as indicated on the 

drawings. 

2.03 SOURCE QUALITY CONTROL 

A. Factory test transformers according to NEMA ST 20. 

B. Sound Level Tests: Perform factory test designated in NEMA ST 20 as "design" test on 
each production unit. 

PART 3 - EXECUTION  

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that suitable support frames and anchors are installed where required and that 
mounting surfaces are ready to receive transformers. 

C. Perform pre-installation tests and inspections on transformers per manufacturer's 
instructions and as specified in NECA 409. Correct deficiencies prior to installation. 

D. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 PREPARATION 

A. Provide concrete pads. 

3.03 INSTALLATION 

A. Set transformer plumb and level. 

B. Install products in accordance with manufacturer's instructions. 

C. Use flexible conduit, 2 feet minimum length, for connections to transformer case. Make 
conduit connections to side panel of enclosure. 
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D. Arrange equipment to provide minimum clearances as specified on transformer name- 
plate and in accordance with manufacturer's instructions and NFPA 70 with California 
Amendments. 

E. Support transformers. 
1. Use integral transformer flanges, accessory brackets furnished by manufacturer, 

or field-fabricated supports to support wall-mounted transformers. 
2. Mount floor-mounted transformers on vibration isolating pads suitable for isolating 

transformer noise from building structure. 
3. Use trapeze hangers assembled from threaded rods and metal channel (strut) to 

support suspended transformers. Provide independent support from building 
structure. Do not provide support from piping, ductwork, or other systems. 

F. Provide seismic restraints. 

G. Install grounding and bonding. 

H. Remove shipping braces and adjust bolts that attach the core and coil mounting 
bracket to the enclosure according to manufacturer's recommendations in order to re- 
duce audible noise transmission. 

I. Where not factory-installed, install lugs sized as required for termination of conductors 
as indicated. 

J. Where furnished as a separate accessory, install transformer weathershield per 
manufacturer's instructions. 

3.04 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS Sections 7.2.1.1 and 7.2.1.2 for 
transformers 300 kVA and larger.  

C. Measure primary and secondary voltages and make appropriate tap adjustments. 

3.05 CLEANING 

A. Clean existing transformers to remain or to be reinstalled. 

END OF SECTION 
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SECTION 26 24 13 - SWITCHBOARDS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes main and distribution switchboards. 

1.02 REFERENCES 

A. American National Standards Institute: 
1. ANSI C12.1 - Code for Electricity Metering. 
2. ANSI C39.1 - Requirements, Electrical Analog Indicating Instruments. 

B. Institute of Electrical and Electronics Engineers: 
1. IEEE C57.13 - Standard Requirements for Instrument Transformers. 
2. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC 

Power Circuits. 

C. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 

Volts Maximum). 
3. NEMA PB 2 - Deadfront Distribution Switchboards. 
4. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, 

and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or 
Less. 

D. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

E. Underwriters Laboratories Inc.: 
1. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit- 

Breaker Enclosures. 
2. UL 891 - Dead-Front Switchboards. 

1.03 SUBMITTALS 

A. Shop Drawings: Indicate front and side views of enclosures with overall dimensions 
shown; conduit entrance locations and requirements; nameplate legends; size and 
number of bus bars for each phase, neutral, and ground; and switchboard instrument 
details. 
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B. Product Data: Submit electrical characteristics including voltage, frame size and trip 
ratings, fault current withstand ratings, and time-current curves of equipment and com- 
ponents. 

C. Test Reports: Indicate results of factory production and field tests. 

1.04 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations, configurations, and ratings of 
switchboards and their components on single line diagrams and plan layouts. 

B. Operation and Maintenance Data: Submit spare parts data listing; source and current 
prices of replacement parts and supplies; and recommended maintenance procedures 
and intervals. 

1.05 QUALIFICATIONS 

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

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver in 48-inch maximum width shipping splits, individually wrapped for protection 
and mounted on shipping skids. 

B. Accept switchboards on site. Inspect for damage. 

C. Store in clean, dry space. Maintain factory wrapping or provide additional canvas or 
plastic cover to protect units from dirt, water, construction debris, and traffic. 

D. Handle in accordance with NEMA PB 2.1. Lift only with lugs provided. Handle carefully 
to avoid damage to switchboard internal components, enclosure, and finish. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Conform to NEMA PB 2 service conditions during and after installation of switchboards. 

1.08 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.09 SEQUENCING 

A. Sequence Work to avoid interferences with building finishes and installation of other 
products. 
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1.10 MAIN SERVICE SWITCHBOARD 

A. Contractor shall furnish and install all main switchboard equipment, distribution panels, 
and sub panels as indicated on the drawings. Acceptable manufacturers shall be 
Square D, General Electric or Seimens.  

B. Switchboard shall be of the totally enclosed type, constructed of code gauge, fully 
finished steel. Front panels shall be removable, including panel covering incoming 
service, current transformer compartment, and metering mounting.  

C. Switchboard shall be weatherproof, free standing (90" high +) with double lock 
provisions for locking by the utility company and owner.  

D. Switchboard shall have a main disconnect with proper facilities for current transformers 
and metering equipment shall meet all the requirements of the utility company.  

E. All bussing shall be copper.  

F. Distribution section shall be of circuit breaker type utilizing thermal magnetic type 
circuit breakers with frame sizes as shown on single line diagram. Provide full-length 
bus in each section.  

G. All circuit breakers shall be identified with Bakelite engraved nameplates.  

H. Spaces for future circuit breakers shall include all hardware, bus taps, etc. necessary 
to permit the field installation of breaker units. The hardware shall be equipped with 
insulating tube or boot.  

I. All conductors shall be copper, type THWN-2 "stranded" only.  

J. Provide independent locking means for all breakers installed in switchgear.  Breakers 
should be capable of being locked off independently of each other.  

1.11 GROUNDING AND BONDING  

A. Grounding and bonding shall be installed as required by the applicable codes, rules, 
regulations and safety orders. Attention is directed to Article 250 of the California 
Electrical Code and to Article 250, Title 24, Part 3.  

B. Submit test reports certifying resistance values for buried or driven grounds and water 
pipegrounds as per CEC.  

C. The service neutral and enclosure shall be grounded.  

D. All raceways systems, supports, cabinets, switchboard, control equipment, motor 
frames, lighting fixtures, and utilization apparatus shall be permanently and effectively 
grounded.  
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E. Raceway is not allowed as Equipment Bonding or grounding.  

F. All raceways exclusive of telephone and signal shall contain a code size copper 
conductor, green insulated, properly bonded to equipment at either end and to metallic 
portions of the same raceway.  

G. All grounding type receptacles shall be bonded to outlet box, using code size copper 
conductor, green insulated, attached to receptacle grounding terminal and to lug or 
screw terminal in box. This requirement is also provided in CEC Article 250-74.  

H. Provide bonding conductor around flexible metallic conduit (Greenfield).  Bonding 
conductor shall be inside flex.  

I. Raceway size shall be increased if necessary, to accommodate bonding conductors 
and shall be based on raceway fill tables.  

J. All Ground conductors inside Switchgear, Panelboards, Subpanel and Terminal Cans 
shall terminate on bonded ground terminal strips.  Terminal strip shall be secured to 
the box/can with drilled and tapped machine screws, they shall not be “thru-bolted” or 
secured via self tapping screws.  

K. All ground rods shall be embedded at six (6) inches below ground level.  The top six (6) 
inches of ground rod shall be encased in ground well to allow access to grounding 
electrode conductor’s termination points, unless otherwise noted.  

PART 2 - PRODUCTS 

2.01 DISTRIBUTION SWITCHBOARDS 

A. Product Description: NEMA PB 2 and UL 891, enclosed switchboard with electrical 
ratings and configurations as indicated on Drawings. 

B. Device Mounting: 
1. Main Section: Individually mounted and compartmented. 
2. Distribution Section: Individually mounted. 
3. Auxiliary Section: Individually mounted. 

C. Bus: 
1. Material: Copper standard size. 
2. Connections: Bolted, accessible from front for maintenance. 
3. Insulation: Fully insulate load side bus bars. Do not reduce spacing of insulated 

bus. 

D. Ground Bus: Insulated, extend length of switchboard. 

E. Minimum Short Circuit Rating: 65,000 symmetrical amperes rms, fully rated or as 
indicated on drawing. 
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F. Line and Load Terminations: Accessible from front of switchboard, suitable for 
conductor materials and sizes as indicated on Drawings. 

G. Utility Metering Compartment: Furnish metering transformer compartment for Utility 
Company's use, in accordance with Utility Company requirements. 

H. Pull Section: Size as indicated on Drawings. 

I. Pull Box: Removable top and sides, same construction as switchboard size as indicated 
on Drawings. 

J. Future Provisions: Fully equip spaces for future devices with bussing and bus 
connections, insulated and braced for short circuit currents. Furnish continuous current 
rating as indicated on Drawings. 

K. Enclosure: Type 1 - General Purpose for indoor and Type 3R – Raintight for outdoor. 

L. Align sections at front and rear. 

M. Switchboard Height: 90 inches, excluding floor sills, lifting members and pull boxes. 

N. Finish: Manufacturer's standard light gray enamel over external surfaces. Coat internal 
surfaces with minimum one coat corrosion-resisting paint, or plate with cadmium or 
zinc. 

O. Mimic Bus: Show bussing, connections and devices in single line form on front panels 
of switchboard using black color factory painting, fastened flat against panel face with 
screws. 

P. Manufacturer to be Square D, or approved equal. 

2.02 MOLDED CASE CIRCUIT BREAKER 

A. Product Description: UL 489, molded-case circuit breaker. 

B. Field-Adjustable Trip Circuit Breaker: Circuit breakers with frame sizes 200 amperes 
and larger have mechanism for adjusting long time delay, short time delay, continuous 
current, short time pickup, long time pickup, instantaneous pickup setting for automatic 
operation. Range of Adjustment: seconds, amperes, percent. 

C. Field-Changeable Ampere Rating Circuit Breaker: Circuit breakers with frame sizes 200 
amperes and larger have changeable trip units. 

D. Current Limiting Circuit Breaker: Circuit breaker indicated as current-limiting have 
automatically-resetting current limiting elements in each pole. Let-through Current and 
Energy: Less than permitted for same size Class RK-5 fuse. 
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E. Solid-State Circuit Breaker: Electronic sensing, timing, and tripping circuits for 
adjustable current settings; ground fault trip with integral ground fault sensing and zero 
sequence type ground fault sensor; instantaneous trip; and adjustable short time trip. 

F. Current Limiter: Designed for application with molded case circuit breaker. 
1. Coordinate limiter size with trip rating of circuit breaker to prevent nuisance trip- 

ping and to achieve interrupting current rating specified for circuit breaker. 
2. Interlocks trip circuit breaker and prevent closing circuit breaker when limiter 

compartment cover is removed or when one or more limiter is not in place or has 
operated. 

2.03 INSULATED CASE CIRCUIT BREAKER 

A. Product Description: UL 489, enclosed, insulated-case circuit breaker. 

B. Trip Unit: Electronic sensing, timing, and tripping circuits for adjustable current settings; 
ground fault trip with integral ground fault sensing and zero sequence type ground fault 
sensor; instantaneous trip; and adjustable short time trip. 

2.04 GROUND FAULT DEVICES 

A. Ground Fault Sensor: Zero sequence type. 

B. Ground Fault Relay: Adjustable ground fault sensitivity from 200 to 1200 amperes, time 
delay adjustable from 0 to 15 seconds. Furnish monitor panel with lamp to indicate re- 
lay operation, TEST and RESET control switches. 

2.05 TRANSIENT VOLTAGE SUPPRESSION DEVICES 

A. Product Description: IEEE C62.41, factory-mounted transient voltage surge 
suppressor, selected to meet requirements for high exposure and to coordinate with 
system circuit voltage. Minimum surge current capability per phase shall be 250kA for 
service entrance switchboard and 160kA for distribution switchboards. 

2.06 AMMETERS AND VOLTMETERS 

A. Ammeters: ANSI C39.1; direct-reading, full range, indicating ammeter with 4.5 inch 
square recessed case and 250 degree scale, white dial with black figures and pointer, 5 
ampere, 60 Hertz movement, 1 percent accuracy. 

B. Voltmeters: ANSI C39.1; direct-reading, full range, indicating voltmeter with 4.5 inch 
square recessed case and 250 degree scale, white dial with black figures and pointer, 
120 volt, 60 Hertz movement, 1 percent accuracy. 
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2.07 METER TRANSFER SWITCHES 

A. Ammeter Transfer Switch: Rotary multistage snap-action type with 600 volt AC-DC 
silver plated contacts, engraved escutcheon plate, pistol-grip handle, and four positions 
including OFF. 

B. Voltmeter Transfer Switch: Rotary multistage snap-action type with 600 volt AC-DC 
silver plated contacts, engraved escutcheon plate, pistol-grip handle, and four positions 
including OFF. 

2.08 POWER METERS 

A. Watt-hour Meters and Wattmeters: ANSI C12.1; three phase induction type with two 
stators, each with current and potential coil, rated 5 amperes and 120 volts at 60 Hertz. 
Meter suitable for connection to 3- and 4-wire circuits. Furnish potential indicating 

B. Potential indicating lamps; adjustments for light and full load, phase balance, and 
power factor; four-dial clock register; integral demand indicator and contact devices to 
operate remote im- pulse-totalizing demand meter; ratchets to prevent reverse rotation; 
removable meter with draw-out test plug; semi-flush mounted case with matching 
cover. 

C. Impulse-Totalizing Demand Meter: ANSI C12.1; suitable for use with switchboard watt- 
hour meter, including two circuit totalizing relay; cyclometer; four dial totalizing kilowatt- 
hour register; positive chart drive mechanism; capillary pen holding minimum one- 
month ink supply; and roll chart with minimum 31-day capacity. Indicate and record 
fifteen minute integrated demand of totalized system. 

D. Furnish meters with appropriate multiplier tags. 

2.09 METERING TRANSFORMERS 

A. Current Transformers: IEEE C57.13; 5 ampere secondary, wound type, with single 
secondary winding and secondary shorting device, primary/secondary ratio as 
indicated on Drawings, burden and accuracy consistent with connected metering and 
relay devices, 60 Hertz. 

B. Potential Transformers: IEEE C57.13; 120 volt single secondary, disconnecting type 
with integral fuse mountings, primary/secondary ratio as indicated on Drawings, burden 
and accuracy consistent with connected metering and relay devices, 60 Hertz. 

2.10 ACCESSORIES 

A. Circuit Breaker Lifting Device: Portable, floor supported, elevating carriage with roller 
base, for movement of circuit breakers in and out of switchboard structure. 
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B. Furnish thermostatically controlled electric heaters in each section, sized to prevent 
condensation under expected weather conditions at Project site. Furnish terminals for 
separate connection of heater power circuit. Voltage Rating: 120 volts. 

C. Concrete: 3,000 psi. 

2.11 SOURCE QUALITY CONTROL 

A. Furnish shop inspection and testing in accordance with NEMA PB 2. 

B. Make completed switchboard available for inspection at manufacturer's factory prior to 
packaging for shipment. Notify Owner at least seven days before inspection is allowed. 

C. Allow witnessing of factory inspections and tests at manufacturer's test facility. Notify 
Owner at least seven days before inspections and tests are scheduled. 

PART 3 - EXECUTION  

3.01 EXAMINATION 

A. Verify surface is suitable for switchboard installation. 

3.02 INSTALLATION 

A. Install in accordance with NEMA PB 2.1. 

B. Tighten accessible bus connections and mechanical fasteners after placing switch- 
board. 

C. Install fuses in each switch and coordinate sizes with connected load. 

D. Install engraved plastic nameplates. 

E. Install breaker circuit directory. 

F. Ground and bond switchboards. 

3.03 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.1. 

3.04 ADJUSTING 

A. Adjust operating mechanisms for free mechanical movement. 
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B. Tighten bolted bus connections. 

C. Adjust circuit breaker trip and time delay settings to values as indicated on Fault,  
Coordination, and ArcFlash Study. 

3.05 CLEANING 

A. Touch up scratched or marred surfaces to match original finish. 

END OF SECTION 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Distribution and branch circuit panelboards. 

1.02 REFERENCE STANDARDS 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC 

Power Circuits. 

B. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 
2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Over- 

load Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC. 
3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices. 
4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 

Volts Maximum). 
5. NEMA PB 1 - Panelboards. 
6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and 

Maintenance of Panelboards Rated 600 Volts or Less. 

C. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

D. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code with California Amendments. 

E. UL: 
1. UL 50 - Cabinets and Boxes 
2. UL 67 - Safety for Panelboards. 
3. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit- 

Breaker Enclosures. 
4. UL 1283 - Electromagnetic Interference Filters. 
5. UL 1449 - Transient Voltage Surge Suppressors. 
6. UL 1699 - Arc-Fault Circuit Interrupters. 

1.03 SUBMITTALS 

A. Product Data: Submit catalog data showing specified features of standard products. 
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B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker, and fusible switch 
arrangement and sizes. 

C. Source Quality control submittals: Indicate results of factory tests and inspections. 

D. Field Quality Control Submittals: Indicate results of Contractor furnished tests and 
inspections. 

1.04 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of panelboards and record actual 
circuiting arrangements. 

B. Operation and Maintenance Data: Submit spare parts listing, source and current prices 
of replacement parts and supplies, and recommended maintenance procedures and 
intervals. 

1.05 QUALITY ASSURANCE 

A. Qualifications 
1. Manufacturer: Company specializing in manufacturing products specified in this 

Section with minimum three years' documented experience. 

PART 2 - PRODUCTS 

2.01 DISTRIBUTION PANELBOARDS 

A. Description: NEMA PB 1, circuit breaker type panelboard. 

B. Operation: 
1. Minimum integrated short circuit rating as indicated on Drawings. 

C. Materials 
1. Panelboard Bus: Copper current carrying components, ratings as indicated on 

Drawings. Furnish copper ground bus in each panelboard. 
2. Molded Case Circuit Breakers: UL 489, circuit breakers with integral thermal and 

instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed as 
Type HACR for air conditioning equipment branch circuits. 

3. Molded Case Circuit Breakers with Current Limiters: UL 489, circuit breakers with 
replaceable current limiting elements, in addition to integral thermal and 
instantaneous magnetic trip in each pole. 

4. Current Limiting Molded Case Circuit Breakers: UL 489, circuit breakers with 
integral thermal and instantaneous magnetic trip in each pole, coordinated with 
automatically resetting current limiting elements in each pole. Interrupting rating 
100,000 symmetrical A, let-through current and energy level less than permitted 
for same size NEMA FU 1, Class RK-5 fuse. 
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5. Circuit Breaker Accessories: Trip units and auxiliary switches as indicated on 
Drawings. 

6. Surge Suppressers: Integrated in panelboard. 
7. Enclosure: NEMA PB 1, Type 1 for indoor and 3R for outdoor applications. 
8. Cabinet Front: Surface door-in-door type, fastened with concealed trim clamps, 

hinged door with flush lock, and metal directory frame. 
9. Distribution panels installed in outdoor locations shall be free standing in NEMA 

3R enclosure. Equipped with heater(s) and thermostat. Heater(s) shall prevent 
condensation from forming in the inside of the panel. Set thermostat at fifty-five 
degrees (55º) f. 

D. Finishes: 
1. Manufacturer's standard gray enamel. 

E. Manufacturer: 
1. Square D, or approved equal. 

2.02 BRANCH CIRCUIT PANELBOARDS 

A. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit 
panelboard. 

B. Materials: 
1. Panelboard Bus: Copper current carrying components, ratings as indicated on 

Drawings. Furnish copper ground bus in each panelboard. 
2. For non-linear load applications subject to harmonics furnish 200 percent rated, 

plated copper, solid neutral. 
3. Minimum Integrated Short Circuit Rating or as indicated on Drawings. 
4. Molded Case Circuit Breakers: UL 489, bolt-on type thermal magnetic trip circuit 

breakers, with common trip handle for all poles, listed as Type SWD for lighting 
circuits, Type HACR for air conditioning equipment circuits, Class A ground fault 
interrupter circuit breakers as indicated on Drawings. Provide UL class 760 arc- 
fault interrupter circuit breakers as indicated on Drawings. Do not use tandem 
circuit breakers.. 

5. Current Limiting Molded Case Circuit Breakers: UL 489, circuit breakers with 
integral thermal and instantaneous magnetic trip in each pole, coordinated with 
automatically resetting current limiting elements in each pole. Interrupting rating 
100,000 symmetrical A, let-through current and energy level less than permitted 
for same size NEMA FU 1, Class RK-5 fuse. 

6. Surge Suppresser: Integrated in panelboard. 
7. Enclosure: NEMA PB 1, Type 1 for indoor and Type 3R outdoor applications. 
8. Cabinet Box: 6 inches deep, 20 inches. 

C. Cabinet Front: Flush or surface cabinet front as indicated on drawings with door-in- 
door concealed trim clamps, concealed hinge, metal directory frame, and flush lock 
keyed alike. Finishes: 
1. Finish in manufacturer's standard gray enamel. 
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2.03 SOURCE QUALITY CONTROL 

A. Independently test integral surge suppressers with category C3 high exposure wave- 
form (20 kV-1.2/50us, 10kA-8/20 us) per IEEE C62.41. 

PART 3 - EXECUTION  

3.01 INSTALLATION 

A. Install panelboards according to NEMA PB 1.1. 

B. Install panelboards plumb. 

C. Install recessed panelboards flush with wall finishes. 

D. Height: 6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no 
more than 4 inches above floor. 

E. Install filler plates for unused spaces in panelboards. 

F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to 
reflect circuiting changes to balance phase loads. Identify each circuit as to its clear, 
evident and specific purpose of use. 

G. Install engraved plastic nameplates. 

H. Ground and bond panelboard enclosure. Connect equipment ground bars of panels ac- 
cording to NFPA 70 with California Amendments. 

3.02 FIELD QUALITY CONTROL 

A. Inspect and test according to NETA ATS, except Section 4. 

B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 

C. Perform switch inspections and tests listed in NETA ATS, Section 7.5. 

D. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1. 

3.03 ADJUSTING 

A. Measure steady state load currents at each panelboard feeder; rearrange circuits in 
panelboard to balance phase loads to within 20 percent of each other. Maintain proper 
phasing for multi-wire branch circuits. 

END OF SECTION  
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SECTION 26 26 53 – ELECTRIC VEHICLE CHARGING EQUIPMENT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes EV charging equipment that provides Level 2 EV Charging 

1.02 REFERENCE STANDARDS 

A. SAE International (SAE): 
1. SAE J1772 - SAE Electric Vehicle Conductive Charge Coupler. 

B. Federal Communications Commission (FCC): 
1. FCC Part 15 – Radio Frequency Devices 

C. California Electric Code (CEC): 
1. CEC Article 625 – Electric Vehicle Power Transfer System 

D. Open Charge Point Protocol (OCPP) 
1. OCPP 1.6 

E. Underwriters Laboratories Inc (UL) / Canadian standards Association (CSA): 
1. UL 62 – Flexible Cords and Cables 
2. UL 1998 / CSA-C22.2 No. 61508-1:17 – Standard for Software in Programmable 

Components 
3. UL 2231-1 / CSA C22.2 No 281.1-12 – Standard for Personnel Protection 

Systems for Electric Vehicle (EV) Supply Circuits; Part 1: General Requirements 
4. UL 2231-2 / CSA C22.2 No 281.2-12 – Standard for Personnel Protection 

Systems for Electric Vehicle (EV) Supply Circuits: Particular Requirements for 
Protection Devices for Use in Charging Systems 

5. UL 2251 / CSA C22.2 No. 282 – Standard for Plugs, Receptacles, and Couplers 
for Electric Vehicles 

6. UL 2594 / CSA C22.2 No. 280-16 – Standard for Electric Vehicle Supply 
Equipment (EVSE) 

1.03 DEFINITIONS 

A. EV: Electric Vehicle 

B. EV Cable: The off-board cable containing the conductor(s) to connect the EV power 
controller to the EV that provides both power and communications during energy 
transfer. 
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C. EV Capable: Parking spaces that include nearby termination of raceway (conduit) to a 
power source with sufficient electrical panel capacity designed for simultaneous 
charging of electric vehicles in all planned EV parking spaces. Electrical wiring need 
not be pulled through raceway (conduit) until charging station is installed. 

D. EV Charger or EV Charging Equipment: See "EVSE". 

E. EV Connector: A conductive device that, when electrically coupled to an EV inlet, 
establishes an electrical connection to the EV for the purpose of power transfer and 
information exchange. This device is part of the EV coupler. 

F. EV Coupler: A mating EV inlet and connector set. 

G. EV Inlet: The device in the vehicle into which the EV connector is inserted, and a 
conductive connection is made for the transfer of power and communication. This 
device is part of the EV coupler. 

H. EVSE: Electric Vehicle Supply Equipment. It includes the EV charging equipment and 
conductors, including the ungrounded, grounded, and equipment grounding conductors 
and EV cables, attachment plugs, and all other fittings, devices, power outlets, or 
apparatus installed specifically for transferring energy between the premise wiring and 
the EV. 

1.04 SUBMITTALS 

A. The following information shall be submitted to the engineer 
1. Dimensioned outline drawing 
2. Component list 
3. Knockout configurations 
4. Product data sheets 

1.05 CLOSEOUT SUBMITTALS 

A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in Paragraph 1.04, and 

shall incorporate all changes made during the manufacturing process 
2. Wiring diagrams 
3. Installation information 

1.06 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
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1.07 DELIVERY, STORAGE, AND HANDLING 

A. The EVSE manufacturer shall stock the Level 2 chargers in the United States to 
facilitate fast and easy deliveries to the job site. 

B. If EVSE is being stored prior to installation, then the EVSE shall be stored so as to 
maintain the equipment in a clean and dry condition as required by the manufacturer’s 
instructions, in accordance with manufacturer’s instructions. (1) copy of these 
instructions shall be included with the equipment at time of shipment. 

C. Deliver electric vehicle chargers in factory labeled packages. 

D. Protect from damage due to weather, excessive temperature, and construction 
operations. 

1.08 WARRANTY 

A. Manufacturer and Installer agree to repair or replace components of EV charging units 
that fail(s) in materials or workmanship according to the terms specified in the warranty 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Basis-of-Design Product: Provide Leviton EV48S electric vehicle charging stations 

2.02 EV CHARGING EQUIPMENT DESCRIPTION 

A. Input Power options: A dedicated power feed will be required for each charger. No 
“Sharing” or “Pairing” of power thus reducing the output of the charger. 

B. Input Voltage: 208-240V, 1-phase 

C. Frequency: 60hz 

D. Maximum Charging Current: 48A 

E. Breaker Size: 60A 

F. EV Cable and Connectors: 
1. #7 SAE J1772 connector 
2. 18-foot charger cable 

G. Operating Temperature: 30ºC to 50ºC 

H. Operating Humidity: <95% relative humidity, non-condensing 
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I. Short Circuit Current Rating: 20ma CCID per UL 2231 

J. Enclosure: 
1. Material: Plastic 
2. Rating: Type 3R 

K. Status Indicator: Power Present, Charging, Fault 

L. Software: AmpUp Charing Station Management Software 

M. Cover Locking Mechanism: Phillips head screw 

N. Communication Methods: 4G Cellular 

O. Input Protection: UVP, OVP, RCD, SPD, Ground Fault Protection 

P. Output Protection: OCP, OTP, Control Pilot Fault Protection 

PART 3 - EXECUTION  

3.01 EXAMINATION 

A. Examine the conditions under which electric vehicle chargers are to be installed. Notify 
the Architect and Engineer of record in writing of conditions detrimental to proper 
completion of the installation. 

B. Examine roughing-in for EV charging equipment electrical conduit to verify that the 
required utilities are properly sized and in correct location. 

C. Verify that required utilities are properly sized and in correct location. 

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

3.02 INSTALLATION 

A. Strictly comply with manufacturer's installation instructions and recommendations. 
Coordinate installation with adjacent work to ensure proper clearances and to prevent 
electrical hazards. Installation to comply with Article 625 of NFPA 70. 

B. All installation work shall be performed by a qualified person who is familiar with the 
installation, construction and operation of the equipment and the hazards involved. 

3.03 ADJUSTMENTS AND CLEANING 

A. Remove debris from the Electric Vehicle Supply Equipment and wipe dust and dirt from 
all components. 
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B. Repaint marred and scratched surfaces with touch up paint to match original finish. 

3.04 TESTING 

A. Check tightness of all accessible mechanical and electrical connections to assure they 
are torqued to the minimum acceptable manufacture’s recommendations. 

B. Check all installed charging systems for proper grounding, fastening, and alignment. 

C. Complete installation and startup checks according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 26 28 00 - LOW-VOLTAGES CIRCUIT PROTECTIVE DEVICES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes 
1. This section describes the requirements for the circuit protective devices for this 

project. 

1.02 REFERENCES 

A. Federal Specification (FS): 
1. FS W-C-375; Circuit Breakers, Molded Case, Branch Circuit and Service. 
2. FS W-F-870; Fuseholders (for Plug and Enclosed Cartridge Fuses). 

B. Underwriters Laboratories, Inc. (UL): 
1. UL 248(1-16); Low-Voltage Fuses. 
2. UL 489; Molded-Case Circuit Breakers, Molded-Case Switches and Circuit 

Breaker Enclosures. 
3. UL 512; Fuseholders. 
4. UL 1066; Low Voltage AC and DC Power Circuit Breakers Used in Enclosures. 

C. National Electrical Manufacturer Association (NEMA):  
1. NEMA AB 1; Molded Case Circuit Breakers. 

1.03 SUBMITTALS 

A. Product Data 

B. Operation and Maintenance (O&M) Manuals 

1.04 QUALITY ASSURANCE 

A. All materials, equipment and parts comprising the units specified herein shall be new, 
unused, and currently under production. 

B. Only products and applications listed in this Section may be used on the Project unless 
otherwise submitted. 

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Overcurrent Protective Device components shall not be delivered to the 
Project site until protected storage space is available. Storage outdoors covered by 
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rainproof material is not acceptable. Equipment damaged during shipment shall be 
replaced and returned to Manufacturer at no cost to Owner. 

B. Storage: Store in a clean, dry, ventilated space free from temperature extremes. 
Maintain factory wrapping or provide a heavy canvas/plastic cover to protect units from 
dirt, water, construction debris and traffic. Provide heat where required to prevent 
condensation. 

C. Handling: Handle in accordance with Manufacturer's written instructions. Be careful to 
prevent internal component damage, breakage, denting and scoring. Damaged units 
shall not be installed. Replace damaged units and return equipment to Manufacturer. 

PART 2 - PRODUCTS 

2.01 FUSES 

A. General: All power fuses shall be time-delay, high interrupting (300 K AIC), current 
limiting type, unless otherwise noted on the Drawings. All fuses shall be the product of 
a single Manufacturer and shall be selectively coordinated when applied in 2:1 ratios. 
Types of fuses shall be as follows: 
1. 0 - 600 amperes: UL Class J, dual element, time delay type fuse with separate 

overload and short-circuit elements. The fuse shall hold 500% of rated current for 
a minimum of 10 seconds. 

2. 601 - 4000 amperes: UL Class L, time delay type fuses with 99.9% pure silver 
fuse links and "O-rings" to seal between the end bells and the fuse barrel. Fuses 
shall hold 500% of rated current for a minimum of 4 seconds, clear 20 times 
rated current in 0.01 seconds or less. 

3. Motor branch circuit fuses (0-600 amperes): UL Class J dual element, time delay 
type fuse. Motor branch circuit fuses shall be sized for Type 2 coordination for 
the motor controller and back-up motor overload protection and shall be 
coordinated with motor starter overload relay heaters. 

B. Control and instrument fuses shall be suitable for installing in blocks or fuse holders. 
Exact type and rating shall be as recommended by the Manufacturer of the equipment 
being protected. 

C. Fuses for installation in current limiting circuit breakers or motor circuit protectors shall 
meet the specific requirements of the Manufacturers of that equipment to ensure 
compatibility. 

D. Fuses shall be by Cooper Industries Bussman Division, or approved equal. 

2.02 MOLDED CASE CIRCUIT BREAKERS 

A. Unless noted otherwise, circuit breakers shall be molded case, bolt on and trip 
indicating. 
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B. Where stationary molded case circuit breakers are indicated on the Drawings to be 
current limiting type, they shall be current limiting as defined by UL 489 and shall not 
employ any fusible elements. 

C. Circuit breakers shall have interrupting capacity not less than that indicated on the 
Drawings or if not indicated, not less than 25,000 RMS symmetrical amps for 480 volt 
systems and 10,000 RMS symmetrical amps for 208 volt systems. 

D. Covers shall be sealed on non-interchangeable breakers and trip unit covers shall be 
sealed on interchangeable trip breakers to prevent tampering. Circuit breaker ratings 
shall be clearly visible after installation or engraved nameplates shall be provided 
stating the rating. All ferrous parts shall be plated to minimize corrosion. 

E. Circuit breakers shall be toggle, quick-make and quick-break operating mechanisms 
with trip-free feature to prevent contacts being held closed against overcurrent 
conditions in the circuit. Trip position of the breakers shall be clearly indicated by 
operating handles moving to a center position. 

F. Multipole breakers shall have a single handle to open and close all contacts 
simultaneously in both manual operation and under automatic tripping. Interpole 
barriers shall be provided inside the breaker to prevent any phase-to-phase flashover. 
Each pole of the breaker shall have means for Arc extinguishing. 

G. All terminals shall be rated for aluminum or copper wire. 

H. Unless noted otherwise, circuit breakers with trip ratings 400 amp and smaller shall be 
ambient temperature compensated, thermal magnetic type unless otherwise noted. 
Breakers shall be of full size, 1" per pole type. Panels with more than one branch 
breaker larger than 100 amps shall be installed in distribution type panels. 

I. Accessories: Provide accessories as noted on the Drawings, i.e. shunt-trip, auxiliary 
contacts, undervoltage trip, alarm switch, etc. 

J. Spaces in the boards shall be able to accept any combination of 1, 2 or 3 pole circuit 
breakers as indicated. Provide all necessary bus, device supports and mounting 
hardware sized for frame, not trip rating. 

K. Series rated breakers are not acceptable unless specifically noted on the Drawings. 

L. Provide lockable breakers for equipment disconnects as indicated on the Drawings. 

M. Circuit breakers shall be Square D, or approved equal. 
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PART 3 - EXECUTION  

A. The Contractor shall supply a suitable and stable source of electrical power to each 
test site. 

B. Testing of overcurrent protective devices shall be done only after all devices are 
installed and system is energized. 

C. Prefunctional testing: 
1. Visual and mechanical inspection: 

a. Inspect for physical damage, defects alignment and fit. 
b. Perform mechanical operational tests in accordance with Manufacturer's 

instructions. 
c. Compare nameplate information and connections to Contract Documents. 
d. Check tightness of all control and power connections. 
e. Check that all covers, barriers and doors are secure. 

2. Electrical tests: 
a. Circuit continuity: All feeders shall be tested for continuity. All neutrals shall 

be tested for improper grounds. 
b. Determine that circuit breaker will trip under overcurrent condition, with 

tripping time in conformance with NEMA AB 1 requirements. 
c. Test all circuit breakers with frame size 225 amps and larger and 10 

percent of all circuit breakers with frame sizes less than 225 amps in each 
panelboard, distribution board, switchboard, etc. unless otherwise noted. 

D. Contractor shall replace at no costs to the Owner all devices which are found defective 
or do not operate within factory specified tolerances. 

E. Contractor shall submit the final test report for review prior to Project closeout and final 
acceptance by the Owner. Test report shall indicate test dates, devices tested, results, 
observation, deficiencies and remedies. Test report shall be included in the operation 
and maintenance manuals. 

3.02 ADJUSTING 

A. Adjust circuit breaker trip settings for coordination with other overcurrent protective 
devices in system. 

B. Adjust circuit breaker trip settings for adequate protection from overcurrent and fault 
currents. 

3.03 CLEANING 

A. Upon completion of Project prior to final acceptance the Contractor shall thoroughly 
clean overcurrent protective devices per Manufacturer's approved methods and 
materials. Remove paint splatters and other spots, dirt and debris. 
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END OF SECTION 
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SECTION 26 56 00 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. Exterior luminaires. 
2. Ballasts. 
3. Lamps. 
4. Poles and accessories. 
5. Luminaire accessories. 

1.02 REFERENCE STANDARDS 

A. American Society of Civil Engineers 
1. ASCE 7-16 – Minimum Design Loads and Associated Criteria for Buildings and 

Other Structures. 

B. American Society for Testing and Materials 
1. ASTM A641/A641M – Standard Specification for Zinc-Coated (Galvanized Car- 

bon Steel Wire. 

C. California Building Standards Code (California Code Regulations, Title 24): 
1. CAL TITLE 24 P3 – California Electrical Code (NFAP 70 with California 

Amendments), edition as noted on the Drawings, as adopted by the California 
Division of the State Architect (DSA). 

2. CAL TITLE 24 P6 – California Energy Code, edition as noted on the Drawings, as 
adopted by the California Division of the State Architect (DSA). 

3. CAL TITLE 24 P11 – California Green Building Standard Code, edition as noted on 
the Drawings, as adopted by the California Division of the State Architect (DSA) 

D. Institute of Electrical and Electronic Engineers: 
1. IEEE C2 - National Electrical Safety Code. 
2. IEEE C62.41.2 – Recommended Practice on Characterization of Surges in Low- 

Voltage (1000 V and less) AC Power Circuits 

E. Illuminating Engineering Society 
1. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric 

Data and Related Information. 
2. IES LM-79 - Approved Method: Electrical and Photometric Measurements of 

Solid-State Lighting Products. 
3. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance 

of LED Packages, Arrays, and Modules. 
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F. National Electrical Contractors Association/Illuminating Engineering Society of North 
America: 
1. NECA 1 - Standard for Good Workmanship in Electrical Construction. 
2. NEMA C78.377 – Electric Lamps – Specifications for the Chromaticity of Solid- 

state Lighting Products. 
3. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems. 

G. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code with California Amendments. 

H. Underwriters Laboratories: 
1. UL 1598 - Luminaires. 
2. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate placement of poles and associated foundations with utilities, curbs, 

sidewalks, trees, walls, fences, striping, etc. installed under other sections or by 
others. Coordinate elevation to obtain specified foundation height. 

1.04 SUBMITTALS 

A. Shop Drawings: 
1. Indicate dimensions and components for each luminaire that is not a standard 

product of the manufacturer. 
2. Provide photometric calculations where luminaires are proposed for substitution. 
3. Provide structural calculations for each pole. 

B. Product Data: Provide manufacturer's standard catalog pages and data sheets 
including detailed information on luminaire construction, dimensions, ratings, finishes, 
mounting requirements, listings, service conditions, photometric performance, weight, 
effective projected area (EPA), and installed accessories; include model number 
nomenclature clearly marked with all proposed features. 
1. LED Luminaires: 

a. Include estimated useful life, calculated based on IES LM-80 test data. 
b. Include IES LM-79 test report. 

2. Provide electronic files of photometric data certified by a National Voluntary 
Laboratory Accreditation Program (NVLAP) lab or independent testing agency in 
IES LM-63 standard format upon request. 

3. Ballasts and LED Drivers: Include wiring diagrams and list of compatible lamp 
configurations. 

4. Lamps: Include rated life, color temperature, color rendering index (CRI), and 
initial and mean lumen output. 

5. Poles: Include information on maximum supported effective projected area (EPA) 
and weight for the design wind speed. 
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C. Certificates for Poles and Accessories: Manufacturer's documentation that products 
are suitable for the luminaires to be installed and comply with designated structural de- 
sign criteria. 

D. Certification that luminaire, ballast or LED driver, and lamps comply with CAL TITLE 24 
P6 requirements. 

E. Field Quality Control Reports. 
1. Include test report indicating measured illumination levels. 

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations 
of use stipulated by product testing agency. Include instructions for storage, handling, 
protection, examination, preparation, installation, and starting of product. 

G. Operation and Maintenance Data: Instructions for each product including information 
on replacement parts. 

H. Maintenance Materials: Furnish the following for LLNS's use in maintenance of project. 
1. Extra Lamps: Ten percent of total quantity installed for each type, but not less 

than two of each type. 
2. Extra Ballasts: Two percent of total quantity installed for each type, but not less 

than one of each type. 
3. Touch-Up Paint: 2 gallons, to match color of pole finish. 

I. Project Record Documents: Record actual connections and locations of pole 
foundations, luminaires, and any pull or junction boxes. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70 with California Amendments. 

B. Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Receive, handle, and store products according to NECA/IESNA 501 and 
manufacturer's written instructions. 

B. Keep products in original manufacturer's packaging and protect from damage until 
ready for installation. 

1.07 WARRANTY 

A. Provide five-year manufacturer warranty for all LED luminaires, drivers, material, fixture 
finish, and workmanship. On-site warranty includes transportation, removal, and 
installation of new products. 
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1. Finish warranty includes warranty against failure and against substantial 
deterioration such as blistering, cracking, peeling, chalking, or fading. 

2. Material warranty includes power supply units (drivers) and replacement with 
more than 10 percent of LED sources in any lightbar or subassembly are 
defection or non-starting. 

B. Provide luminaire useful life certificate. 

PART 2 - PRODUCTS 

2.01 LUMINAIRE TYPES 

A. Furnish products as indicated in luminaire schedule included on the drawings. 

2.02 LED LUMINAIRES 

A. Where a specific manufacturer or model is indicated elsewhere in the luminaire sched- 
ule or on the drawings, substitutions are not permitted unless explicitly indicated. 

B. Provide products of the same type by the same manufacturer. 

C. Provide products that comply with requirements of NFPA 70 with California 
Amendments, CAL TITLE 24 P3, and CAL TITLE 24 P6 

D. Provide products that are listed and labeled as complying with UL 1598, where 
applicable. 

E. Provide products that comply with the seismic requirements of ASCE 7-16. 

F. Provide products listed, classified, and labeled as suitable for the purpose intended. 

G. Unless otherwise indicated, provide complete luminaires including lamp(s) and all 
sockets, ballasts or lamp drivers, reflectors, lenses, housings, and other components 
required to position, energize, and protect the lamp and distribute the light. 

H. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, poles, foundations, supports, trims, and accessories as 
necessary for a complete operating system. 

I. Provide products suitable to withstand normal handling, installation, and service with- 
out damage, distortion, corrosion, fading, or discoloring. 

J. Provide products that meet the light pollution reduction requirements of CAL TITLE 24 
P11 section 5.106.8  

K. Provide luminaires listed and labeled as suitable for wet locations unless otherwise 
indicated. 
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L. LED Luminaires: 
1. Components: UL 8750 recognized or listed as applicable. 
2. Tested in accordance with IES LM-79 and IES LM-80 prior to shipment from the 

factory. 
3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen 

maintenance, calculated based on IES LM-80 test data. 

2.03 POWER SUPPLY UNITS (DRIVERS) 

A. Manufacturers: 
1. Where a specific manufacturer or model is indicated elsewhere in the luminaire 

schedule or on the drawings, substitutions are not permitted unless explicitly 
indicated. 

B. LED Drivers: 
1. Minimum Efficiency: Provide drivers complying with current federal and CAL 

TITLE 24 P6 efficiency standards for ballasts and not less than 85 percent 
efficiency. 

2. Drive current to each individual LED must not exceed the current limit 
specification of the LED manufacturer. 

3. Rated to operation between ambient temperatures of 20 degrees F and 104 
degrees F. 

4. Designed to operation on the voltage system to which they are connected, 
typically ranging from for 120 to 480 V. 

5. Operating Frequency: 60 Hz 
6. Power Factor (PF): 0.90, minimum 
7. Total Harmonic Distortion (THD): 20 percent, maximum 
8. Must meet requirements of 47 CFR 15, class B 
9. Control Compatibility: Fully compatible with the lighting controls to be installed. 
10. Power Supply: Mounted integral to the luminaire. Remote mounting of power 

supply is prohibited. 
11. Equipped with over-temperature protection circuit that turns lamp off until normal 

operating temperature is achieved. 

C. Dimmable LED Drivers: 
1. Dimming Range: Continuous dimming from 100 percent to 10 percent relative 

light output unless dimming capability to lower level is indicated, without flicker. 
2. Control Compatibility: Fully compatible with the dimming controls to be installed. 

D. LED Luminaire Surge Protection: Provide surge protection integral to luminaire to meet 
C low waveforms as defined by IEEE C62.41.2, scenario 1, location category C. 

2.04 LAMPS 

A. Lamps - General Requirements: 
1. Unless explicitly excluded, provide new, compatible, operable lamps in each 

luminaire. 
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2. Verify compatibility of specified lamps with luminaires to be installed. Where 
lamps are not specified, provide lamps per luminaire manufacturer's 
recommendations. 

3. Minimum Efficiency: Provide lamps complying with all current applicable federal 
and CAL TITLE 24 P6 lamp efficiency standards. 

4. Color Temperature Consistency: Unless otherwise indicated, for each type of 
lamp furnish products which are consistent in perceived color temperature. Re- 
place lamps that are determined to be inconsistent in perceived color 
temperature. 

5. Light Distribution Pattern: As indicated on drawings. 

B. LED Lamps: 
1. Correlated Color Temperature (CCT): 4000 degrees K, nominal, in accordance 

with NEMA C78.377 
2. Color Rendering Index (CRI): Greater than or equal to 70 for 4000-degree K light 

sources. 
3. Color Consistency: Manufacturer must utilize a maximum 4-step MacAdam 

ellipse binning tolerance for color consistency of LEDs used in luminaires. 

2.05 POLES 

A. All Poles: 
1. Provide poles and associated support components suitable for the luminaire(s) 

and associated supports and accessories to be installed. 
2. Structural Design Criteria: 

a. Comply with AASHTO LTS. 
b. Wind Load: Include effective projected area (EPA) of luminaire(s) and as- 

sociated supports and accessories to be installed. 
1) Design Wind Speed: 105 miles per hour, with gust factor of 1.3. 

c. Dead Load: Include weight of proposed luminaire(s) and associated sup- 
ports and accessories. 

d. Include structural calculations demonstrating compliance with submittals. 
3. Material: Anodized aluminum, unless otherwise indicated. 
4. Shape: Square straight, unless otherwise indicated. 

a. Parking Lots and Roadways: 5-inch square. 
b. Bikeways, Pedestrian Pathways, Sidewalks, and Crosswalks: 4-inch 

square. 
5. Pole Length: Provide pole length to ensure the fixture mounting heights as 

indicated on the drawings 
6. Finish: Dark bronze, unless otherwise indicated. 
7. Mounting: Install on concrete foundation, height as indicated on the drawings, 

unless otherwise indicated. 
8. Unless otherwise indicated, provide with the following features/accessories: 

a. Handhole, 10-inch by 17-inch size. 
b. Anchor bolts with leveling nuts or leveling shims. 
c. Ground lug accessible from handhole. 
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B. Metal Poles: Provide ground lug, accessible from handhole. 

2.06 CONTROLS 

A. All controls for exterior lighting to be installed, tested, and commissioned as part of 
Increment 2 

B. Photocells: 
1. Designed to fail in the ON position 
2. Provide hermetically sealed light sensor type. 
3. Provide time delay to prevent accidental switching from transient light sources. 
4. Provide surge protection. 

PART 3 - EXECUTION  

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that branch circuit wiring installation is completed, tested, and ready for 
connection to luminaires. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 INSTALLATION 

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

B. Install luminaires in accordance with NECA/IESNA 501. 

C. Provide required support and attachment. 

D. Pole-Mounted Luminaires: 
1. Maintain the following minimum clearances: 

a. Comply with IEEE C2. 
b. Comply with utility company requirements. 

2. Foundation-Mounted Poles: 
a. Provide cast-in-place concrete foundations for poles unless otherwise 

indicated. 
1) Install anchor bolts plumb per template furnished by pole 

manufacturer. 
2) Position conduits to enter pole shaft. 

b. Install foundations plumb. 
c. Install poles plumb, using leveling nuts as required to adjust to plumb. 
d. Tighten anchor bolt nuts to manufacturer's recommended torque. 
e. Install non-shrink grout between pole anchor base and concrete 

foundation, leaving small channel for condensation drainage. 
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f. Install anchor base covers or anchor bolt covers as indicated. 
3. Grounding: 

a. Bond luminaires, metal accessories, metal poles, and foundation 
reinforcement to branch circuit equipment grounding conductor. 

4. Install separate service conductors, 10 AWG copper, from each luminaire down 
to handhole for connection to branch circuit conductors. 

5. Provide dedicated handhole for each pole. 

E. Install accessories furnished with each luminaire. 

F. Bond products and metal accessories to branch circuit equipment grounding conductor. 

3.03 FIELD QUALITY CONTROL 

A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection. Inspect for improper 
connections and operation. 

C. Correct wiring deficiencies and repair or replace damaged or defective products. Re- 
pair or replace excessively noisy ballasts. 

D. Measure illumination levels to verify conformance with performance requirements. 

E. Take measurements during night sky, without moon or with heavy overcast clouds 
effectively obscuring moon. 

3.04 ADJUSTING 

A. Aim and adjust luminaries to provide illumination levels and distribution as indicated on 
Drawings. 

B. Luminaires with Field-Rotatable Optics: Position optics according to manufacturer's 
instructions to achieve lighting distribution as indicated. 

3.05 CLEANING 

A. Clean photometric control surfaces as recommended by manufacturer. 

B. Clean finishes and touch up damage. 

3.06 PROTECTION OF FINISHED WORK 

A. Relamp luminaries having failed lamps at Substantial Completion. 

B. Replace ballast and drivers that have failed at Substantial Completion. 
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END OF SECTION  
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SECTION 31 00 00 - EARTHWORK  

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Engineered fill materials. 

2. Imported engineered fill material. 

3. Landscape backfill material’ 

4. Decomposed granite. 

5. Aggregate base. 

1.02 RELATED REQUIREMENTS 

A. Section 01 5000, Temporary Facilities and Controls. 

B. Section 01 5713, Erosion Control. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Section 31 2333, Trenching and Backfilling. 

E. Section 32 1200, Asphalt Concrete Paving. 

F. Section 32 1600, Site Concrete. 

G. Section 32 8000, Irrigation. 

H. Section 32 9000, Landscaping. 

I. Section 33 0000, Utilities 

J. Section 33 4000, Storm Drainage Utilities. 

1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 
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C. Local Jurisdiction: Any work within the street, highway or right-of-way shall be performed 
in accordance with the requirement of the governmental agencies having jurisdiction, 
and shall not begin until all of those governing authorities have been notified. 

D. ASTM International (ASTM): 

1. D698-00 - Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

2. D1556-00 - Test Method for Density of Soil in Place by the Sand-Cone Method. 

3. D1557-02e2 - Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 lb. (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

4. D3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 
by Nuclear Methods (Shallow Depth). 

5. D422-63(2007) e1 Test Method for Particle Size Analysis of Soil. 

6. D4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit. 

E. CALTRANS Standard Specifications Section 17. 

F. CAL-OSHA, Title 8, Section 1590 (e). 

G. Site survey: Included in the drawings, was prepared by MCR Engineering, Inc., dated 
August 2025, and is the basis for data regarding current conditions.  While the survey 
is deemed generally accurate, there exists discrepancies and variations due to elapsed 
time, weather, etc.  Existing dirt grades may vary 0.2 ft. from that shown. 

H. Geotechnical Engineering Report:  Prepared by Mid Pacific Engineering, Inc. dated 
September 2025 and is on file with Architect. Soils information is taken from this Report.  
Contractor is responsible for any conclusions drawn from this data; should he prefer not 
to assume such risk he is under obligation to employ his own experts to analyze available 
information and/or to make additional explorations, at no cost to Owner, upon which to 
base his conclusions.  Neither Owner, Soils Engineer nor Architect guarantees 
information will be continuous over entire site of work.   

1.04 ADMINISTRATION REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

MCR Engineering, Inc.  EARTHWORK 

25-029  31 00 00 - 3 

 
(Reserved for copyright notice as needed or required by each consultant) 

 

B. Site Visitation:  All bidders interfacing with existing conditions shall visit the site prior to 
bid to verify general conditions of improvements.  Discrepancies must be reported prior 
to the bid for clarification. 

1.05 ACTION SUBMITTALS 

A. Provide supplier’s descriptive literature for all products to demonstrate compliance with 
specified attributes. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor / Installer. 

1.07 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.08 QUALITY ASSURANCE 

A. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity. 

B. Contractor shall be solely responsible for all subgrades built. Failures resulting from 
inadequate compaction or moisture content are the responsibility of the contractor.  
Contractor shall be solely responsible for any and all repairs, including re-testing of 
compaction. 

C. The representatives of the Owner's testing lab will not act as supervisor of construction, 
nor will they direct construction operations.  Neither the presence of the Owner's testing 
lab representatives nor the testing by the Owner's testing lab shall excuse the contractors 
or subcontractors for defects discovered in their work during or following completion of 
the project.  Correcting inadequate compaction or moisture content is the sole 
responsibility of the contractor. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

E. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

F. Tests (See Part 3, Article “Testing and Observation” for Compaction Testing). 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict accord with the local jurisdiction. 
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1.10 FIELD CONDITIONS 

A. Excavation dewatering may be necessary.  Contractor shall provide any and all tools, 
equipment and labor necessary for excavation dewatering no matter what the source.  
Dewatering shall be continuous until all site utilities are installed and backfilled.  
Permitting for any dewatering operations shall be the responsibility of the contractor. 

1.11 EXISTING SITE CONDITIONS 

A. Contractor shall acquaint himself with all site conditions.  If unknown active utilities are 
encountered during work, notify Architect promptly for instructions.  Failure to notify will 
make Contractor liable for damage to these utilities arising from Contractor's operations 
subsequent to discovery of such unknown active utilities. 

B. Existing civil, mechanical and electrical improvements are shown on respective site 
plans to the extent known.  Should the Contractor encounter any deviation between 
actual conditions and those shown, he is to immediately notify the Architect before 
continuing work. 

1.12 ON SITE UTILITY VERIFICATION AND REPAIR PROCEDURES 

A. Ground-breaking requirements: 

1. All underground work performed by a Contractor must be authorized by the 
District's Construction Manager or the Low Voltage Consultant prior to start of 
construction. 

2. The Contractor is to obtain and keep the original School's construction utility site 
plans on site during all excavation operations.  Contractor can contact the District's 
Construction Manager, Facilities Manager, or the Low Voltage Consultant to 
procure the drawings. 

B. Underground Utility Locating: 

1. The contractor shall hire an Underground Utility Locating Service to locate existing 
underground utility pathways in areas effected by the scope of work for excavation. 

2. Contractor must use an underground utility locator service with a minimum of 3 
years experience.  The equipment operator must have demonstrated experience.   

3. The Underground Utility Locator Service must have the use of equipment with the 
ability to locate by means of inductive clamping, induction, inductive metal 
detection, conductive coupling, or TransOnde (Radiodetection) to generate 
signals, passive locating (free scoping) for "hot" electric, and metal detector. 

4. The Underground Utility Locator Service must be able to locate existing utilities at 
a depth of at least 72".  

5. The Underground Utility Locator Service must be able to locate but are not limited 
to locating the following types of utility pathways: 

a. All conduit pathways containing 110 volt or greater 50-60Hz electrical wire. 
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b. All conduit pathways containing an active cable TV system. 

c. All conduit pathways containing wire or conductor in which a signal can be 
attached and generated without damaging or triggering the existing systems. 

d. All empty conduit pathways or pipe in which a signal probe or sonde 
(miniature  transmitter) can be inserted. 

e. All conduit pathways containing non-conductive cables or wires in which a 
signal probe or sonde (miniature transmitter) can be inserted. 

f. All plastic and other nonconductive water lines in which a TransOnde 
Radiodetection) or other "transmitter" can be applied to create a low 
frequency pressure waive (signal) without damaging or triggering the 
existing systems. 

g. All copper or steel waterlines and plastic or steel gas lines. 

6. All markings made by the Underground Utility Locator Service or other shall be 
clear and visible. 

7. The contractor shall maintain all markings made by Underground Utility Locator 
Service or other throughout the entire length of the project. 

8. The Underground Utility Locator Service shall provide the contractor with two sets 
of maps showing the location of utilities and average depth.  They will be 
referenced to permanent buildings.  Contractor will deliver one copy to the district 
at no additional charge. 

9. Contractor is responsible to contact Underground Service Alert (U.S.A. 800/227-
2600) and receive clearance prior to any excavation operations. 

10. Contractor shall inform the District's Construction Manager and Architect no later 
than five (5) days prior to the date scheduled for the utility locator service to be on 
site. 

1.13 PROTECTION 

A. Adequate protection measures shall be provided to protect workmen and passers-by on 
and off the site. Adjacent property shall be fully protected throughout the operations.  
Blasting will not be permitted. Prevent damage to adjoining improvements and properties 
both above and below grade.  Restore such improvements to original condition should 
damage occur.  Replace trees and shrubs outside building area disturbed by operations. 

B. In accordance with generally accepted construction practices, the Contractor shall be 
solely and completely responsible for working conditions at the job site, including safety 
of all persons and property during performance of the work.  This requirement shall apply 
continuously and shall not be limited to normal working hours. 

C. Any construction review of the Contractor's performance conducted by the Geotechnical 
Engineer is not intended to include review of the adequacy of the Contractor's safety 
measures, in, on, or near the construction site. 

D. Provide shoring, sheeting, sheet piles and or bracing to prevent caving, erosion or 
gullying of sides of excavation. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

MCR Engineering, Inc.  EARTHWORK 

25-029  31 00 00 - 6 

 
(Reserved for copyright notice as needed or required by each consultant) 

 

E. Surface Drainage:  Provide for surface drainage during period of construction in manner 
to avoid creating nuisance to adjacent areas.  The contractor shall make a reasonable 
effort on a daily basis to keep all excavations and the site free from water during entire 
progress of work, regardless of cause, source, or nature of water. 

F. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations. 

G. The site and adjacent influenced areas shall be watered as required to suppress dust 
nuisance.  Dust control measures shall be in accordance with the local jurisdiction.   

H. Trees:  Carefully protect existing trees that are to remain.  Provide temporary irrigation 
as necessary to maintain health of trees. 

I. Environmental Protection: 

1. No ground-disturbing activities shall be allowed outside of the project construction 
boundary.  Construction fencing shall be placed at the boundary of the project site 
to clearly mark the limits of ground-disturbing activities.   

2. All project-related traffic shall be restricted to designated access roads, routes, and 
construction areas within the project boundary.  No vehicular or pedestrian traffic 
shall be allowed outside the designated project boundary. 

3. To prevent sediment, hazardous materials, and other pollutants from washing or 
running off into storm drain system on or outside the project site, the contractor 
shall implement best management practices as identified in a Storm Water 
Pollution Prevention Plan (SWPPP).   

4. Dirt roadways or other areas of disturbed bare ground within 100 feet of elderberry 
shrubs will be watered at least twice a day to minimize dust emissions. 

5. Contractor to avoid and protect all protected species. 

1.14 SEASONAL LIMITS 

A. No fill material shall be placed, spread or rolled during unfavorable weather conditions.  
When work is interrupted by rains, fill operations shall not be resumed until field tests 
indicate that moisture content and density of fill are satisfactory. 

B. Excessively wet fill material shall be bladed and aerated per Article “Subgrade 
Preparation”. 

1.15 TESTING 

A. General:  Refer to Section 01 4523 - TESTING AND INSPECTION SERVICES, AND 
STRUCTURAL TESTS AND INSPECTIONS LIST, DSA-103. 

B. Geotechnical Engineer: Owner is retaining a Geotechnical Engineer to determine 
compliance of fill with Specifications, and to direct adjustments in fill operations.  Costs 
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of Geotechnical Engineer will be borne by Owner; except those costs incurred for re-
tests or re-inspection will be paid by Owner and backcharged to Contractor.   

1. If Contractor elects to process or mine onsite materials for use as Suitable Fill, 
Aggregate Sub Base, Aggregate Base, Rock, Crushed Rock or sand the cost of 
all testing of this material shall be paid for by the Contractor. 

2. Testing of import fill for compliance with Department of Toxic Substance Control 
(DTSC) shall be paid for by the Contractor. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Engineered Fill Materials:  All fill shall be of approved local materials supplemented by 
imported fill if necessary.  "Approved" local materials are defined as local soils tested 
and approved by Geotechnical Engineer free from debris, and concentrations of clay and 
organics; and contain rocks no larger than 2-inches in greatest dimension.    The soil 
and rock should be thoroughly blended so that all rock is surrounded by soil.  This may 
require mixing of the soil and rock with a dozer prior to placement and compaction. Clods, 
rocks, hard lumps or cobbles exceeding 2-inches in final size shall not be allowed in the 
upper 6 inches of any fill.  Native clay or clayey soils will not be permitted within the 
building pad areas or paved areas.   

B. Imported Engineered Fill Material:  Imported fill may be required to complete work.  
Proposed import fill material shall meet the above requirements; shall be similar to the 
native soils.  Import fill shall meet the above requirements; shall have plasticity index 
of 15 or less; expansion index of 20 or less; organic content less than 4%; and be free 
of particles greater than 3-inch in largest dimension; be free of contaminants and have 
corrosion characteristics within the acceptable limits.  All import fill material shall be 
tested and approved by Soils Engineer prior to transportation to the site.  Proposed fill 
material shall comply with DTSC guidelines to include Phase 1 environmental site 
assessment and related tests.  Refer to the October 2001 DTSC Information Advisory 
for clean imported fill material. 

1. DTSC TESTING: Site work contractor is to coordinate testing with an analytical 
lab, hired by the owner, licensed by the State of California for the DTSC testing.  
The costs associated with testing will be paid by the contractor.   

2. DTSC testing shall include documentation as to the previous land use, location, 
and history. Soils shall be analyzed for all compounds of concern to ensure the 
imported soil is uncontaminated and acceptable. Testing shall be performed per 
the recommendations included in DTSC Imported Fill Advisory 
http://www.dtsc.ca.gov/Schools/upload/SMP FS Cleanfill-Schools.pdf). Soils shall 
be tested prior to import to the project site.   

3. Lab shall determine geographically which tests and analysis comparison will be 
appropriate for the testing. (CAM 17 / Title 22); (RWQCB) Regional Water Quality 
Control Board; or (OEHHA) Office of Environmental Health Hazard Assessment.  
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4. Frequency of testing shall be conducted in accordance with DTSC's Imported Fill 
Advisory as follows; 

 

Fill Material Sample Schedule 

Area Of Individual Borrow Area Sampling  Requirements 

2 Acres or less Minimum of 4 samples 

2 to 4 Acres Minimum of 1 sample every ½ acre 

4 to 10 Acres Minimum of 8 samples 

Greater than 10 Acres Minimum of 8 locations with 4 
subsamples per location 

 

Volume of Borrow Area Stockpile 

Up to 1,000 Cubic Yards 1 sample per 250 cubic yards 

1,000 to 5,000 Cubic Yards 4 samples for the first 1000 cubic yards 
+ 1 sample per each additional 500 
cubic yards 

Greater than 5,000 Cubic Yards 12 samples for the first 5,000 cubic 
yards + 1 sample per each additional 
1,000 cubic yards 

 

5. Reports/ Documentation 

a. Results of the testing analysis shall be sent to the Owner; Architect; Project 
Inspector, Project Civil Engineer, DTSC, and DSA. Letter shall reference 
DSA file and application numbers. 

C. Landscape Backfill Material: 

1. The top 4 inches of native topsoil stripped from the site may be used for landscape 
backfill material provided it meets the requirements as specified in Section 32 
9000. 

2. Imported Topsoil may be required to complete work.  See Section 32 9000 for 
requirements. Proposed Topsoil material shall comply with DTSC guidelines to 
include Phase 1 environmental site assessment and related tests.  Refer to the 
October 2001 DTSC Information Advisory for clean imported fill material.  

D. Water:  Furnish all required water for construction purposes, including compaction and 
dust control. Water shall be potable. 
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E. Aggregate Base:  Provide Class 2 3/4" Aggregate Base conforming to standard gradation 
as specified in Cal Trans Standard Specifications, Section 26,-1.02A. 

F. Decomposed Granite:  Decomposed Granite shall be well graded mixture of fine to 1/8" 
particles in size with no clods.  The material shall be free of vegetation, other soils, debris 
and rock.  The material shall be redish-tan to tan in color. 

G. Decomposed Granite Solidifier:  PolyPavement or equal. 

PART 3 - EXECUTION 

3.01 INSPECTION LAYOUT AND PREPARATION 

A. Prior to installation of the work of this Section, carefully inspect and verify by field 
measurements that installed work of all other trades is complete to the point where this 
installation may properly commence 

B. Layout all work, establish grades, locate existing underground utilities, set markers and 
stakes, setup and maintain barricades and protection facilities; all prior to beginning 
actual earthwork operations.  Layout and staking shall be done by a licensed Land 
Surveyor or Professional Civil Engineer licensed to practice land surveying. 

C. Verify that specified items may be installed in accordance with the approved design. 

D. In event of discrepancy, immediately notify Owner and the Architect.  Do not proceed in 
discrepant areas until discrepancies have been fully resolved. 

3.02 PERFORMANCE 

A. GENERAL: 

1. General:  Do all grading, excavating and cutting necessary to conform finish grade 
and contours as shown.  All cuts shall be made to true surface of subgrade.  

2. Archaeological Artifacts:  Should any artifacts of possible historic interest be 
encountered during earthwork operations, halt all work in area of discovery and 
immediately contact the Architect for notification of appropriate authorities. 

3. Degree of Compaction:  Percentage of maximum density, hereinafter specified as 
degree of compaction required, means density equivalent to that percentage of 
maximum dry density determined by ASTM D1557 Compaction Test method, and 
such expressed percentage thereof will be minimum acceptable compaction for 
specified work.   

4. Moisture Content: Moisture content shall be as noted below and as called for on 
the plans. Moisture content shall be maintained until subgrade is covered by 
surfacing materials. 
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3.03 DEMOLITION, DISPOSAL AND DISPOSITION OF UNDESIRABLE MAN-MADE 
FEATURES 

A. All other obstructions, such as abandoned utility lines, septic tanks, concrete 
foundations, and the like shall be removed from site.  Excavations resulting from these 
removal activities shall be cleaned of all loose materials, dish shaped, and widened as 
necessary to permit access for compaction equipment. Areas exposed by any required 
over-excavation should be scarified to a depth of 6”, moisture-conditioned to near 
optimum moisture content, and recompacted to at least 95% of the maximum dry density. 

3.04 TESTING AND OBSERVATION 

A. All grading and earthwork operations shall be observed by the Geotechnical Engineer or 
his representative, serving as the representative of the Owner. 

B. Field compaction tests shall be made by the Geotechnical Engineer or his 
representative.  If moisture content and/or compaction are not satisfactory, Contractor 
will be required to change equipment or procedure or both, as required to obtain specified 
moisture or compaction.  Notify Geotechnical Engineer at least 48 hours in advance of 
any filling operation. 

C. Earthwork shall not be performed without the notification or approval of the Geotechnical 
Engineer or his representative.  The Contractor shall notify the Geotechnical Engineer 
at least two (2) working days prior to commencement of any aspect of the site earthwork. 

D. If the Contractor should fail to meet the compaction or design requirements embodied in 
this document and on the applicable plans, he shall make the necessary readjustments 
until all work is deemed satisfactory, as determined by the Geotechnical Engineer or 
Architect/Engineer. 

E. After each rain event Geotechnical Engineer shall test fill material for optimum moisture.  
Do not place any fill material until desired moisture is achieved. 

3.05 CLEARING AND GRUBBING 

A. Prior to grading, remove all debris off-site.  Remove trees and brush including the root 
systems.  Holes resulting from tree and brush removal should be prepared and backfilled 
in accordance with paragraphs 3.7, 3.8, 3.9, and 3.10.  This may require deepening 
and/or widening the holes to adequately remove disturbed soil and provide room for 
compaction equipment.  Strip the surface of all organics.  Strippings meeting the 
requirements of Section 32 9000 may be used in landscape areas only.   

3.06 CUTTING 

A. Building pads that are located within a cut/fill transition area will have to be 
overexcavated to provide a semi-uniform fill beneath the building pad.  The portions of 
building pads located in cut areas shall be overexcavated to provide no more than 12 
inches difference in fill placed in the same building pad. 
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B. Do all cutting necessary to bring finish grade to elevations shown on Drawings. 

C. When excavation through roots is necessary, cut roots by hand. 

D. Carefully excavate around existing utilities to avoid unnecessary damage. The contractor 
shall anticipate and perform hand work near existing utilities as shown on the survey, 
without additional claims or cost. 

3.07 STRUCTURAL EXCAVATION 

A. General:  Excavate to bear on firm material at contract depth shown on Structural 
Drawings.   

B. Footings:  All footing excavations shall be of sufficient width for installation of formwork, 
unless earth will retain its position during concreting.  All portions of footings above grade 
must be formed. In the event that footings are placed against earth, footing widths below 
grade shall be increased 2 inches from those shown on Drawings and positive protection 
shall be provided for top corners of trench. 

C. Unsuitable Ground:  Any errors in structural excavation, soft ground, or clay soils found 
when excavating shall be reported to Architect.  In no case shall work be built on any 
such soft or clayey unsuitable surface without direction from the Architect.  Restore 
excavations to proper elevation with engineered fill material compacted to 95% of 
maximum dry density. 

3.08 SUBGRADE PREPARATION 

A. Grade compact and finish all subgrades within a tolerance of 0.10' of grades as indicated 
on Drawings and so as not to pool water.  Subgrade within building pads and concrete 
walks shall be within 0.05' of grades indicated. 

B. After clearing, grubbing and cutting, subsurface shall be plowed or scarified to a depth 
of at least 12” until surface is free from ruts, hummocks or other uneven features.  
Moisture condition to (optimum) (2% above optimum) moisture content and recompact 
to at least 95% of the maximum dry density as determined by ASTM Test Method D1557.  
If the existing soils are at a water content higher than specified, the contractor shall 
provide multiple daily aerations by ripping, blading, and/or discing to dry the soils to a 
moisture content where the specified degree of compaction can be achieved.  After 
seven consecutive working days of daily aerations, and the moisture content of the soil 
remains higher than specified, the contractor shall notify the architect.  If the existing 
soils have a moisture content lower than specified, the contractor shall scarify, rip, water 
and blade existing soil to achieve specified moisture content.  The contractor shall make 
proper allowance in schedule and methods to complete this work. 

C. After subgrade for fill within building pad area or within paved areas has been cleared, 
plowed and scarified, it shall be disked or bladed until uniform and free from large clods, 
brought to 2% above optimum moisture content and compacted to not less than 95% 
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of maximum dry density, as determined by ASTM Test Method D1557, and such 
expressed percentage thereof will be minimum acceptable density for specified work. 

D. Subgrade in areas to receive landscaping shall be compacted to 90% of maximum dry 
density. 

E. Where Contractor over-excavates building pads through error, resulting excavation shall 
be recompacted as engineered fill at Contractor's expense.   

F. In building pad areas with cut/fill transitions or building pad areas, which are entirely in 
cut , overexcavate a minimum of 2 feet so that differential fill thickness does not exceed 
1 foot over a horizontal distance of 5 feet. 

3.09 PLACING, SPREADING AND COMPACTING FILL MATERIAL IN BUILDING PAD AND 
PAVEMENT AREAS 

A. Selected fill material shall be placed in layers which, when compacted, shall not exceed 
6 inches in compacted thickness.  Each layer shall be spread evenly and thoroughly 
mixed to insure uniformity in moisture content. Compaction of rocky fill materials should 
be achieved by at least successive passes with a compactor or an equivalent self-
propelled sheepsfoot compactor.  Compactive effort should be applied uniformly across 
the full width of the fill.  Large rocks that cannot be properly incorporated into the 
engineered fill should be removed. 

B. Selected fill material shall be moisture-conditioned to specified moisture content.  
Selected fill material shall be unfrozen.  When moisture content of fill material is below 
that specified, add water until proper moisture content is achieved.  When moisture 
content is above that specified, aerate by blading or other methods mentioned in 3.08 B 
until moisture content is satisfactory. 

C. After each layer has been placed, mixed and spread evenly, it shall be thoroughly 
compacted to a minimum of 95% as determined by the ASTM D1557 Compaction Test.  
Compact each layer over its entire area until desired density has been obtained. 

D. Recompaction of Fill in Trenches and Compaction of Fill Adjacent to Walls:  Where 
trenches must be excavated, backfill with material excavated.  Place in lifts that when 
compacted do not exceed 6", moisture conditioned to optimum moisture content, and 
compact to a minimum of 95% relative compaction in building pad and paved areas, and 
to 90% relative compaction in landscape areas. 

E. Jetting of fill materials will not be allowed. 

3.10 FINAL SUBGRADE COMPACTION 

A. Building Pads:  Compaction of engineered fill, overexcavation or existing material shall 
be in accordance with the project soils report .After acceptance of final compaction test, 
contractor shall maintain the required moisture content of subgrade until concrete 
flatwork is placed. 
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B. Paved Areas:  Upper 6" of all final subgrades supporting pavement sections and all other 
flatwork shall be brought to specified moisture content and shall be uniformly compacted 
to not less than 95% of maximum dry density, regardless of whether final subgrade 
elevation is attained by filling, excavation, or is left at existing grade.  After acceptance 
of final compaction test, contractor shall maintain the required moisture content of 
subgrade until concrete flatwork is placed.. 

C. Other Fill and Backfill:  Upper 6" of all other final subgrades or finish grades shall be 
compacted to 90% of maximum dry density. 

D. Gravel Fill:  Do not place compacted gravel fill until after underground work and 
foundations are in place.  Compact gravel fill with vibratory plate or similar equipment to 
preclude settlement. 

3.11 PLACING, SPREADING, AND COMPACTION OF LANDSCAPE BACKFILL 
MATERIALS 

A. All landscaped areas shall receive topsoil.  After subgrade under landscape area has 
been scarified and brought to 90% maximum dry density, top soil shall be placed evenly 
to depth of 6" at 85% of maximum dry density.   

B. Project Inspector must verify that materials are uniformly spread to minimum depth 
specified. 

3.12 SLOPE CONSTRUCTION 

A. Cut slopes shall be constructed to no steeper than 2:1 (horizontal:vertical).  Fill slopes 
shall be constructed to no steeper than 3:1 (horizontal:vertical).  Prior to placement of fill 
on an existing slope the existing slope shall be benched.  The benches shall be in a ratio 
of 1 horizontal to 1 vertical.  The face of the fill slopes shall be compacted as the fill is 
placed, or the slope may be overbuilt and then cut back to the design grade.  Compaction 
by track walking will not be allowed. 

3.13 FINISH GRADING 

A. At completion of project, site shall be finished graded, as indicated on Drawings.  Finish 
grades shall be "flat graded" to grades shown on the drawing.  Mounding of finish grades 
will not be allowed unless otherwise directed on the landscape drawings.  Tolerances for 
finish grades in drainage swales shall be +/-0.05'.  Tie in new and existing finish grades. 
Leave all landscaped areas in finish condition for lawn seeding.  Landscaped planters 
shall be graded uniformly from edge of planter to inlets.  If sod is used for turf areas the 
finish grade on which it is placed shall be lowered to allow for sod thickness. 

B. All landscape areas shall be left free of rock or foreign material. 

C. All landscape areas shall be approved by Architect prior to any planting. 
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3.14 SURPLUS MATERIAL 

A. Excavated material not required for grading or backfill shall be removed from site at 
contractor's expense. 

3.15 CLEANING 

A. Refer to Section 01 7700. 

B. Remove from fill all vegetation, wood, form lumber, casual lumber, and shavings, in 
contact with ground; buried wood will not be permitted in any fill. 

END OF SECTION  
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SECTION 31 23 33 – TRENCHING AND BACKFILLING  

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Trench backfill materials. 

1.02 RELATED REQUIREMENTS 

A. Section 01 5000, Temporary Facilities and Controls. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 31 0000, Earthwork. 

D. Section 32 8000, Irrigation. 

E. Section 33 0000, Utilities 

F. Section 33 4000, Storm Drainage Utilities. 

1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. California Plumbing Code (CPC), edition as noted on the drawings. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordination: 
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1. General Contractor shall coordinate work as herein specified, in accordance with 
drawings and as required to complete scope of work with all related trades. 

1.05 ACTION SUBMITTALS 

A. Provide supplier’s descriptive literature for all products to demonstrate compliance with 
specified attributes. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For contractor / Installer. 

1.07 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.08 QUALITY ASSURANCE 

A. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity. 

B. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

C. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict accord with the local jurisdiction. 

1.10  FIELD CONDITIONS 

A. Contractor shall acquaint himself with all existing site conditions.  If unknown active 
utilities are encountered during work, notify Architect promptly for instructions.  Failure 
to notify will make Contractor liable for damage to these utilities arising from Contractor's 
operations subsequent to discovery of such unknown active utilities. 

B. Trench dewatering may be necessary.  Contractor shall provide any and all tools, 
equipment and labor necessary for trench dewatering no matter what the source.  
Dewatering shall be continuous until all site utilities are installed and backfilled.  The 
contractor shall be responsible for any and all permits required for dewatering and 
discharge. 
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1.11 PROTECTION 

A. Adequate protection measures shall be provided to protect workers and passers-by on 
and off the site. Adjacent property shall be fully protected throughout the operations.  
Blasting will not be permitted.  Prevent damage to adjoining improvements and 
properties both above and below grade.  Restore such improvements to original 
condition should damage occur.  Replace trees and shrubs outside building area 
disturbed by operations.  Repair all trenches in grass areas with new sod (seeding not 
permitted) and "stake-off" for protection. 

B. Contractor shall be solely and completely responsible for working conditions at the job 
site, including safety of all persons and property during performance of the work.  This 
requirement shall apply continuously and shall not be limited to normal working hours. 

C. Any construction review of the Contractor's performance conducted by the Architect or 
Owner is not intended to include review of the adequacy of the Contractor's safety 
measures, in, on or near the construction site. 

D. Provide shoring, sheeting, sheet piles and or bracing to prevent caving, erosion or 
gullying of sides of excavation. 

E. Surface Drainage:  Provide for surface drainage during period of construction in manner 
to avoid creating nuisance to adjacent areas.  Keep all excavations free from water 
during entire progress of work, regardless of cause, source or nature of water. 

F. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations. 

G. The site and adjacent influenced areas shall be watered as required to suppress dust 
nuisance. 

H. Trees:  Carefully protect existing trees which are to remain. 

1.12 TRENCH SAFETY PROVISIONS 

A. General Contractor shall be solely responsible for safety design, construction and 
coordination with agencies having jurisdiction.  If such plan varies from shoring system 
standards established by Construction Safety Orders, plan shall be prepared by 
registered civil or structural engineer. 

B. Nothing herein shall be deemed to allow use of shoring, sloping or protective system 
less effective than that required by Construction Safety Orders of California State 
Division of Industrial Safety. 

C. When trenching through paved surface, provide steel trench plates to cover open 
trenches daily until trenches are backfilled. 
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1.13 SEASONAL LIMITS 

A. No backfill material shall be placed, spread or rolled during unfavorable weather 
conditions.  When work is interrupted by heavy rains, full operations shall not be resumed 
until field tests indicate that moisture content and density of fill are satisfactory. 

B. Material above optimum moisture shall be processed per Section 31 0000, Part 3, Article 
“Subgrade Preparation”. 

1.14 TESTING 

A. General:  Refer to Section 31 0000, Part 1, Article “Testing” and Part 3, Article “Testing 
and Observation”. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Backfill materials:  Pipeline and conduit trench backfill as shown on the plans and as 
specified below. 

1. ¾ inch crush rock as specified on the plans. 

2. 1 ½” clean drain rock suitable for leach line or horizontal percolation drains. 

3. Native Materials:  Soil native to Project Site, free of wood, organics, and other 
deleterious substances.  Rocks shall not be greater than 2-inches. 

4. Sand:  Fine granular material, free of organic matter, mica, loam or clay. 

5. Lean Mix Concrete: 3 sacks of cement per yard plus sand. 

6. Class 2 aggregate base, ¾” rock, per Caltrans Section 26-1.02B 

7. Controlled Density Fill:  3 sack slurry backfill. 

B. Water:  Furnish all required water for construction purposes, including compaction and 
dust control.  Water shall be potable. 

C. Provide other bedding and backfill materials as described and specified in Section 33 
0000, Section 33 4000 and Divisions 22 and 26. 

PART 3 - EXECUTION 

3.01 EXAMINATION  

A. Verification of Conditions: 

1. Examine areas and conditions under which work is to be performed. 
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2. Identify conditions detrimental to proper or timely completion of work and 
coordinate with General Contractor to rectify. 

3.02 INSTALLATION  

A. Perform work in accordance with pipe manufacturer’s recommendations, as herein 
specified and in accordance with drawings. 

3.03 TRENCHING 

A. Make all trenches open vertical construction with sufficient width to provide free working 
space at both sides of trench around installed item as required for caulking, joining, 
backfilling and compacting; not less than 12 inches wider than pip e or conduit 
diameter, unless otherwise noted. 

B. Carefully excavate around existing utilities to avoid unnecessary damage.  The 
contractor shall anticipate and perform hand work near existing utilities as shown on the 
survey, without additional claims or cost. 

C. Trench straight and true to line and grade with bottom smooth and free of edges or rock 
points. 

D. Where depths are not shown on the plans, trench to sufficient depth to give minimum fill 
above top of installed item measured from finish grade above the utility as follows:  

1. Sewer pipe:        depth to vary 

2. Storm drain pipe:       depth to vary 

3. Water pipe - Fire Supply:   36 inches 

4. Water pipe – Domestic Supply: 36 inches 

3.04 BACKFILL 

A. Pipe Trench Backfill is divided into three zones: 

1. Bedding:  Layer of material directly under the pipe upon which the pipe is laid. 

2. Pipe Zone:  Backfill from the top of the bedding to 6 inches (compacted) over the 
top of the pipe. 

3. Upper Zone:  Backfill between top of Pipe Zone and to surface of subgrade. 

B. Bedding:  Type of material and degree of compaction for bedding backfill shall be as 
defined in the Details and Specifications. 

C. Pipe Zone and Upper Zone Backfill: 

1. Type of material and degree of compaction Pipe Zone and Upper Zone Backfill 
shall be as required by Drawings, Details, & Specifications.   
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2. Upper Zone Backfill shall not be placed until conformance of Bedding and Pipe 
Zone Backfill with specified compaction test requirements has been confirmed. 

3. Backfill shall be brought up at substantially the same rate on both sides of the pipe 
and care shall be taken so that the pipe is not floated or displaced.  Material shall 
not be dropped directly on pipe. 

D. Backfill Compaction: 

1. Backfill shall be placed in layers which, when compacted shall not exceed 6 inches 
in thickness.  Each layer shall be spread evenly and thoroughly mixed to insure 
uniformity.  Do not backfill over, wet, frozen or soft subgrade surfaces.  Employ a 
placement method that does not disturb or damage foundation walls, perimeter 
drainage, foundation damp-proofing, waterproofing or protective cover. 

2. When moisture content of fill material is below that required to achieve specified 
density, add water until proper moisture content is achieved.  When moisture 
content is above that required, aerate by blading or other methods until specified 
moisture content is met; see Section 31 0000, Part 3, Article “Subgrade 
Preparation”. 

3. After each layer has been placed, mixed and spread evenly, it shall be thoroughly 
compacted to 90% of maximum dry density while at specified moisture content. 
Compact each layer over its entire area until desired density has been obtained. 

4. Compaction:  All backfill operations shall be observed by the Inspector of Record 
and/or Geotechnical Engineer.  Field density tests shall be made to check 
compaction of fill material.  If densities are not satisfactory, Contractor will be 
required to change equipment or procedure or both, as required to obtain specified 
densities.  Notify Inspector and Architect at least 24 hours in advance of any 
operation. 

E. Backfill in Areas Previously Lime or Cement Treated 

1. Where trenching occurs in areas that have been lime or cement treated, class 2 
aggregate bases or approved controlled density backfill material shall be used for 
the top 12-inches minimum of the trench or thickness shall match the depth of 
treated material. 

3.05 TRENCH AND SITE RESTORATION 

A. Finished surface of trenches shall be restored to a condition equal to, or better than the 
condition as existed prior to excavation work. 

3.06 PROTECTION 

A. Protect existing surfaces, structures, and utilities from damage.  Protect work by others 
from damage.  In the event of damage, immediately repair or replace to satisfaction of 
Owner. 
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B. Repair existing landscaped areas to as new condition.  Replant trees, shrubs or 
groundcover with existing materials if not damaged or with new materials if required.  
Replace damaged lawn areas with sod, no seeding will be permitted. 

C. Replace damaged pavement with new compatible matching materials.  Concrete walks 
to be removed to nearest expansion joint and entire panel replaced.  Asphalt to be cute 
neatly and replaced with new materials. 

D. Any existing materials removed or damaged due to trenching to be returned to new 
condition. 

3.07 SURPLUS MATERIAL 

A. Remove excess excavated material, unused materials, damaged or unsuitable materials 
from site at the contractor’s expense. 

3.08 CLEANING 

A. Refer to Section 01 7700. 

B. Contractor will keep the work areas in a clean and safe condition so his rubbish, waste, 
and debris do not interfere with the work of others throughout the project and at the 
completion of work. 

C. After completion of work in this section, remove all equipment, materials, and debris.  
Leave entire area in a neat, clean, acceptable condition. 

END OF SECTION  
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SECTION 31 12 00 – ASPHALT CONCRETE PAVING  

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Aggregate. 

2. Asphalt paving. 

3. Seal coat. 

4. Wood headers and stakes. 

5. Pavement marking. 

6. Precast concrete bumpers. 

1.02 RELATED REQUIREMENTS 

A. Section 01 5000, Temporary Facilities and Controls. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Section 31 0000, Earthwork. 

E. Section 31 2333, Trenching and Backfilling. 

F. Section 32 8000, Irrigation. 

G. Section 33 0000, Utilities. 

H. Section 33 4000, Storm Drainage Utilities. 

1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 
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C. Local Jurisdiction: Any work within the street, highway or right-of-way shall be performed 
in accordance with the requirement of the governmental agencies having jurisdiction, 
and shall not begin until all of those governing authorities have been notified. 

D. ASTM International (ASTM): 

1. D698-00  Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

2. D1556-00  Test Method for Density of Soil in Place by the Sand-Cone Method. 

3. D1557-02 Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 lb. (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

4. D6628-16 Standard Specification for Color of Pavement Marking Materials. 

5. D3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 
by Nuclear Methods (Shallow Depth). 

6. D4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit. 

E. CALTRANS Standard Specifications. 

F. CAL-OSHA, Title 8, Section 1590 (e). 

1.04 ADMINISTRATION REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

1.05 ACTION SUBMITTAS 

A. Provide supplier’s descriptive literature for all products to demonstrate compliance with 
specified attributes. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor / Installer. 

B. Sustainable Design: 

1. General 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 
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2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.07 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.08 QUALITY ASSURANCE 

A. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity. 

B. Contractor shall be solely responsible for all subgrades built. Any repairs resulting from 
inadequate compaction is the responsibility of the contractor. 

C. The representatives of the Owner’s testing lab will not act as supervisor of construction, 
nor will they direct construction operations.  Neither the presence of the Owner’s testing 
lab representatives nor the testing by the Owner’s testing lab shall excuse the contractors 
or subcontractors for defects discovered in their work during or following completion of 
the project.  Correcting inadequate compaction is the sole responsibility of the contractor. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

E. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

F. Contractor shall provide verification that asphalt mix temperature meets the 
requirements of this specification at time of application. 

G. Tests (See Part 1, Article “Testing”). 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict accord with the local jurisdiction. 

1.10 FIELD CONDITIONS 

A. Environmental Requirements: 

1. Base (Bottom) Course:  Do not lay base course on muddy subgrade, during wet 
weather, or when atmospheric temperature is below 40 degrees F. 

2. Asphalt Surfacing:  Do not apply asphaltic surfacing on wet base, during wet 
weather, or when atmospheric temperature is below 50 degrees F. 
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1.11 EXISTING SITE CONDITIONS 

A. Contractor shall acquaint himself with all site conditions.  If unknown active utilities are 
encountered during work, notify Architect promptly for instructions.  Failure to notify will 
make Contractor liable for damage to these utilities arising from Contractor's operations 
subsequent to discovery of such unknown active utilities. 

1.12 PROTECTION 

A. Adequate protection measures shall be provided to protect workmen and passers-by on 
and off the site. Adjacent property shall be fully protected throughout the operations.  
Blasting will not be permitted. Prevent damage to adjoining improvements and properties 
both above and below grade.  Restore such improvements to original condition should 
damage occur.  Replace trees and shrubs outside building area disturbed by operations. 

B. In accordance with generally accepted construction practices, the Contractor shall be 
solely and completely responsible for working conditions at the job site, including safety 
of all persons and property during performance of the work.  This requirement shall apply 
continuously and shall not be limited to normal working hours. 

C. Any construction review of the Contractor's performance conducted by the owner’s 
representative is not intended to include review of the adequacy of the Contractor's 
safety measures, in, on, or near the construction site. 

D. Surface Drainage:  Provide for surface drainage during period of construction in manner 
to avoid creating nuisance to adjacent areas.  The contractor shall make a reasonable 
effort on a daily basis to keep all excavations and the site free from water during entire 
progress of work, regardless of cause, source, or nature of water. 

E. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations. 

F. The site and adjacent influenced areas shall be watered as required to suppress dust 
nuisance.  Dust control measures shall be in accordance with the local jurisdiction. 

1.13 SEASONAL LIMITS 

A. No fill material shall be placed, spread or rolled during unfavorable weather conditions.  
When work is interrupted by rains, fill operations shall not be resumed until field tests 
indicate that moisture content and density of fill are satisfactory. 

1.14 TESTING 

A. General: Refer to Section 01 4523 – TESTING & INSPECTION SERVICES AND 
STRUCTURAL TESTS AND INSPECTIONS LIST, DSA-103. 

B. Geotechnical Engineer:  Owner is retaining a Geotechnical Engineer to determine 
compliance of fill with Specifications, and to direct adjustments in fill operations.  Costs 
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of Geotechnical Engineer will be borne by Owner; except those costs incurred for re-
tests or re-inspection will be paid by Owner and backcharged to Contractor. 

PART 2 - PRODUCTS 

2.01 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.02 MATERIALS 

A. Sterilant:  Soil sterilizer shall be CIBA GEIGY's Pramatol 25-E, Treflan EC or Thompson-
Hayward Casoron. 

B. Soil sterilizer shall be applied in strict accordance with manufacturer's instructions where 
specified on the drawings. Soil sterilizer will only be applied in selected areas as shown 
on the drawings  

C. Aggregate Base Course:  State Specifications, Section 26, Class 2 aggregate base (3/4" 
max.). 

D. Asphalt Binder:  Steam-refined paving asphalt conforming to State Specifications, 
Section 92, viscosity grade PG 64-10.  Asphalt binder additives for HMA per Caltrans 
approved list of manufacturers. 

E. Liquid Asphalt Tack Coat:  Per CALTRANS section 94. 

F. Surface Course Aggregate:  Mineral aggregates for Type "B" asphalt concrete, 
conforming to State Specifications 39-2.02, Type B, ½” maximum, medium grading. 3/8" 
maximum grading at Playcourt, or as directed by Architect. 

G. Seal Coat:  Seal coat shall be applied in strict accordance with manufacturer's 
instructions where specified on the drawings. Seal coat shall be a two coat application 
with a pre-mixed asphalt emulsion blended with select fillers and fibers such as: 

1. “Park-Top No. 302”, Western Colloid Products. 

2. “Overcoat”, Reed and Gram. 

3. “Drivewalk”, Conoco Oil. 

H. Wood Headers and Stakes:  Pressure treated Douglas Fir or Redwood with ½” diameter 
steel stakes 18” in length. 
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I. Pavement Marking:  Colors as directed by Architect.  Colors of painted traffic stripes and 
pavement markings must comply with ASTM D6628. 

1. Waterborne traffic line - colors white, yellow and red, State specification PTWB-
01R3. 

2. Waterborne traffic line for the international symbol of accessibility and other curb 
markings – blue, red and green, Federal specification TT-P-1952F. 

J. Precast Concrete Bumpers:  3,000 psi at 28 day minimum strength; 48" length unless 
otherwise indicated; provide with steel dowel anchors and concrete epoxy. 

K. Pavement Epoxy;  K-Lite; Ktepx-590; Ennis Epoxy HPS2 or an approved equal. 

L. Crack Filler; QPR model CAR08, Conco Inc. Docal 1100 Viscolastic, Topeka Hot Mix   
crack filler or approved equal. 

M. Reclaimed Asphalt Pavement (RAP).  HMA Type A or Type B may be produced using 
RAP providing it does not exceed 15% or the aggregate blend. 

2.03 MIXES 

A. General:  Plant mixed conforming to State Specifications, Section 39, Type B, ½”  
maximum, medium grading.  3/8" maximum grading shall be used at hardcourt. 

B. Temperature of Hot Mix Asphalt:  Not less than 275 degrees F nor more than 325 
degrees F when added to aggregate. 

C. Temperature of Hot Mix Aggregate:  Not less than 250 degrees F nor more than 325 
degrees F when asphalt is added. 

D. Temperature of Hot Mix Asphalt Concrete:  Asphalt shall be not less than 285 degrees 
at time of application, nor more than 350 degrees.  Asphalt not meeting the required 
temperature shall not be used. 

E. Temperature of Warm Mix Asphalt:  Mixing and placement; per the approved 
manufactures heat range recommendations for mixing and placement. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Conditions of Work in Place:  Subsurfaces which are to receive materials specified under 
this Section shall be carefully examined before beginning work hereunder, and any 
defects therein shall be reported, in writing, to the Architect.  Work shall not be started 
until such defects have been corrected.  Starting of work shall imply acceptance of 
conditions as they exist. 
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3.02 PREPARATION 

A. Sub-Grade:  Clean, shape and compact to hard surface free from elevations or 
depressions exceeding 0.05’ in 10' from true plan.  Compact per Section 31 0000.  
Compaction and moisture content shall be verified immediately prior to placement of 
aggregate base.  Proof roll subbase in presence of geotechnical engineer prior to 
placement of aggregate base. 

3.03 INSTALLATION 

A. Headers: 

1. General:  Install as edging to asphalt paving, except where adjoining existing 
pavement, concrete curbs, walks or building. 

2. Existing Headers:  Remove existing headers where new paving will join existing. 
Saw cut existing asphalt to provide clean edge. 

3. Lines and Levels:  Install true to line and grade.  Cut off tops of stakes 2-inches 
below top of header so they will not be visible on completion of job. 

B. Asphalt Paving: 

1. Aggregate Base Course:  Install in accord with State Specifications, Section 26.  
Compact to relative compaction of not less than 95%, ASTM D1557.  The material 
shall be deposited on the subgrade in such a manner as to provide a uniform 
section of material within five percent tolerance of the predetermined required 
depth.  Deposition will be by spreader box or bottom dump truck to prevent 
segregation of the material.  The material so deposited on the subgrade shall have 
sufficient moisture which, in the opinion of the Architect is adequate to prevent 
excessive segregation.  It shall then be immediately spread to its planned grade 
and cross section.  Undue segregation of material, excessive drifting or spotting of 
material will not be permitted.  If in the opinion of the site geotechnical engineer, 
the material is unsuitably segregated, it shall be removed or completely reworked 
to provide the desired uniformity of the material. 

a. Moisture content and compaction of base material shall be tested 
immediately prior to placement of asphalt paving. 

2. Sterilant:  Apply specified material at manufacturer's recommended rate.  
Applicator of sterilant material shall be responsible for determining location of all 
planter areas. Apply specified material over entire base course area just prior to 
application of asphalt.  Follow manufacturer's printed directions.  Sterilant will 
only be applied if shown on the drawings. 

3. Liquid Asphalt Tack Coat:  Apply as "tack coat" to all vertical surfaces of existing 
paving, curbs, walks, and construction joints in surfacing against which paving is 
to be placed.   

4. Asphalt Concrete Surface Course: 

a. Comply with State Specifications, 39-6 except as modified below. 
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1) Final gradation shall be smooth, uniform and free of ruts, humps, 
depressions or irregularities, with a minimum density of 95% of the 
theoretical maximum specific gravity determined by California Test 
Method #309.  Maximum variation 1/8 inch in 10' when measured with 
steel straightedge in any one direction.  Test paved areas for proper 
drainage by applying water to cover area.  Correct portions that do not 
drain properly by patching with plant mix.  In no case shall accessible 
parking spaces or loading and unloading areas exceed 2% slope in 
any direction. 

2) Asphalt material shall be delivered to the project site in a covered 
condition to maintain acceptable temperature.  

5. Placement and adjustment of Frames, Covers, Boxes and Grates:  The Contractor 
shall set and adjust to finish grade all proposed and existing frames, covers, boxes, 
and grates of all manholes, drop inlets, drain boxes, valves, cleanouts, electrical 
boxes and other appurtenant structures prior to placement of asphaltic concrete, 
unless they are to be raised after the asphalt pavement is installed. 

6. Water Testing:  All paved areas shall be water tested, to check drainage, in the 
presence of the project inspector prior to placement of seal coat.  The surface of 
asphalt paving shall not vary more than 1/8 inch above or below the grade 
established on the plans.  If variations in grade are present, they will be corrected 
by overlaying paving and/or pavement removal and replacement as directed by 
the Architect. 

7. Patching:  Cut existing paving square and plumb at all edges to be joined by new 
paving.  In trenches; grind existing asphalt on each side of trench 3” wide x ½ the 
depth of the section. Apply tact coat to vertical surfaces before installing new work.  
Warp carefully to flush surface, with seal over joints, and feather edge.  Sawcut, 
remove and patch existing paving where cutting is necessary for installation of 
piping or conduits under Divisions 15, 16 and 33. 

8. Seal Coat: 

a. Seal coat shall be applied no sooner than 30 days from time of asphalt 
placement. 

b. Surface Preparation:  surface shall be clean of all dirt, sand, oil or grease. 
Hose down entire area with a strong jet of water to remove all debris. 
Remove soft, loose, or otherwise damaged areas of asphalt concrete to full 
depth of damage and replace with compacted asphalt concrete as specified 
herein.  Minor holes and imperfections may be patched using hot mix asphalt 
or mastic using sand/SS-1-H.  Use wire brush for removal of oil and grease; 
prime with shellac or synthetic resin as recommended by manufacturer of 
pavement sealer material.  

c. Crack Fill: 

1) Cracks ¼” – 1”:  “Docal 1100 Viscolastic, distributed by Conoco, Inc., 
Elk Grove, CA, (916) 685-9253, or approved equal. 

2. Cracks greater than 1”:  Hot Mix. 
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d. Seal Coat Seal Application:  Thoroughly mix materials in the presence of the 
onsite inspector.  Failure to do so will be cause for rejection.  Apply in 
accordance with manufacturer's written instructions. 

a. The minimum application rate for each applied coat shall be 30 gals 
per 1000 sq. ft. Two coats of sealcoat will be required.  

b. Clean-Up and Precautions:  As recommended by pavement sealer 
material manufacturer.     

e. Clean-Up and Precautions:  As recommended by pavement sealer material 
manufacturer. 

C. Pavement Marking: painted pavement markings shall be done only after the seal coat 
has thoroughly dried. On clean surfaces to be painted with traffic paint of dust, dirt, grime, 
oil, rust or other contaminants which will impair the quality of work or interfere with proper 
bond of paint coats.  Surfaces shall be cleaned to the extent and by whatever means 
that will satisfactorily accomplish the purpose without damage to asphalt concrete. 
Provide measured layouts, temporary markings, templates, and other means necessary 
to provide required marking. Prepare and apply paint in accordance with manufacturer’s 
instructions; paint shall be applied by spray and shall achieve complete coverage free 
from voids and thin spots. Where indicated on the Drawings, paint parking stall strips, 
lettering, arrows, accessible symbols, playground markings, game striping, maps, etc. 
on concrete paving or asphalt concrete paving.  Paint stripes shall be 4 inches wide 
(except otherwise indicated) and applied with two (2) coats of herein specified Traffic 
Line Paint; white (except as otherwise specified or indicated). 

1. International Accessible Symbol:  Symbol shall be white figures on a blue 
background. Blue shall be equal to color PMS 933C.  Lines and symbols shall be 
accurately formed and true to line and form; lines shall be straight and uniform in 
width. Painted edges shall be clean cut and free from raggedness, and corners 
shall be cut sharp and square. Tolerances:  Apply striping within a tolerance 1/2 
inch in 50 feet.  Apply markings and striping to widths indicated with a tolerance of 
1/4 inch on straight sections and 1/2 inch on curved sections. 

D. Colors: As directed by Architect 

E. Precast Concrete Bumpers:  Install where shown, using steel dowels, and epoxy applied 
for length to wheel stop without damage to bumpers or asphalt concrete paving. 

3.04 CLEANING 

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris and surplus material of this Section. 

B. Clean excess material from surface of all concrete walks and utility structures. 

END OF SECTION  
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SECTION 32 16 00 – SITE CONCRETE  

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Concrete curbs and gutters. 

2. Concrete pavement, sidewalks and ramps. 

3. Steel reinforcing for flatwork and curbs. 

4. Truncated domes. 

1.02 RELATED REQUIREMENTS 

A. Section 01 4523, Testing & Inspection Services. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

D. Section 03 1000, Concrete Forming & Accessories. 

E. Section 03 2000, Concrete Reinforcing. 

F. Section 03 3000, Cast-in-Place Concrete. 

G. Section 09 9623, Graffiti-Resistant Coatings. 

H. Division 31, Earthwork. 

I. Section 32 1200, Asphalt Concrete Paving. 
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1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CALGreen), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. American Concrete Institute (ACI): 

1. 117:  Specification for Tolerances for Concrete Construction and Materials and 
Commentary. 

2. 211.1:  Standard Practice for Selecting Proportions for Normal, Heavyweight and 
Mass Concrete. 

3. 301:  Specifications for Structural Concrete. 

4. 302.1R:  Guide to Concrete Floor and Slab Construction. 

5. 305R:  Guide to Hot Weather Concreting. 

6. 306R:  Guide to Cold Weather Concreting. 

7. 308R:  Guide to External Curing of Concrete. 

8. 318:  Building Code Requirements for Structural Concrete and Commentary. 

9. 347R:  Guide to Formwork for Concrete. 

D. ASTM International (ASTM): 

1. A615/A615M:  Standard Specification for Deformed and Plain Carbon-Steel Bars 
for Concrete Reinforcement. 

2. A706/A706M:  Standard Specification for Deformed and Plain Low-Alloy Steel Bars 
for Concrete Reinforcement. 

3. C33/C33M:  Standard Specification for Concrete Aggregates. 

4. C94/C94M:  Standard Specification for Ready-Mixed Concrete. 

5. C143/C143M:  Standard Test Method for Slump of Hydraulic-Cement Concrete. 

6. C150C150M:  Standard Specification for Portland Cement. 

7. C260/C260M:  Standard Specification for Air-Entraining Admixtures for Concrete. 

8. C309:  Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete. 

9. C330/C330M:  Standard Specification for Lightweight Aggregates for Structural 
Concrete. 

10. C494/C494M:  Standard Specification for Chemical Admixtures for Concrete. 

11. C618:  Standard Specification for Coal Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete. 

12. C920:  Standard Specification for Elastomeric Joint Sealants. 
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13. C1107/C1107M:  Standard Specification for Packaged Dry, Hydraulic Cement 
Grout (Non-Shrink). 

14. C1315:  Standard Specification for Liquid Membrane-Forming Compounds Having 
Special Properties for Curing and Sealing Concrete. 

15. D1751:  Standard Specification for Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction (Nonextruding and Resilient Bituminous 
Types). 

16. D5893/D5893M:  Standard Specification for Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant for Portland Cement Concrete 
Pavements. 

E. Concrete Reinforcing Steel Institute (CRSI): 

1. Manual of Standard Practice. 

2. Placing Reinforcing Bars. 

F. State of California, Department of Transportation (Caltrans): 

1. Division of Engineering Services: 

a. California Test 342:  Method of Test for Surface Skid Resistance with the 
California Portable Skid Test. 

2. Standard Specifications. 

a. Section 51, Concrete Structures. 

b. Section 52, Reinforcement. 

c. Section 73, Concrete Curbs and Sidewalks. 

d. Section 90, Concrete. 

G. US Government General Services Administration (GSA/SAE): 

1. GSA/SAE AMS-STD-595A:  Colors Used In Government Procurement. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals shall be submitted in accordance with Section 01 3300, 
Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 
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1.05 ACTION SUBMITTALS 

A. Shop Drawings:  Joint pattern layout for walks and pavement. 

B. Product Data:  

1. A complete list of materials proposed to be used for the site concrete work 
including, but not limited to, sand, gravel, admixtures, surface treatments, coloring 
agents, sealers, cast-in-place accessories, forming and curing products, concrete 
mix designs, reinforcing materials, joint materials, curing materials, and detectable 
warning surface. 

2. Manufacturer’s descriptive literature for products proposed for use.  Include 
installation instructions, and maintenance instructions. 

C. Concrete Mix Design:  The Contractor shall submit three copies of each proposed mix 
design for each class of concrete in accordance with ACI 301, Sections 3.9 
“Proportioning on the Basis of Previous Field Experience or Trial Mixture,” or 3.10 
“Proportioning Based on Empirical Data.”  The Contractor shall submit a separate mix 
design for concrete to be placed by pumping, in addition to the mix design for concrete 
to be placed directly from the truck chute. 

1. The following information shall be included in the concrete mix design: 

a. Proportions of cement, fine and coarse aggregate, and water. 

b. Water-cement ratio, 28-day compressive design strength, slump, and air 
content. 

c. Type of cement and aggregate. 

d. Special requirements for pumping. 

e. Range of ambient temperature and humidity for which design is valid. 

f. Special characteristics of mix, which require precautions in mixing, placing, 
or finishing techniques to achieve specified finished product. 

2. Do not begin concrete production until mixes have been reviewed and approved 
by Engineer. 

a. Review of mix design by the Architect and Engineer shall in no way relieve 
the subcontractor of his responsibility for the performance of the concrete. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer. 

B. Delivery tickets as specified for ready-mixed concrete. 

C. Sustainable Design: 
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1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants:  Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings:  Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.07 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

1.08 QUALITY ASSURANCE 

A. Qualifications: 

1. Manufacturer of ready-mixed concrete products shall meet ASTM C94/C94M 
requirements for production facilities and equipment. 

B. Design, erect, support, brace and maintain formwork and shoring to safely support all 
loads that might be applied until such loads can be carried by concrete. 

C. The Contractor shall perform work in accordance with ACI 301. 

D. Use only new materials and products. 

E. Single-Source Responsibility:  Use materials and products of one manufacturer 
whenever possible. 

F. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

G. Testing to determine compliance with the work of this Section will be the responsibility 
of the Contractor. 

1. Cement and reinforcing shall be tested in accordance with CBC Section 1910A.  
Testing of reinforcing may be waived in accordance with Section 1910A.2 when 
approved by the Engineer and DSA. 
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2. Testing will be performed by an independent testing and inspecting agency in 
accordance with Section 01 4523, Testing and Inspection Services, and paid for 
by the Owner. 

3. Refer to Article FIELD QUALITY CONTROL in Part 3 of this Section for additional 
requirements. 

4. Cost of retests and coring due to low strength or defective concrete will be paid by 
the Owner and back-charged to the Contractor. 

H. Sieve analysis from testing laboratories identifying rock/sand percentages within the 
concrete mix; or class 2 aggregate base shall have the current Project name and Project 
location identified on the report.  Outdated analytical reports greater than 90 days old will 
not be accepted. 

I. Mockups:  Provide on-site mockup panels for each type of exposed colored concrete 
flatwork showing texture and color before proceeding with finish to be used on this 
Project if required by Architect. 

1. Construct sample panels after review and approval of samples. 

2. Size:  Minimum 5 feet square and have at least one longitudinal and one transverse 
joint unless a more specific note indicates otherwise on Drawings. 

3. Construct sample panels at location approved by Architect. 

4. Construct sample panels in ample time to allow for finishing and curing before 
requesting Architect to review. 

5. Follow procedures used on accepted samples. 

6. Include saw-cut and tooled joints to match method and appearance proposed for 
use in completed work. 

7. Prepare successive sample panels as required until finish, color, and appearance 
is approved by Architect. 

8. Do not remove sample panels until authorized in writing by the Architect and all 
concrete work has been approved. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with the manufacturer's written 
recommendations. 
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D. Store cement in weather tight building, permitting easy inspection and identification.  
Protect from dampness.  Lumpy or stale cement will be rejected.  

E. Aggregates:  Prevent excessive segregation, or contamination with other materials or 
other sizes of aggregate.  Use only one supply source for each aggregate stock pile.  

1.10 FIELD CONDITIONS 

A. Make and be responsible for all field dimensions necessary for proper fitting, slopes, and 
completion of work.  Report discrepancies to Architect before proceeding. 

B. Do not place concrete during rain without adequate protection. 

C. The Contractor shall conform to ACI 306R when mixing and placing concrete during cold 
weather.  Provide sufficient protection when daily temperatures drop below 40 degrees 
F. 

D. The Contractor shall conform to ACI 305R when mixing and placing concrete during hot 
weather. When air temperature exceeds 100 degrees F adjust concrete mix with 
retarding admixture in design mix, and adequately test and take additional measures as 
directed by concrete supplier. 

E. The Contractor shall maintain access for vehicular and pedestrian traffic as required for 
other construction activities.  Use temporary striping, flagmen, barricades, warning signs, 
and warning lights as required. 

F. Placing in hot weather:  Comply with ACI 305R.  Concrete shall be delivered, placed and 
finished in a sufficiently short period of time to avoid surface dry checking. 

1. Concrete shall not exceed 85 degrees F at time of placement, unless approved 
by Architect. 

2. Concrete shall be kept wet continuously after tempering until implementation of 
curing compound procedure in accordance with this specification. 

3. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, 
or windy conditions cause moisture loss approaching 0.2 pounds per square foot 
per hour, before and during finishing operations.  Apply according to 
manufacturer’s written instructions after placing, screeding, and bull floating or 
darby-ing concrete, but before float finishing. 

G. Placing in Cold Weather:  Comply with ACI 306R.  Protect from frost or freezing.  No 
antifreeze admixtures are permitted. 
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1. When placing concrete during freezing or near-freezing weather, mix shall have 
temperature of at least 50 degrees F but not more than 90 degrees F. 

2. Concrete shall be maintained at temperature of at least 50 degrees F for not less 
than 72 hours after placing or until it has thoroughly hardened. 

3. Provide necessary thermal coverings for any flat work exposed to freezing 
temperatures. 

PART 2 - PRODUCTS 

2.01 DESIGN AND PERFORMANCE CRITERIA 

A. Contractor shall comply with requirements applicable to this Section for concrete 
materials, admixtures, bonding materials, curing materials, surface sealers and others 
as required. 

B. Concrete walking surfaces shall have a coefficient of friction not less than 0.30 and will 
be subject to testing to verify compliance as specified in Article FIELD QUALITY 
CONTROL. 

1. The coefficient of friction will be measured by California Test 342 before pavement 
is opened to public traffic, but not sooner than 7 days after concrete placement. 

2. Contractor shall notify the Architect and Project Inspector of pavement having a 
coefficient of friction less than 0.30. 

C. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.02 FORMING MATERIALS 

A. Form Material:  Steel, wood, or other suitable material of size and strength to resist 
movement during concrete placement and to retain horizontal and vertical alignment until 
removal.  Use straight forms, free of distortion and defects.  Use flexible spring steel 
forms or laminated boards to form radius bends as required.  The forms shall be of a 
depth equal to the depth of curbing or sidewalk, and so designed as to permit secure 
fastening together at the tops.  Coat forms with non-staining type coating that will not 
discolor or deface surface of concrete. 

1. Concrete Exposed to View:  5/8-inch minimum APA B-B Plyform, steel or 
“Sonotube” forms by Sunoco, 888-875-8754, or equal. 
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2. Concrete Concealed from View:  5/8-inch minimum APA B-B Plyform, steel or 1 x 8 
DF, Number 2 Grade or better. 

B. Form Ties:  Snap off metal of fixed length, leaving no metal within 1-1/2 inches of surface 
and no fractures, spalls or other surface defects larger than 1 inch diameter; 
manufactured by Burke, Dayton Superior, or equal.  

C. Spreaders:  Metal.  Wood is not permitted. 

D. Form Coating:  Coat forms with non-staining material that will not discolor or deface 
surface of concrete or leave any residue on concrete that would interfere with surface 
coating as approved by the Architect. 

E. Chamfer Strips:  Rigid polyvinyl chloride, 3/4-inch x 3/4-inch, in maximum possible 
lengths, manufactured by Burke, Greenstreak, Vulco, or equal. 

2.03 REINFORCING MATERIALS 

A. Reinforcement Bars:  New billet steel deformed bars conforming to requirements of 
ASTM A615/A615M or ASTM A706/A706M; Grade 60. 

1. Bars for dowels installed through expansion joints or construction joints to existing 
sidewalks or concrete features shall be smooth or if deformed shall be sleeved on 
one end for slippage. 

B. Reinforcing Supports:  Galvanized metal chairs or spacers or metal hangers, accurately 
placed 3 feet on center each way, staggered, with each support securely fastened to 
steel reinforcement in place. 

1. Bottom bars in footings may be supported with 3-inch concrete blocks with 
embedded wire ties. 

2. Concrete supports without wire ties will not be allowed. 

2.04 CONCRETE MATERIALS 

A. Cement:  Portland cement in accordance with ASTM C150/C150M, Type II, low alkali. 

B. Concrete Aggregates:  Graded from coarse to fine in accordance with ASTM C33/C33M. 

1. Normal Weight Aggregates:  Clean and free from deleterious coatings, clay balls, 
roots, and other extraneous materials, and in conformance with ASTM C33/C33M, 
except as otherwise specified.  Combined grading shall meet limits of 
ASTM C33/C33M. 
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a. Size:  Not be larger than one-fifth of the narrowest dimension between forms, 
or larger than three-fourths of the minimum clear spacing between 
reinforcing bars. 

2. Lightweight Aggregates: 

a. General:  Durable particles suitably processed, washed and screened 
without adherent coatings, free of materials with deleterious reactivity to 
alkali in cement, and conforming to ASTM C330/C330M. 

b. Fine aggregate shall be natural sand, or sand prepared from stone or gravel, 
with grains free of silt, loam and clay. 

C. Water:  Potable, clean, and in accordance with ASTM C94/C94M, free from injurious 
amounts of oil, acids, alkalis, salts, scale, organic materials or other deleterious matter, 
and in compliance with ACI 318 Section 26.4.1.3. 

D. Fly Ash:  Western Fly Ash, conforming to ASTM C618 for Class N or Class F materials 
and in accordance with CBC Section 1903A.6.  

1. Class C is not permitted. 

2. Proportions:  Not more than 15 percent (by weight) may be substituted for portland 
cement. 

E. Exposed Aggregate (only where shown on the plans):  Black and white, washed, 3/8-
inch pea gravel conforming to ASTM C33/C33M as distributed by Harold Smith & Sons, 
St. Helena, CA, 707-200-7342, or equal. 

1. Exposed aggregate, when used, shall replace the 1 inch maximum size aggregate 
described in the Class B concrete mix design. 

2. Provide 1,300 pounds of exposed aggregate per cubic yard of concrete. 

3. Following placement and finishing, utilize specified surface retarder. 

2.05 ADMIXTURES 

A. Water Reducing Admixture:  Admixture to improve placing, reduce water cement ratio 
and ultimate shrinkage; “WRDA 64” by GCP Applied Technologies, or equal conforming 
to ASTM C494/C494M and ACI 318 Section 3.6. 

1. Water reducing admixture may be used subject to prior approval by the Architect, 
Engineer, and the Testing Lab. 

2. Proposed product and quantity shall be included in original design mix. 

B. Air-Entraining Admixture: “Daravair 1000” by GCP Applied Technologies or equal 
conforming to ASTM C260 and ACI 318, section 26.4.1.4. 

1. Proportion air entraining concrete to attain specified minimum 28-day compressive 
strength. 
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2. Total air entrainment in concrete shall be not less than 4 percent or more than 6 
percent of the volume of concrete. 

C. Glare Reduction Colorant:  Concentrated pigment dispersions designed to permanently 
color concrete; “Chromix L10 Base-Black” by Sika Corporation, or equal.  Was within 2.2 

H.1 

D. Coloring Agent for Integrally Colored Concrete (where shown on the drawings):   
Weather resistant, UV stable, lightfast, and alkali resistant free-flowing concentrated 
pigment granules designed to permanently color concrete; Scofield “Chromix G” 
(granular) / “Chromix L” (liquid) by Sika Corporation, or equal. 

1. Colors:  As selected by Architect from manufacturer’s full range of standard colors. 

2.06 CURING MATERIALS 

A. Clear Curing Compound:  Water-based membrane-forming concrete curing compound 
in accordance with ASTM C309 and C1315; “Aqua Resin Cure Clear” by Burke CO, 
“1100” by W.R. Meadows, or equal. 

B. Colored Curing Compound (where shown on the drawings):  Scofield “Lithrochrome 
Colorwax Concrete Curing Compound” by Sika Corporation or equal meeting ASTM 
C309 for liquid membrane curing compounds. 

1. Color:  To match selected coloring agent additive. 

2.07 SURFACE TREATMENTS 

A. Surface Retarder for Exposed Aggregate Finish:  “Rugasol-S” by Sika Corporation, “Top-
Cast” by GCP Applied Technologies, or equal. 

B. Concrete Stain(where shown on the drawings) :  High performance, low-odor, reactive 
polymer; Scofield “Lithochrome Tintura Stain” by Sika Corporation, or equal. 

1. Colors:  As selected by Architect. 

C. Heavy Duty Color Hardener (where shown on the drawings):  Heavy duty abrasion 
resistant dry shake color hardener comprised of specialty aggregates; Scofield 
"Emerchrome SC Color Hardener” by Sika Corporation, or equal. 

1. Colors as selected by Architect. 

D. Sealer for Stained Concrete (where shown on the drawings):  High-solids, low-odor, 
self-crosslinking, abrasion resistant, urethane fortified acrylic; Scofield “SelectSeal Plus: 
by Sika Corporation, or equal. 
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1. Colors:  To be selected by Architect from standard colors. 

2.08 ADDITIONAL MATERIALS AND COMPONENTS 

A. Concrete Bonding Agent:  The following, or equal, conforming to ASTM C1059/C1059M. 

1. “Weld-Crete” by Larson Products Corporation, 800-633-6668. 

2. “Daraweld C” by GCP Applied Technologies, 877-423-6491. 

B. Patching Mortar:  One-component, trowel applied, migrating-corrosion-inhibitor 
enhanced, polymer-modified, shrinkage-compensated, fiber reinforced, micro-silica 
enhanced, cementitious repair mortar for horizontal, vertical, and overhead applications; 
“Meadow-Crete GPS” by W.R. Meadows, or equal. 

C. Non-Shrink Grout:  Premixed, non-metallic, no chlorides, non-staining and non-shrinking 
conforming to ASTM C1107/C1107M; “MasterFlow 713” by Master Builders Solutions, a 
division of BASF, 800-433-9517, or equal. 

D. Drainage Rock Base (where shown on the drawings):  clean free-draining crushed 
rock as recommended by the Geotechnical Engineer. 

E. Aggregate Base (where shown on the drawings):   3/4-inch aggregate base 
conforming to Class 2 Aggregate Base as defined in Caltrans Standard Specifications 
Section 26. 

F. Expansion Joint Material:  Preformed 3/8-inch fiber material, with bituminous binder 
manufactured for use as concrete expansion joint material and conforming to 
ASTM D1751 and approved by Architect. 

1. Furnish joint fillers in one-piece lengths for full width being placed, wherever 
possible.  Where more than one length is required, lace or clip joint-filler sections 
together. 

G. Joint Sealant for Expansion Joints in Concrete:  Weather and UV resistant, single 
component, cold applied silicone sealant, Type S, conforming to ASTM D5893/D5893M; 
ASTM C920, Grade P, Class 25, Use T. 

1. Self-Leveling:  “DOWSIL 890-SL Silicone Joint Sealant” by Dow Chemical 
Company, or equal. 

2. At Slopes Exceeding 5 Percent:  Non-sagging; “DOWSIL 888 Silicone Joint 
Sealant” by Dow Chemical Company, or equal. 

3. Color:  As standard with manufacturer. 
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H. Pre-Formed Plastic Expansion Joint Caps:  Polystyrene, with removable tops; “Snap 
Cap” by W. R. Meadows, Tex-Trude expansion caps, or equal. 

I. Truncated Domes:  Vitrified Polymer Composite (VPC) cast-in-place detectable/tactile 
warning surface tiles complying with Americans with Disabilities Act (ADA) and the 
California Code of Regulations (CCR) Title 24, Part 2, Chapter 11B; “Armor-Tile”, 
“Access Tile Tactile Systems,” or equal. 

1. Color:  Shall be yellow and approximate 33538 of GSA/SAE AMS-STD-595A in 
accordance with CBC Section 11B-705.1.1.3.1. 

J. Traffic Paint for Accessibility Striping at Stairs:  VOC compliant, water-based, vinyl acrylic 
copolymer fast drying emulsion and specifically formulated as a traffic marking paint; 
“Setfast” with “Duckback” abrasive additive by Sherwin-Williams, “SAFE-STRIDE” by 
Wooster Products, Inc., or equal. 

1. Colors:  As selected by Architect 

2.09 CONCRETE DESIGN AND CLASS 

A. Designed Strength and Classes of Concrete:  The following mixes are not applicable to 
concrete items exceeding 4 feet in height above the adjacent grade. 

1. Class “B”:  Concrete shall have 1 inch maximum size aggregate, shall have 3,000 
pounds per square inch minimum at 28 day strength with a maximum water to 
cementitious ratio no greater than 0.50. 

a. Location of Use:  Exterior slabs, including walks, vehicular paved surfaces, 
manhole bases, poured-in-place drop inlets, curbs, valley gutters, curb and 
gutter, and other concrete of like nature. 

2. Class "D" concrete of 1 inch maximum size aggregate shall have 3500 pounds per 
square inch 28 day strength with a maximum water to cementitious materials ratio 
of 0.55. 

a. Location of Use:  Footings and retaining walls not attached to buildings, and 
planter walls, monument signs, and other site concrete not described for use 
in Class “B”. 

B. Slump Limits:  Provide concrete, at point of final discharge of proper consistency as 
tested in accordance with ASTM C143/C143M with slumps of 4 inches, plus or minus 1 
inch. 

C. Mix Design:  Concrete shall be designed for strength in accordance with provisions of 
CBC Section 1905A. 

1. Should the Contractor desire to pump concrete, a modified mix design will need to 
be submitted for review. 
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2. Fly ash may be used in concrete to improve workability in amounts up to 15 percent 
of the total cementitious weight. 

D. Air Entrainment:  Provide at concrete paving / flatwork, including concrete ramps and 
stairs in accordance with local jurisdiction minimum requirements, but no less than 3 
percent of the volume of concrete. 

E. Glare Reduction Additive: 

1. General: 

a. Provide at exterior concrete slabs, walks, ramps, stairs, including bleachers, 
and other exposed flatwork to eliminate glare. 

b. Omit glare reduction colorant where color hardener, integral color, and stain 
treatment of concrete are scheduled. 

2. Quantity:  As required to match approved sample but not exceed 2 pounds of 
colorant per cubic yard of concrete. 

3. Add colorant to mix in accordance with manufacturer's printed instructions. 

F. Coloring Agent: 

1. Quantity:  Add pigment as required to result in hardened concrete color consistent 
with approved sample but not exceeding maximum dosage per sack of cement as 
recommended by manufacturer based on total cementitious materials of mix 
design. 

2. Add pre-mixed colorant bags to mix in accordance with manufacturer's printed 
instructions. 

2.10 MIXING OF CONCRETE 

A. Conform to requirements of CBC Chapter 19A. 

B. Concrete shall be mixed until there is uniform distribution of material and mass is uniform 
and homogenous; mixer must be discharged completely before the mixer is recharged. 

C. Concrete shall be Ready-Mixed Concrete:  Mix and deliver in accordance with the 
requirements set forth in ASTM C94/C94M and ACI 301.  Batch Plant inspection may be 
waived in accordance with CBC Section 1705A.3.3, when approved by the Project 
Engineer and DSA. 

1. Furnish batch certificates for each batch discharged and used in the work. 

2. Approved Testing Laboratory shall check the first batching at the start of the work 
and furnish mix proportions to the Licensed Weighmaster. 
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3. Licensed Weighmaster shall identify materials as to quantity and to certify to each 
load by ticket. 

4. Delivery tickets are to accompany each truck and shall be kept in the job 
superintendent’s file.  Delivery tickets must indicate the following information or be 
subject to rejection: 

a. Name of Project. 

b. Supplier of concrete. 

c. Truck identity and ticket serial number. 

d. Date of delivery. 

e. Brand of cement. 

f. Cement content. 

g. Strength classification. 

h. Batching time. 

i. Point of deposit. 

j. Total amount of water. 

k. Weight of aggregate. 

l. Daily temperature. 

m. Number of cubic yards in load. 

n. Admixture content. 

o. Name of Contractor. 

p. Name of driver. 

q. Time loaded and first mixing of concrete. 

r. Reading of revolution counter. 

s. Color additive. 

5. Ticket shall be transmitted to Project Inspector by truck driver with load identified 
thereon.  Project Inspector will not accept load without load ticket identifying mix 
and will keep daily record of pours, identifying each truck, its load and time of 
receipt, and will transmit two copies of record to DSA. 

6. At end of project, Weighmaster shall furnish affidavit to DSA on form satisfactory 
to DSA, certifying that all concrete furnished is in conformance with proportions 
established by mix designs. 

7. Placement of concrete shall occur as rapidly as possible after batching and in a 
manner which will assure that the required quality of the concrete is maintained.  
In no case may concrete be placed more than 90 minutes from batch time. 

a. When air temperature is between 85 and 90 degrees F, reduce maximum 
batching to discharge time from 90 minutes to 75 minutes. 

b. When air temperature is above 90 degrees F, reduce maximum batching to 
discharge time to 60 minutes. 

8. Water may be added to the mix only if neither the maximum permissible water-
cement ratio nor the maximum slump is exceeded. 
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a. The quantity of water used for each batch shall be accurately measured. 

b. In no case shall more than 10 gallons of water be added to a full 9-yard load, 
or 1 gallon per yard on remaining concrete within the drum, providing load 
tag indicates at time of mixing at plant an allowance for additional water. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Confirm general layout, grade, and joint pattern layout with the Architect prior to placing 
concrete. 

B. Verify that gradients and elevations of the base are correct, and that the base is dry. 

C. Contractor shall report in writing to the Architect prevailing conditions that will adversely 
affect satisfactory execution of the work of this Section. 

1. Do not proceed with work until unsatisfactory conditions have been corrected. 

D. Forms and reinforcements are subject to approval by the Project Inspector as specified 
in Article FIELD QUALITY CONTROL. 

3.02 PREPARATION 

A. Remove frost, water, and other foreign materials from form surfaces, reinforcement, and 
embedded items against which concrete will be placed. 

B. When the ambient temperature necessitates the use of cold or hot weather concreting, 
make provisions in advance of concrete placement. 

C. Before placing concrete, clean tools and equipment, and remove debris from areas to 
receive concrete. 

D. Clean reinforcing and other embedded items of coatings, oil, mud and soil that may 
impair bond with concrete. 

E. Slab-On-Grade:  After subgrade has been approved by Geotechnical Engineer, install 
specified drainage rock base material to thickness shown.  Rock base shall be 
implemented and compacted in accordance with the Geotechnical Report and 
recommendations of the Geotechnical Engineer. 
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3.03 INSTALLATION – FORMWORK 

A. Form material shall be straight, true, sound and able to withstand deformation due to 
loading and effects of moist curing.  Materials which have warped or delaminated, or 
require more than minor patching of contact surfaces, shall not be reused. 

B. Build forms to shapes, lines, grades and dimensions indicated.  Construct formwork to 
maintain tolerances required by ACI 301.  Forms shall be substantial, tight to prevent 
leakage of concrete, and properly braced and tied together to maintain position and 
shape.  Butt joints tightly and locate on solid backing.  Chamfer corners where indicated.  
Form bevels, grooves and recesses to neat, straight lines.  Construct forms for easy 
removal without hammering, wedging or prying against concrete. 

C. Space clamps, ties, hangers and other form accessories so that working capacities are 
not exceeded by loads imposed from concrete or concreting operations. 

D. Build openings into vertical forms at regular intervals if necessary to facilitate concrete 
placement, and at bottoms of forms to permit cleaning and inspection. 

E. Build in securely braced temporary bulkheads, keyed as required, at planned locations 
of construction joints. 

F. Before placement of reinforcing steel, coat faces of all forms to prevent absorption of 
moisture from concrete and to facilitate removal of forms.  Apply specified material in 
conformance with manufacturer's written directions. 

1. Seal all cut edges. 

2. Before re-using form material, inspect, clean thoroughly, and recoat. 

G. Slope tie-wires downward to outside of wall. 

H. Brace, anchor and support all cast-in items to prevent displacement or distortion. 

I. During and immediately after concrete placing, tighten forms, posts and shores.  
Readjust to maintain grades, levels and camber. 

J. Concrete Paving, Curbs, Curb and Gutters, Ramps: 

1. Expansion Joints:  Install at locations indicated, and so that maximum distance 
between joints is 20 feet for exterior concrete unless otherwise shown.  Expansion 
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joint material shall be full depth of concrete section.  Recess for snap cap and 
sealant when required. 

2. Curbs, Valley Gutter, and Curb & Gutter:  Install expansion joints at 60 feet on 
center, except when placing adjacent to concrete walks, the expansion joints shall 
align with the expansion joints shown for the concrete walks.   Expansion joint 
material shall be full depth of concrete section.  Recess for snap cap and sealant 
when required. 

3. Isolation Joints:  3/8-inch felt between walls and exterior slabs or walks so that 
paved areas are isolated from all vertical features, unless specifically noted 
otherwise on plans. 

4. Exterior Concrete Paving:  Install expansion joints at 20 feet on center maximum, 
both directions, unless shown otherwise on plans. 

5. Ramps:  Whether shown or not, all ramps shall have control joints and expansion 
joints. 

a. Control joints on ramps shall be aligned and placed in between the vertical 
posts for the handrails.  The curbs, if required shall have control joints that 
align with the handrail posts. 

b. Expansion joints shall be placed at the upper, intermediate, and bottom 
landings. 

K. Inspection:  Refer to Article FIELD QUALITY CONTROL. 

3.04 INSTALLATION – REINFORCING 

A. General:  Reinforcing shall be accurately placed at locations indicated on the drawings 
within required tolerances and providing required clearances.  Reinforcement shall be 
secured prior to placement of concrete such that tolerances and clearances are 
maintained.  Coverage shall be in accordance with Section 1907A.7 of the CBC. 

1. Reinforcement must be in place before concreting is begun. 

2. Keep a person on the job to maintain position of reinforcing as concrete is placed. 

3. All expansion and construction joints in concrete shall have dowels of size and 
spacing as shown on the Drawings, or as approved by Architect. 

4. Give notice whenever pipes, conduits, sleeves, and other construction interferes 
with placement; obtain method of procedure to resolve interferences. 

B. Additional reinforcing steel shall be placed around all utility boxes, valve boxes, manhole 
frames and covers that are located within the concrete placements. 

1. The bars shall be placed so that there will be a minimum of 1-1/2-inch clearance 
and a maximum of 3-inch clearance.  The reinforcing steel shall be placed mid-
depth of concrete slab. 
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C. At right angles or intersections of concrete walks, additional 2 feet x 2 feet #5, 90 degree 
bars shall be added at all inside corners for additional crack control.  The bars shall be 
placed 2 inches from concrete forms and supports, at mid-depth of slab. 

D. Reinforcing steel shall be adequately supported by approved devices on centers close 
enough to prevent any sagging. 

E. Placing Tolerances: 

1. In accordance with ACI 301 or CRSI/WCRSI Recommended Practice for Placing 
Reinforcing Bars, unless otherwise shown. 

2. Clear distance between parallel bars in a layer shall be no less than 1 inch, the 
maximum bar diameter shall not exceed 1-1/2 times the maximum size of coarse 
aggregate. 

F. Splices: 

1. General:  Unless otherwise shown on drawings, splice top reinforcing at midspan 
between supports, splice bottom reinforcing at supports, and stagger splices.  Bar 
laps shall be wired together.  Reinforcing steel laps shall be as follows: 

a. Length of Lap Splices in Concrete: 

1) No. 4 bar:  24 inches minimum. 

2) No. 5 Bar:  Not less than 62 bar diameters. 

3) No. 6 Bar:  56 inches minimum. 

4) No. 7 Bars and Larger:  Not less than 93 bar diameters. 

b. All splices shall be staggered at 5 feet minimum from adjacent splices. 

G. Inspection:  Refer to Article FIELD QUALITY CONTROL. 

3.05 PLACING OF CONCRETE – GENERAL 

A. Adjacent finish surfaces shall be protected at all times during the concrete pour and 
finishing. Verify that all formwork is tight and leak-proof before concrete is poured.  Finish 
work defaced during the concrete pour and finishing shall be replaced at no extra cost 
to Owner. 

B. Remove wood chips, sawdust, dirt, loose concrete and other debris just before concrete 
is to be poured.  Use compressed air for inaccessible areas.  Remove all standing water 
from excavations. 

C. Transport concrete from mixer to place of final deposit as rapidly as practicable by 
methods which will prevent separation or loss of ingredients.  Deposit as close as 
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practicable in final position to avoid re-handling or flowing.  Partially hardened concrete 
must not be deposited in work.  Concrete shall not be wheeled directly on top of 
reinforcing steel. 

D. Keep excavations free of standing water, but moisture condition sub-grade before 
concrete placement. 

E. Placing:  Once started, continue concrete pour continuously until section is complete 
between predetermined construction joints.  Prevent splashing of concrete onto adjacent 
forms or reinforcement and remove such accumulation of hardened or partially hardened 
concrete from forms or reinforcement before work proceeds in that area.  Free fall of 
concrete shall not to exceed 4'-0" in height.  If necessary, provide lower openings in 
forms to inject concrete and to reduce fall height. 

F. Remove form spreaders as placing of concrete progresses. 

G. Place footings as monolithic and in one continuous pour. 

H. Compacting:  Concrete shall be compacted by mechanical vibrators. 

1. Concrete shall be thoroughly worked around reinforcement and embedded fixtures 
and into corners of forms.  

2. Vibrating shall not be applied to concrete which has already begun to initially set 
or be continued so long as to cause segregation of materials. 

3.06 REMOVAL OF FORMS 

A. Remove without damage to concrete surfaces. 

1. Sequence and timing of form removal shall insure complete safety of concrete 
structure. 

2. Forms shall remain in place for not less than the following periods of time.  These 
periods represent cumulative number of days during which temperature of air in 
contact with concrete is 60 degrees F and above. 

a. Vertical Forms of Foundations, Walls and All Other Forms Not Covered 
Below:  5 days. 

b. Concrete Paving Edge Screeds or Forms:  7 days. 

3. Concrete shall not be subjected to superimposed loads (structure or construction 
equipment) until it has attained its full design strength and not for a period of at 
least 21 days after placing.  Concrete systems shall not be subjected to 
construction loads in excess of design loads.  
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B. Patching:  Install specified patching mortar per manufacturer’s recommendations.  
Repairs to defective concrete which affect the strength of any structural concrete 
member or component are subject to approval by the architect and DSA. 

3.07 CONCRETE PAVING 

A. Concrete paving shall be formed and finished to required line and grades true and flat 
with a maximum tolerance of 1/8-inch in 10 feet for flatness and to slopes indicated. 

B. Concrete vibrator shall be used to assist concrete placement.  Contractor shall have 
spare concrete vibrator on site during concrete placement. 

C. Thoroughly water and soak the concrete paving subgrade as required to achieve 
required moisture content prior to the concrete pour. 

D. Construction Joints: 

1. Keep exposed concrete face of construction joints continuously moist from time of 
initial set until placing of concrete; thoroughly clean contact surface by chipping 
entire surface not earlier than 5 days after initial pour to expose clean hard 
aggregate solidly embedded, or by approved method that will assure equal bond, 
such as green cutting. 

2. If contact surface becomes contaminated with soil, sawdust or other foreign matter, 
clean entire surface and re-chip entire surface to assure proper adhesion. 

3.08 INTEGRALLY COLORED CONCRETE 

A. Maintaining consistent color in integrally colored concrete is required. 

1. The Contractor shall coordinate with its concrete producer to review color additive 
manufacturer’s recommendations for best practices to be followed including 
necessary crew size, tools, and batch-to-batch color consistency. 

2. No water is to be added while the ready-mix truck is in transit and no clean-out 
water is to be left in trucks which may result in change in color. 

3. The same type and brand of cement, sand and aggregates shall be used in each 
batch of concrete. 

B. Mix Design:  Additives and accelerator, if required, that contain calcium chloride are not 
permitted. 

C. Curing shall be performed with color-matched curing compound. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

MCR Engineering, Inc.  SITE CONCRETE 

25-029  32 16 00 - 22 

 
(Reserved for copyright notice as needed or required by each consultant) 

 

D. Follow additional requirements used to prepare the approved site mockup. 

3.09 FINISHING 

A. Concrete Paving:  Finish surface as required by ACI 302.1R using manual and vibrating 
screeds to place concrete level and smooth. 

1. Under no circumstances shall water be added to the top surface of freshly placed 
concrete. 

2. Use “jitterbugs” or other special tools designed for the purpose of forcing the 
course aggregate below the surface leaving a thick layer of mortar 1 inch in 
thickness. 

3. After tamping the concrete, wood float surface to a true and even plane. 

4. After floating with a wood bull float, make 2 passes with a steel Fresno trowel to 
start sealing the concrete surface. 

5. While concrete is still wet but sufficiently hardened to bear a persons’ weight on 
knee boards, start troweling with a steel hand trowel or a machine trowel in larger 
areas. Use sufficient pressure to bring moisture to surface. 

6. After surface moisture has disappeared, finish concrete utilizing steel, hand or 
power trowel. 

7. Completed surface shall be free from trowel marks, depressions, ridges or other 
blemishes. Tolerance for flatness shall be 1/8-inch in 10 feet.  

8. Provide final finish as follows, unless otherwise indicated: 

a. Medium Broom Finish:  Typical finish to be used at all exterior walks, stairs 
and ramps.  Brooming direction shall run perpendicular to slope to form non-
slip surface. 

B. Curb Finish:  Steel trowel with light broom finish. 

C. Joints and Edges: 

1. Mark-off exposed joints, where indicated, with 1/4-inch radius x 1 inch deep jointer 
or edging tool.  Joints shall be clean, cut straight and parallel or square with respect 
to concrete walk edge.  

2. Tool edges of control joints, walk edges, and wherever concrete walk adjoins other 
material or vertical surfaces.  Expansion joints shall be constructed as detailed on 
plans. 

3. The expansion joints shall be full depth as shown in the Drawings.  Failure to do 
so will result in non-compliance and shall be immediately machine cut by the 
Contractor at its expense. 

D. Exposed Concrete Surface Finishing, Not Including Top Surface of Flatwork: 
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1. Remove fins and rough spots immediately following removal of forms from 
concrete which is to be left exposed.  Damaged and irregular surfaces and holes 
left by form clamps and sleeves shall be patched with grout. 

2. Tie wires are to be removed to below exposed surface and holes pointed up with 
neat cement paste similar to procedure noted under "After patching" in 
subparagraph below. 

a. Removal of tie wires shall extend to distance of 2 inches below established 
grade lines. 

b. Ends of tie wires shall be cut off flush at other, unexposed locations. 

c. Care shall be taken during pointing to match adjacent finishes of exposed 
concrete surface. 

3. After patching, concrete that is to remain exposed shall be sacked with a grout 
mixture of 1-part cement, 1-1/2-parts fine sand and sufficient water to produce a 
consistency of thick paint.  

a. After first wetting the concrete surface, apply mixture with a brush and 
immediately float entire surface vigorously using a wood float.  Keep damp 
during periods of hot weather. 

b. When set, excess grout shall be scraped from wall with edge of steel trowel, 
allowed to set for a time, then wiped or rubbed with dry burlap. 

c. Entire finishing operation of an area shall be completed on the same day.  
This treatment shall be carried to 4 inches below grade, and all patching and 
sacking shall be done immediately upon removal of the forms. 

E. Stair Treads and Risers:  Tool exterior stair tread and landing nosings to comply with 
ADA and CBC accessibility requirements and as detailed. 

1. Nosings shall contain no pockets, voids or spalls.  Patching is not allowed.  
Damaged nosings shall be replaced. 

2. [Provide a contrasting striping consisting of Painted grooves at leading edge area 
of every tread and landing in compliance with CBC Section 11B-504.4.1.] 

 

3.10 APPLICATION OF COLOR HARDENER 

A. General: 

1. Comply with approved manufacturer’s application instructions summarized in this 
Article. 

2. Protect adjacent paving and planting areas during the coloration process. 

B. Coordinate mix design and finishing of concrete with application requirements for color 
hardener. 

1. Concrete mix itself must have enough water to bleed to the surface when placed 
but with water completely absorbed when the concrete reaches its initial set. 
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2. Apply product when a thumbprint can still indent the surface, and kneeboards and 
application of the hardener will not alter flatness. 

3. Do not apply while bleed water is still rising or a layer of water may become trapped 
beneath the surface. 

C. Rate:  As recommended by manufacturer for respective service environment and 
selected color. 

D. Apply color hardener evenly to wet plastic surface by dry-shake method. 

1. Apply 1/2 of the desired dose of hardener across the surface of the concrete using 
an underhand or side arm motion taking care to ensure even distribution. 

2. Hand or power float the hardener into the concrete surface then broadcast the 
remaining material from a different direction than the first to eliminate bare spots. 

3. Heavy doses to meet approved appearance may require three broadcast and float 
cycles. 

4. Floating must be thorough and complete so all hardener is wet-out, and completely 
worked into and bonded with the partially set concrete. 

E. Complete final finishing with hand or machine trowels. Do not wet tools or color alteration 
will result. Avoid overuse of hard steel tools that may burnish the surface and alter color. 

F. Apply a coat of curing compound after final finish to prevent cracking due to premature 
surface drying and shrinkage.  Curing compound shall be clear or color matched to 
comply with method used on approved mockup. 

3.11 APPLICATION OF SURFACE RETARDER FOR EXPOSED AGGREGATE FINISH 

A. General:  Comply with approved manufacturer’s application and removal instructions 
summarized in this Article. 

B. Shake product container well before application. 

C. Apply uniformly to the wet concrete after the initial bleed water rises to the surface. 

D. Spray with a low-pressure sprayer until the surface has a complete hiding coat.  Do not 
apply too sparingly. 

1. Use water for clean-up. 

2. Allow 1-2 hours to dry. 
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E. For removal, wash away the retarded cement matrix the next day, using high-pressure 
water unless mix design, use of lightest etch, and ambient temperatures deem it 
necessary to remove the retarded matrix the same day to achieve appearance of 
approved mockup. 

1. Exercise care, and install protective procedures, to prevent rinse water from 
damaging adjacent materials or entering adjacent soil and planting areas. 

2. Should rinse water contaminate soil of planting areas, affected soil shall be 
removed and replaced with new soil at no additional cost to Owner 

3.12 CURING 

A. Formed Concrete: 

1. Keep forms and top on concrete between forms continuously wet until removal of 
forms, 7 days minimum.  

2. Maintain exposed concrete in a continuous wet condition for 14 days following 
removal of forms. 

B. Concrete Paving, Curb, Curb and Gutter, Valley Gutter: 

1. Cure utilizing curing compound.  If applicable, the Contractor shall verify that the 
approved curing compound is compatible with the approved colorant system. 

2. Curing compound shall be applied in a wet puddling application.  Spotty 
applications shall be reason for rejection and possibly concrete removal and 
replacement at the contractor’s expense with no compensation from the Owner. 

C. No curing compound shall be applied to areas scheduled to receive resilient track 
surface including, curbs, ramps, runways, and similar items. 

3.13 DEFECTIVE CONCRETE 

A. General: 

1. Determination of defective concrete shall be made by the Architect or Engineer 
whose opinion shall be final in identifying areas to be replaced, repaired or 
patched. 

2. As directed by Architect, cut out and replace defective concrete. 

a. Defective concrete shall be removed from the site. 

b. No patching is to be done until surfaces have been examined by Architect 
and permission to begin patching has been provided. 

c. Permission to patch an area shall not be considered waiver of right by the 
Owner to require removal of defective work, if patching does not, in opinion 
of Architect, satisfactorily restore quality and appearance of surface. 
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d. Remove and replace concrete if repair to an acceptable condition is not 
feasible. 

B. Defective Concrete Is: 

1. Concrete that does not match the approved mix design for the given installation 
type.  

2. Concrete not meeting specified 28-day strength. 

3. Concrete which contains rock pockets, voids, spalls, transverse cracks, exposed 
reinforcing, or other such defects which adversely affect strength, durability or 
appearance. 

4. Concrete which is incorrectly formed, out of alignment or not plumb or level, or 
outside of the maximum tolerance for flatness and slopes indicated. 

5. Concrete containing embedded wood or debris. 

6. Concrete having large or excessive patched voids which were not completed under 
Architect's direction. 

7. Concrete not containing required embedded items. 

8. Concrete with excessive shrinkage, transverse cracking, crazing, curling; or 
defective finish. 

9. Concrete that is unsuitable for placement or has set in truck drum for longer than 
90 minutes from the time it was batched. 

10. Concrete where expansion joint filler that is not isolating the full depth of the 
concrete section, and not recessed as required for backer rod and sealant where 
required. 

11. Concrete that is excessively wet or excessively dry and will not meet the minimum 
or maximum slump required per mix design. 

12. Finished concrete with oil stains from equipment use, and or rust spots that cannot 
be removed. 

13. Concrete with control joints (weakened planed joints) that do not meet the required 
minimum depth shown on the drawings. 

14. Concrete not meeting slip-resistance requirements. 

C. Flatwork:  The Owner reserves the right to survey the flatwork, to determine if flatwork is 
outside of the maximum tolerance for flatness and slopes as indicated. 

1. If the flatwork is found to be out of tolerance, then the Contractor is required to 
replace concrete at no additional expense to the Owner. 

2. Determination of flatwork flatness, surveying and remedial work must be 
completed far enough in advance so that the project schedule is maintained, 
delays are avoided, and the new flatwork or flatwork repairs are properly cured. 

3. The Contractor will be responsible for reimbursing the Owner for costs associated 
with re-surveying to verify compliance of work remediated by the Contractor. 
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3.14 STAINING CONCRETE FLATWORK 

A. Surface Preparation Prior to Staining and Sealing: 

1. Allow concrete to cure prior to application of stain or sealer. 

2. Surfaces shall be cleaned and free of dust, joint treatment droppings, grease, oil, 
and other foreign matter which would prevent necessary penetration and 
subsequent reaction of the stain solution with concrete surface. 

3. Comply with stain and sealer manufacturer's recommendations for methods to be 
used for cleaning each type of contaminant. 

4. Test for moisture content to ensure that surface is sufficiently dry. 

B. Curing: 

1. Concrete to receive stain shall be cured with new and unwrinkled, non-staining 
curing paper.  Do not use curing compounds.  Do not overlap paper. 

2. Allow to cure in accordance with recommendations of stain manufacturer prior to 
application of stain.  Curing time may vary based on selected colors. 

3. If required to achieve selected color, cure concrete with specified colored curing 
compound in lieu of curing paper. 

C. Preparation After Curing: 

1. Surfaces shall be cleaned and free of dark alkali spots, grease, oil, soap, and other 
foreign matter which would prevent necessary penetration and subsequent 
reaction of the stain solution with concrete surface to be stained. 

2. Comply with stain manufacturer's recommendations for methods to be used for 
cleaning each type of contaminant.  Cleaning methods shall include pressure 
washing of non-flatwork and rotary machine cleaners for flatwork as required. 

D. Application of Stain: 

1. Apply in accordance with the manufacturer's instructions.  Apply in two coats, 
unless only one coat is required over color hardener to achieve selected color. 

2. Verify manufacturer's recommended drying time between coats. 

3. After second coat of stain has dried, remove residue salts from surface by wet 
scrubbing with a stiff brush and flushing with clean water until rinse water runs 
clear. Protect surrounding areas and construction from damage by runoff. 

4. Provide traffic barriers to recirculate construction traffic.  Surfaces shall be allowed 
to dry without covering. 

E. Stained slab shall be allowed to dry completely and shall be tested for dryness 
acceptable to sealer manufacturer prior to application of sealer.  Do not proceed until 
concrete meets dryness requirements. 
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F. Final Sealer: 

1. Use either clear or colored sealer as required to achieve accepted colors.  Apply 
two coats of sealer to properly dried stain coats in accordance with manufacturer's 
instructions.  Sealer shall be spray applied and rolled. 

2. Follow manufacturer's recommended time between coats. 

3. Provide dust control in area of concrete toppings for the first 48 hours after 
application of sealer.  No carpentry or gypsum board work shall be done during 
this period. 

4. Verify with sealer manufacturer the use of Kraft paper covering of sealer as the 
work progresses.  Protective covering shall be applied only after manufacturer 
recommends product "off-gassing" is finalized.  Premature covering may contribute 
to a finish that looks "cloudy." 

5. Heavy equipment, scaffolding, or other activity which may damage surface shall 
not be allowed on the surface until sealer is fully cured. 

3.15 INSTALLATION OF TRUNCATED DOMES 

A. General: 

1. Comply with manufacturer’s installation instructions as summarized in the Article. 

2. Verify concrete to receive embedded truncated dome tiles is within the slump 
range recommended by tile manufacturer to permit placement without mix causing 
tiles to float. 

3. Maintain factory-installed plastic sheeting during installation process to prevent 
splashing of concrete onto the finished surface of the tile. 

4. If necessary to ensure that adjacent tiles are flush to each other during the 
installation process, bolt tiles together using 1/4 inch or equivalent hardware or 
other methods recommended by tile manufacturer. 

B. The concrete shall be poured and finished true and smooth to the required dimensions 
and slope prior to the tile placement.  Immediately after finishing concrete, the electronic 
level should be used to check that the required slope is achieved. 

C. Installing Tiles: 

1. Install tiles into fresh concrete using techniques that will eliminate air voids under 
the tile.  

a. Holes in the tile perimeter allow air to escape during the installation process. 

b. Allow concrete to flow through holes in embedment flanges on underside of 
tile to lock tile solidly into the cured concrete. 

2. Tiles shall be placed true and square. 
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3. Tiles shall be tamped or vibrated into the fresh concrete to ensure that the field 
level of the tile is flush to the adjacent concrete surface to permit proper water 
drainage and eliminate tripping hazards between adjacent finishes. 

D. Immediately after placement, the tile elevation shall be checked with the elevation and 
slope permitting water drainage, to ensure that the field surface of the tile is flush with 
the surrounding concrete, and that no ponding is possible on the tile. 

E. While concrete is still workable, a 3/8 inch radius edging tool shall be used to create a 
finished edge of concrete, then a steel trowel shall be used to finish the concrete around 
the tile’s perimeter, flush to the field level of the tile. 

F. If necessary, adjust tile before the concrete sets.  Use two suitable weights of 25 pounds 
each if necessary to ensure solid contact of the underside of tile to concrete. 

G. During and after the tile installation and the concrete curing stage, prohibit walking, 
leaning, or placing of other external forces on tile that may rock the tile causing a void 
between the underside of tile and concrete. 

H. After concrete is cured, remove factory-applied protective plastic wrap and concrete that 
may have bled under the plastic following procedures recommended by the tile 
manufacturer. 

I. Protect tiles after installation and during remainder of construction period. 

J. Prior to Owner acceptance, clean tiles complying with manufacturer’s procedures for 
cleaning of tile surface. 

3.16 SEALANT 

A. Apply sealant in compliance with manufacturer's instructions, using hand guns or 
pressure equipment with proper nozzle size, on clean, dry, properly prepared substrates. 

B. Force sealants into joint against sides of joint to make uniform.  Avoid pulling of the 
sealant from the sides.  Fill sealant space completely with sealant. 

C. Finished joints shall be straight, uniform, smooth, and neatly finished. 
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D. Remove any excess sealant from adjacent surfaces of joints utilizing the manufacturer's 
recommended solvent and cleaning processes.  Leave the work in a neat, clean 
condition. 

3.17 FIELD QUALITY CONTROL 

A. Inspection of Forms and Reinforcing: 

1. Approval of forms and reinforcing steel must be received from Project Inspector 
prior to pouring concrete. 

2. Notice of readiness to place first pour shall be given to Project Inspector, DSA, 
Architect, and Engineer not less than 48 hours prior to placement of concrete to 
allow for inspection. 

3. Pouring of concrete shall not proceed prior to completing requested adjustments 
to forms and reinforcing and without approval of Project Inspector. 

B. Testing of Concrete: 

1. Frequency and Samples for Testing: 

a. Four identical cylinder samples for strength tests of each class of concrete 
placed each day shall be taken not less than once a day, or not less than 
once for each 50 cubic yards of concrete, or not less than once for each 
2,000 square feet of surface area for slabs or walls. 

b. In addition, samples for strength tests for each class of concrete shall be 
taken for seven-day tests at the beginning of the concrete work or whenever 
the mix or aggregate is changed. 

2. Testing: 

a. Slump:  Each truck’s concrete shall be tested for slump before concrete is 
placed. 

b. Strength: 

1) Tests for strength will be conducted by Testing Agency on one cylinder 
at 7 days and two cylinders at 28 days.  The fourth remaining cylinder 
will be available for testing at 56 days if the 28-day cylinder test results 
do not meet the required design strength. 

2) On a given project, if the total volume of concrete is such that the 
frequency of specified testing would provide less than five strength 
tests for a given class of concrete, tests shall be made from at least 
five randomly selected batches or from each batch if fewer than five 
batches are used. 

C. Slip-Resistance Testing:  Owner’s Testing Agency will perform testing on flatwork to 
verify compliance with specified slip-resistance. 
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1. The coefficient of friction will be measured by California Test 342 before pavement 
is opened to public traffic, but not sooner than 7 days after concrete placement 

2. Where paving is determined to have a coefficient of friction less than 0.30, 
Contractor is to repair and/or replace these surfaces at no cost to Owner. 

3.18 CLEANING 

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris and surplus material of this Section. 

B. Clean excess material from surface of all concrete walks and utility structures. 

C. Power wash concrete surfaces to remove stains, dried mud, tire marks, and rust spots. 

D. Comply with any additional requirements of additive manufacturer for colored concrete. 

3.19 PROTECTION 

A. Graffiti-resistant Coating: 

1. Surface Preparation:  Prepare concrete surface to receive graffiti-resistant coating 
specified in Section 09 9623, Graffiti-Resistant Coatings, where indicated. 

2. Concrete must be clean, dry, and free of efflorescence and dust. 

B. Protect work and materials of this Section prior to and during installation, and protect the 
installed work and materials of other trades. 

C. In the event of damage during construction, make all repairs and replacements 
necessary to the approval of the Architect, at no additional cost to the Owner.   

END OF SECTION  
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SECTION 32 17 25 - PAVEMENT COATINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Painted coatings applied to asphalt paving and concrete surfaces including, but 

not limited to, the following: 
a. Play areas. 
b. Sports courts. 

1.02 ACTION SUBMITTALS 

A. Product Data: Include technical data and tested physical and performance properties. 

B. Shop Drawings: 
1. Indicate pavement coatings, colors, lane separations, and dimensions to 

adjacent work. 
2. Indicate layout, colors, widths, and dimensions of game lines and graphics. 

1.03 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with pavement coating only on clean, dry surfaces 
and at a minimum ambient or surface temperature of as recommended by 
manufacturer. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 
1. GAF. 

B. Source Limitations: Obtain pavement coating  paints from single source from single 
manufacturer. 

2.02 PERFORMANCE REQUIREMENTS 

A. Slip Resistance, Coefficient of Friction: Provide products with the following values as 
determined by testing identical products in accordance with the following: 
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1. Level Surfaces, Dry and Wet: DCOF of not less than 0.55 in accordance with 
ANSI A326.3. 

2.03 PAVEMENT COATING SYSTEM 

A. Pavement Coating System:  Two-component advanced waterborne epoxy-modified 
acrylic. 
1. Basis-of-Design Coating System:  GAF; Streetbond Pavement Coating. 

a. Primer:  As recommended by coating manufacturer. 
b. Intermediate Coats: Three coats, same as top coat. 
c. Top Coat:  SB120. 
d. Colorant:   StreetBond Colorant.  

2. Colors: As indicated on drawings. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that pavement coating  substrate is dry and in suitable condition to begin 
pavement coating in accordance with manufacturer's written instructions. 

B. Proceed with pavement coating only after unsatisfactory conditions have been 
corrected. 

3.02 PAVEMENT COATING 

A. Do not apply pavement coating  paint until layout, colors, and placement have been 
verified with Architect. 

B. Allow asphalt paving or concrete surfaces to age for a minimum of 90 days before 
starting pavement coating. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement coatings, of dimensions 
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to 
provide a minimum coverage rate recommended by manufacturer. 
1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly 

secured to asphalt paving or concrete surface. Mask an extended area beyond 
edges of each stencil to prevent paint application beyond stencil. Apply paint so 
that it cannot run beneath stencil. 

2. Game-Lines: Apply game-lines according to paint manufacturer's written 
instructions. 
a. Mask pavement at game lines and apply paint to produce lines with sharp 

edges. 
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b. Where game lines cross, break minor game line at intersection; do not 
overlap lines. 

c. Apply game lines in widths and colors according to requirements indicated 
on Drawings. 

3.03 PROTECTING AND CLEANING 

A. Protect pavement coatings from damage and wear during remainder of construction 
period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

END OF SECTION 
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SECTION 32 18 13 - SYNTHETIC TURF SURFACING 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope of Work:  Furnish all labor, materials, tools, equipment, and transportation 
required to perform and complete the installation of the synthetic grass surfacing as 
shown on the Drawings and as specified herein.   

B. Utilize and accept as standards manufacturer’s recommendations and/or installation 
details for any information not specifically detailed on the Drawings. 

1.02 INCLUSION OF OTHER CONTRACT DOCUMENTS 

A. Construction Documents and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification sections, apply to this section. 

1.03 RELATED SECTIONS 

A. SUBMITTAL PROCEDURES: Section 01 33 00. 

B. CLOSEOUT PROCEDURES: Section 01 77 00. 

C. EARTHWORK:  Section 31 00 00. 

D. STORM DRAINAGE UTILITIES: Section 33 40 00. 

1.04 REFERENCES 

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. ASTM F1292 – Standard Specifications for impact Attenuation of Surface Systems 
Under and Around Playground Equipment. 

C. ASTM F1951 – Standard Specifications for Determination of Accessibility of Surface 
Systems under and around Playground Equipment. 

D. ASTM D412 – Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers-Tension. 

E. ASTM D624 – Standard Test Method for Tear Strength of Conventional Vulcanized 
Rubber and Thermoplastic Elastomers. 
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F. US Consumer Product Safety Commission (CPSC) Handbook for Playground Safety. 

G. Certified Playground Safety Inspector (CPSI), certified by the National Recreation and 
Park Association. 

1.05 GUARANTEE 

A. Guarantee all workmanship and materials hereunder against defective workmanship and 
materials, including damage by leaks and settlement of irrigation trenches, for the 
duration specified in Division 01 of these Specifications.  (The Contractor is not 
responsible for vandalism or theft after the date of final acceptance.) 

1.06 QUALITY CONTROL 

A. Qualifications of Contractor:  Work must be completed by a qualified and certified 
installer by manufacturer.  Provide proof of 2 successfully completed installations of the 
same or similar product in the last five years.   

B. Work Force: Ensure that an experienced foreman is present at all times during 
installation.  Keep the same foreman and workers on the job from commencement to 
completion. 

C. Reviews:  Specifically request reviews of all items listed below in “Inspection 
Requirements” prior to progressing to the next level of work. 

D. Certification: Ensure that the contractor installing the rubber playground surfacing is 
trained and certified in the installation by the manufacturer.  The training and certification 
must have been completed within two years prior to the installation date. 

E. Standards: 

1. Provide work and material in full accordance applicable state or local laws or 
regulations. 

2. Furnish, without extra charge, additional material and labor required to comply with 
these rules and regulations, though the work may not be specifically indicated in 
the Specifications or Drawings. 

3. Where the Specification requirements exceed those of the above-mentioned 
codes and regulations, comply with the requirements in the Specifications. 

F. Comply with the requirements of Section 01 77 00 – CLOSEOUT PROCEDURES.  

1.07 INSPECTION REQUIREMENTS 

A. Obtain verification from Project Inspector at the appropriate time during construction and 
prior to further progression of work in this Section.   
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B. In case of failure to obtain any verification by the Project Inspector as required above, 
remove and replace work as necessary to obtain the verification at no additional cost to 
the Owner. 

1.08 SUBMITTALS AND SUBSTITUTIONS 

A. Comply with requirements of Section 01 33 00 – SUBMITTAL PROCEDURES. 

B. Product Data: Submit manufacturer’s product data, and installation instructions. 

C. Installer’s Project References: Submit copy of manufacturer issued installation 
certification. 

D. Verification Samples: Submit manufacturer’s standard verification samples of at least 12 
inches by 12 inches. 

E. Test Reports:  Submit test reports from qualified independent testing agency indicating 
results of the following tests: 

1. Impact Attenuation: ASTM F1292 

F. Product names are used as standards; provide proof as to equality of any proposed 
material and do not use other materials or methods unless approved in writing by the 
Owner’s Representative. Submit no more than one request for substitution for each item. 
The decision of the Owner’s Representative is final.  

G. Use equipment capacities specified herein as the minimum acceptable standards. 

H. List materials in the order in which they appear in Specifications; include substitutions. 
Submit the list for approval by the Owner’s Representative. 

I. Make any mechanical, or other changes required for installation of any approved, 
substituted equipment to satisfaction of Owner’s Representative and without additional 
cost to Owner.  Approval by Owner’s Representative of substituted equipment and/or 
dimensional drawing does not waive these requirements. 

J. Do not construe approval of material as authorization for any deviations from 
Specifications unless the attention of Owner’s Representative has been directed to 
specified deviations. 

1.09 PROJECT CONDITIONS, AND PROTECTION  

A. Information on Drawings relative to existing conditions is approximate. During progress 
of construction, make deviations necessary to conform to actual conditions, as approved 
by Owner’s Representative, without additional cost to Owner.  Accept responsibility for 
any damage caused to existing services.  Promptly notify Owner’s Representative if 
services are found which are not shown on Drawings. 
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B. Protect existing utilities within construction area.  Repair damages to utility lines that 
occur as a result of operations of this work. 

C. Verify dimensions at building site and check existing conditions before beginning work. 
Make changes necessary to install work in harmony with other crafts after receiving 
approval by Owner’s Representative. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Deliver materials to site in manufacturer's original, unopened containers and 
packaging, with labels clearly identifying product name and manufacturer 

B. Storage: Store materials in accordance with manufacturer's instructions. 

C. Handling: Protect materials during handling and installation to prevent damage. 

1.11 MAINTENANCE MATERIAL SUBMITTALS 

A. See Section 01 77 00 "Closeout Procedures" for submission of maintenance material 
items. 

B. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Turf Fabric: Minimum of 50 square feet. 

2. Infill: Minimum of two bags of each type. 

3. Seaming Tape and Adhesive: One roll of seaming tape and one gallon of adhesive. 

4. One new set of maintenance tools of type recommended by synthetic grass 
surfacing manufacturer for installation. 

1.12 MAINTENANCE AND OPERATING INSTRUCTIONS 

A. Furnish three complete sets of maintenance instructions bound in a hardback binder and 
indexed.  Start compiling data upon approval of list of materials.  Do not request final 
inspection until booklets are approved by Owner’s Representative. 

B. Incorporate the following information in these sets: 

1. Typewritten maintenance instructions for equipment. 

2. Manufacturer's bulletins which explain installation, service, replacement parts, and 
maintenance. 
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3. Service telephone numbers and/or addresses posted in an appropriate place as 
designated by Owner’s Representative. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Use materials as specified; any deviation from the Specifications must first be approved 
by the Owner’s Representative in writing.  All material containers or certificates shall be 
clearly marked by the manufacturer as to the contents for inspection.  

2.02 PERFORMANCE REQUIREMENTS 

A. Turf Fabric: Turf fabric tested in accordance with the following methods, with additional 
test method conditions for each method in accordance with ASTM F1551, ASTM D7968, 
EN71-3, and EPA-537-A. 

1. Tuft Bind: Not less than 8 lb/ft in accordance with ASTM D1335. 

2. Breaking Strength: Minimum 200 lb/ft in warp direction and minimum 200 lb/ft 
perpendicular to warp direction, in accordance with ASTM D5034. 

B. Synthetic Turf Playing Surfaces: Assembly tested in accordance with the following 
methods, with additional test method conditions for each method in accordance with 
ASTM F1551, and ADA Compliance ASTM F1951. 

1. Impact Attenuation: in accordance with ASTM F1292. 

2. Abrasiveness Index: in accordance with ASTM F1015. 

C. Exterior Fire Test Exposure: Class A for application indicated in accordance with 
ASTM D2859. Identify products with appropriate markings to applicable testing agency. 

2.03 MATERIALS 

A. Turf Fabric: Woven turf fabric with olive green colored fiber and UV resistance, complying 
with the following: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
ForeverLawn Playground Grass ULTRA. 

2. Pile Weight: 103 oz./sq. yd. in accordance with ASTM D5848. 

3. Pile Height: 1-1/2 inches in accordance with ASTM D5823. 
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B. Backing: Manufacturer's standard polypropylene polyester primary backing with 
urethane-coated secondary backing; provide perforations or drainage channels sufficient 
to meet permeability indicated. 

C. Infill: Manufacturer's standard rubber and sand infill. 

1. Infill Proportions: Manufacturer's standard proportions 

D. Seaming Method: Adhesive. 

E. Sand Infill: Uniformly sized latex-coated silica sand free of silts, clays, and contaminants, 
and of subangular or rounder shape in accordance with ASTM F1632; mesh size as 
recommended by synthetic grass surfacing manufacturer. 

F. Seam Adhesive: One- or two-part urethane, recommended or approved by synthetic 
grass surfacing manufacturer, and suitable for ambient conditions at time of installation. 

G. Seam Tape: Synthetic grass manufacturer's recommended seam tape, minimum 12 
inches wide. 

H. Impact-Attenuation Pad: Manufacturer's standard impact-attenuation pad with 
permeability sufficient to meet synthetic grass surfacing assembly permeability indicated 
to meet the fall height requirements of each play area. 

PART 3 - EXECUTION 

3.01 SITE CONDITIONS 

A. Locations of existing utilities and other improvements shown on the Drawings are 
approximate. Verify existing conditions and, should any utilities be encountered that are 
not indicated on the plans, notify the Owner’s Representative immediately. Accept 
responsibility for any damages caused to existing services. 

3.02 EXAMINATION 

A. Examine areas to receive synthetic turf. Notify Architect if areas are not acceptable.  Do 
not begin installation until unacceptable conditions have been corrected. 

3.03 PREPARATION 

A. Prepare subsurface in accordance with manufacturer's instructions to ensure proper 
slope, support and drainage for synthetic turf. 

3.04 INSTALLATION 

A. Avoid disturbance of base during installation of impact-attenuation pad and turf fabric. 
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B. Impact-Attenuation Pad Installation: Roll out pad and allow to relax a minimum of six 
hours prior to final fit and trim. Stagger head seams between adjacent rows. Fit seams 
snugly without stretching or forcing. 

C. Roll out turf fabric and allow to relax at least four hours prior to seaming. 

D. Provide seams flat and snug, with no gaps or fraying. Remove yarns that are trapped 
within seams. Attach turf fabric to perimeter restraint system as recommended by the 
manufacturer. 

E. Repair loose seams and bubbles formed due to expansion of turf fabric prior to 
installation of infill. 

F. Evenly broadcast and groom infill by machine in proportions and depth after settling as 
recommended by the manufacturer, and to meet indicated performance requirements. 
Rake fibers trapped by infill to surface. 

G. Install synthetic turf in accordance with manufacturer’s instructions and in compliance 
with ASTM F1951. 

H. Installation to be completed by installers that are trained and approved by manufacturer. 

3.05 POST INSTALLATION QUALITY CONTROL 

A. Post Installation Test: ASTM F1292 Field Test Method. 

1. Perform impact attenuation testing according to ASTM F1292 field test method in 
presence of Owner’s representative within 30 days of installation. 

a. Confirm Impact Attenuation Performance: 

1.) g-max Score: Less than 125 

2.) Head Injury Criteria (HIC) Score: Less than 700. 

2. Test Equipment Operator Qualifications: 

a. National Recreation and Parks Association/National Playground Safety 
Institute (NRPA/NPSI), Certified Playground Safety Inspector (CPSI). 

b. Trained in the proper operation of Triax test equipment by competent agency 

3. Determine compliance with ASTM F 1292, unless otherwise specified in this 
section. 
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3.06 CLEAN-UP 

A. Clean synthetic turf in accordance with manufacturer's instructions. 

END OF SECTION 
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SECTION 32 31 13 - CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Chain-link fences. 
2. Swing gates. 
3. Swing arm barrier gates. 

B. Related Sections: 
1.  for cast-in-place concrete. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of fence and gate assembly. 
1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include accessories, hardware, gate operation, and operational clearances. 

1.03 FIELD CONDITIONS 

A. Field Measurements: Verify layout information for chain-link fences and gates shown 
on Drawings in relation to property survey and existing structures. Verify dimensions by 
field measurements. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requirements,  available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Hoover Fence Company. 
2. Master Halco, Inc. 

2.02 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Chain-link fence and gate frameworks shall withstand the 
design wind loads and stresses for fence height(s) and under exposure conditions 
indicated according to ASCE/SEI 7. 
1. Design Wind Load: <Insert loads>. 
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a. Minimum Post Size and Maximum Spacing: Determine according to 
CLFMI WLG 2445, based on mesh size and pattern specified. 

2.03 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of 
outer edge of selvage knuckle or twist according to "CLFMI Product Manual" and 
requirements indicated below: 
1. Fabric Height: As indicated on Drawings. 
2. Steel Wire for Fabric: Wire diameter of 0.192 inch. 

a. Mesh Size:  1 inch (25 mm). 
b. Zinc-Coated Fabric: ASTM A392, Type II, Class 1, 1.2 oz./sq. ft.with zinc 

coating applied [before] [after] weaving. 
c. Coat selvage ends of metallic-coated fabric before the weaving process 

with manufacturer's standard clear protective coating. 
3. Selvage: Knuckled at both selvages. 

2.04 FENCE FRAMEWORK 

A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; 
and corner posts. Provide members with minimum dimensions and wall thickness 
according to ASTM F1043 or ASTM F1083 based on the following: 
1. Fence Height: As indicated on Drawings. 
2. Heavy-Industrial-Strength Material: Group IA, round steel pipe, Schedule 40. 
3. Horizontal Framework Members: top and bottom rails according to ASTM F1043. 
4. Metallic Coating for Steel Framework: 

a. Type A: Not less than minimum 2.0-oz./sq. ft. average zinc coating 
according to ASTM A123/A123M or 4.0-oz./sq. ft. zinc coating according to 
ASTM A653/A653M. 

b. Type B: Zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. 
ft. of zinc after welding, a chromate conversion coating, and a clear, 
verifiable polymer film. 

c. External, Type B: Zinc with organic overcoat, consisting of a minimum of 
0.9 oz./sq. ft. of zinc after welding, a chromate conversion coating, and a 
clear, verifiable polymer film. Internal, Type D, consisting of 81 percent, not 
less than 0.3-mil- thick, zinc-pigmented coating. 

d. Type C: Zn-5-Al-MM alloy, consisting of not less than 1.8-oz./sq. ft. coating. 
e. Coatings: Any coating above. 

2.05 SWING GATES 

A. General: ASTM F900 for gate posts and [single] [double] swing gate types. 
1. Gate Leaf Width: As indicated. 
2. Framework Member Sizes and Strength: Based on gate fabric height as 

indicated. 
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B. Pipe and Tubing: 
1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish 

to match fence framework. 

C. Frame Corner Construction: Welded. 

2.06 FITTINGS 

A. Provide fittings according to ASTM F626. 

B. Finish: 
1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. of 

zinc. 

2.07 PRIVACY SLATS 

A. Fiber-Glass-Reinforced Plastic Slats: UV-light-stabilized fiber-glass-reinforced plastic, 
not less than 0.06 inch (1.5 mm) thick, sized to fit mesh specified for direction 
indicated, with vandal-resistant fasteners and lock strips. 

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

2.08 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout, 
recommended in writing by manufacturer, for exterior applications. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 
500 feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler 
system, underground structures, benchmarks, and property monuments. 

3.02 CHAIN-LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F567 and more stringent requirements 
specified. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings 
indicated, in firm, undisturbed soil. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  CHAIN LINK FENCES AND GATES 
3431010100  32 31 13 - 4 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 
hold in position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or 
tamp for consolidation. Protect aboveground portion of posts from concrete 
splatter. 
a. Exposed Concrete: Extend 2 inches (50 mm) above grade; shape and 

smooth to shed water. 

D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 
and terminal pull posts at changes in horizontal or vertical alignment of as indicated on 
Drawings. For runs exceeding 500 feet, space pull posts an equal distance between 
corner or end posts. 

E. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining 
plumb position and alignment of fence posts. Diagonally brace terminal posts to 
adjacent line posts with truss rods and turnbuckles. Install braces at end and gate 
posts and at both sides of corner and pull posts. 
1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences 

with top rail, and at two-third fabric height on fences without top rail. Install so 
posts are plumb when diagonal rod is under proper tension. 

F. Top Rail: Install according to ASTM F567, maintaining plumb position and alignment of 
fence posts. Run rail continuously through line post caps, bending to radius for curved 
runs and terminating into rail end attached to posts or post caps fabricated to receive 
rail at terminal posts. Provide expansion couplings as recommended in writing by 
fencing manufacturer. 

G. Intermediate and Bottom Rails: Secure to posts with fittings. 

H. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. 
Attach wire at one end to chain-link fabric, wrap wire around post a minimum of 180 
degrees, and attach other end to chain-link fabric according to ASTM F626. Bend ends 
of wire to minimize hazard to individuals and clothing. 

I. Fasteners: Install nuts for tension bands and carriage bolts on the side of fence 
opposite the fabric side. Peen ends of bolts or score threads to prevent removal of 
nuts. 

3.03 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach fabric as for fencing. Attach hardware using 
tamper-resistant or concealed means. Install ground-set items in concrete for 
anchorage. Adjust hardware for smooth operation. 
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3.04 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

END OF SECTION 
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SECTION 32 31 19 - DECORATIVE METAL FENCES AND GATES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Decorative metallic-coated-steel tubular picket fences. 
2. Swing gates. 

B. Related Sections: 
1. Section 03 30 53 "Miscellaneous Cast-in-Place Concrete" for concrete post 

concrete fill. 
2. Section 07 42 16.13 "Metal Plate Wall Panels" for perforated metal sheet integral 

to decorative metal fence and gate assemblies. 
3. Section 08 71 00 "Door Hardware" for gate hardware not specified in this 

Section. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For fencing and gates. 

1.03 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For gate operators to include in maintenance manuals. 

1.04 WARRANTY 

A. Special Warranty on Finishes: Finish manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal fencing components that show 
evidence of deterioration of factory-applied finishes within specified warranty period. 
1. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 DECORATIVE METALLIC-COATED-STEEL TUBULAR PICKET FENCES 

A. Decorative Metallic-Coated-Steel Tubular Picket Fences: Comply with ASTM F2408 for  
industrial application (class) unless otherwise indicated. 
1. Basis-of-Design Product:  Ameristar Fence Products; Montage Industrial, 

Majestic Series 3-Rail Panels with flush bottom rail. 
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B. Posts: 
1. End and Corner Posts: Square tubes 3 by 3 inchesformed from 0.108-inch 

nominal-thickness, metallic-coated steel sheet or formed from 0.105-inch 
nominal-thickness steel sheet and hot-dip galvanized after fabrication. 

2. Posts at Swing Gate Openings: Square steel tubing minimum 4 by 4 inches with 
1/4-inch wall thickness, hot-dip galvanized. 

C. Post Caps: Formed from steel sheet and hot-dip galvanized after forming, 
manufacturer’s standard flat cap. 

D. Rails: 
1. Metal and Thickness: 0.079-inch nominal-thickness, metallic-coated steel sheet 

or 0.075-inch nominal-thickness, uncoated steel sheet, hot-dip galvanized after 
fabrication. 

E. Pickets: Square tubes. 
1. Terminate tops of pickets at top rail for flush top appearance. 

F. Fasteners: Manufacturer's standard tamperproof, corrosion-resistant, color-coated 
fasteners matching fence components. 

G. Metallic-Coated Steel Sheet: Galvanized-steel sheet or aluminum-zinc, alloy-coated 
steel sheet. 

H. Interior surface of tubes formed from uncoated steel sheet shall be hot-dip zinc coated 
same as exterior. 

I. Galvanizing: For components indicated to be galvanized and for which galvanized 
coating is not specified in ASTM F2408, hot-dip galvanize to comply with 
ASTM A123/A123M. For hardware items, hot-dip galvanize to comply with 
ASTM A153/A153M. 

J. Finish: Manufacturer's standard factory-applied finish. 

2.02 SWING GATES 

A. Gate Configuration: As indicated. 
1. Basis-of-Design Product: Ameristar Perimeter; Exodus Pedestrian Egress Gate. 

B. Gate Frame Height: As indicated. 

C. Gate Opening Width: As indicated. 

D. Galvanized-Steel Frames and Bracing: Fabricate members from square tubes formed 
from minimum 0.108-inch nominal-thickness, metallic-coated steel sheet or formed 
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from minimum 0.105-inch nominal-thickness steel sheet and hot-dip galvanized after 
fabrication. 

E. Frame Corner Construction: Welded. 

F. Additional Rails: Provide as indicated, complying with requirements for fence rails. 

G. Infill: Comply with requirements for adjacent fence. 

H. Picket Size, Configuration, and Spacing: Comply with requirements for adjacent fence. 

I. Hardware: As indicated on drawings. 

J. Exit Hardware: BHMA A156.3, Grade 1, Type 1 (rim exit device), with push pad 
actuating bar, suitable for exterior use. 
1. Mounting Channel: Bent-plate channel formed from 1/8-inch- thick, hot dip 

galvainzed steel plate. Channel spans gate frame. Exit device is mounted on 
channel web, recessed between flanges, with flanges extending 1/8 inch beyond 
push pad surface. 

K. Security Screen: 16-gauge, galvanized and perforated steel sheet with 1/8-inch holes 
staggered at 3/16-inches on center, welded to the fabricated gate or fence panel 
assembly, hot-dip galvanized. 

L. Finish exposed welds to comply with NOMMA Guideline 1, Finish #4 - good-quality, 
uniform undressed weld with minimal splatter. 

M. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A123/A123M. For hardware items, hot-dip galvanize to 
comply with ASTM A153/A153M. 

N. Finish:  Match adjacent decorative fencing. 

2.03 HORIZONTAL-SLIDE GATES 

A. Gate Configuration: As indicated. 
1. Type: Rolling gate, with supporting pipe track at trailing edge and on-grade roller 

support at leading edge.  

B. Gate Frame Height: As indicated. 

C. Gate Opening Width: As indicated. 

D. Galvanized-Steel Frames and Bracing: Fabricate members from square tubing. 

E. Frame Corner Construction: 
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1. Welded frame. 

F. Additional Rails: Provide as indicated, complying with requirements for fence rails. 

G. Infill: Comply with requirements for adjacent fence. 

H. Picket Size, Configuration, and Spacing: Comply with requirements for adjacent fence. 

I. Hardware: As indicated on drawings fabricated from galvanized steel . 

J. Finish exposed welds to comply with NOMMA Guideline 1, Finish #4 - good-quality, 
uniform undressed weld with minimal splatter. 

K. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A123/A123M. For hardware items, hot-dip galvanize to 
comply with ASTM A153/A153M. 

L. Finish:  Match adjacent decorative fencing. 

2.04 STEEL AND IRON 

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

B. Bars (Pickets): Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

C. Tubing: ASTM A500/A500M, cold-formed steel tubing. 

D. Galvanized-Steel Sheet: ASTM A653/A653M, structural quality, Grade 50, with G90 
coating. 

2.05 METALLIC-COATED-STEEL FINISHES 

A. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's 
standard two-coat finish consisting of epoxy prime coat and TGIC polyester topcoat to 
a minimum dry film thickness of 2 mils. Comply with coating manufacturer's written 
instructions to achieve a minimum total dry film thickness of 4 mils. 
1. Color and Gloss: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for site clearing, earthwork, pavement work, construction layout, and other conditions 
affecting performance of the Work. 
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B. Do not begin installation before final grading is completed unless otherwise permitted 
by Architect. 

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

3.02 DECORATIVE FENCE INSTALLATION 

A. Install fences according to manufacturer's written instructions. 

3.03 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach hardware using tamper-resistant or 
concealed means. Install ground-set items in concrete for anchorage. Adjust hardware 
for smooth operation and lubricate where necessary. 

3.04 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

B. Lubricate hardware, gate operators, and other moving parts. 

END OF SECTION 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  DECORATIVE METAL SECURITY GATES 
3431010100  32 31 19.55 - 1 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

SECTION 32 31 19.55 - DECORATIVE METAL SECURITY GATES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Decorative metal security gates. 
2. Gate operators, including controls. 

B. Related Sections: 
1. Section 03 30 53 "Miscellaneous Cast-in-Place Concrete" for concrete footings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For gates. 
1. Include plans, elevations, sections, gate locations, post spacing, and mounting 

attachment details. 

C. Samples: For each fence material and for each color specified. 
1. Provide Samples 12 inches in length for linear materials. 

1.03 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For gate operators to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.01 DECORATIVE METAL SECURITY GATES 

A. Decorative Metal Gates: 
1. Manufacturers: Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 
a. Ametco Manufacturing Corp. 

B. Galvanizing: For components indicated to be galvanized, hot-dip galvanize to comply 
with ASTM A123/A123M. For hardware items, hot-dip galvanize to comply with 
ASTM A153/A153M. 
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C. Finish: [Organic coating complying with requirements in ASTM F2408] [Powder 
coating]. 

2.02 SWING GATES 

A. Gate Configuration: As indicated. 

B. Gate Frame Height: As indicated. 

C. Gate Opening Width: As indicated. 

D. Galvanized-Steel Frames and Bracing: Fabricate members from square tubes [1-1/2 
by 1-1/2 inches] [1-3/4 by 1-3/4 inches] [2 by 2 inches] [2-1/2 by 2-1/2 inches] 
formed from minimum 0.105-inch nominal-thickness steel and hot-dip galvanized after 
fabrication. 

E. Frame Construction: Welded. 

F. Infill: As indicated on drawings. 
1. Wire Mesh: 

a. 0.192-inch- diameter, intermediate-crimp steel wire woven into 2-inch 
diamond mesh, hot-dip galvanized. 

b. 0.192-inch- diameter steel wire, resistance welded into 1-1/2-by-2-1/2-inch 
rectangular mesh, hot-dip galvanized. 

2. Perforated Metal Sheet: Uncoated steel sheet, perforated as indicated, [0.060-
inch] [0.075-inch] [0.105-inch] <Insert dimension> nominal thickness. 

G. Hardware: Latches permitting operation from both sides of gate, hinges, and keepers 
for each gate leaf more than 5 feet wide. Provide center gate stops and cane bolts for 
pairs of gates.[ Fabricate latches with integral eye openings for padlocking; 
padlock accessible from both sides of gate.] 
1. <Insert requirements for padlocks and chains if not Owner furnished>. 

H. Hinges: BHMA A156.1, Grade 1, suitable for exterior use. 
1. Function: 39 - Full surface, triple weight, antifriction bearing. 
2. Material: Wrought steel, forged steel, cast steel, or malleable iron; galvanized. 

I. Rim Locks: BHMA A156.5, Grade 1, suitable for exterior use. 
1. Function: [621 - Latchbolt by key from outside and by turn from inside. 

Latchbolt is held retracted by device from inside] [622 - Deadbolt by key 
from outside and by turn from inside] [626 - Interlocking deadbolt operated 
by key from either side] [627 - Interlocking deadbolt operated by key from 
outside and by turn from inside] [629 - Deadlocking latchbolt by key from 
outside and by turn from inside] <Insert function>. 

2. Material: Cast, forged, or extruded brass or bronze. 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  
 

 
HMC Architects  DECORATIVE METAL SECURITY GATES 
3431010100  32 31 19.55 - 3 
 
MasterSpec Copyright © 2025 by the American Institute of Architects, portions Copyright © 2025 by HMC Architects for Lodi Gantner ES Inc 1 Site. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties. 

 

3. Mounting Plate: Configuration necessary for mounting locks. Fabricate from 1/8-
inch- thick, [steel plate; galvanized] [aluminum plate]. 

J. Mortise Locks: BHMA A156.13, Grade 1, suitable for exterior use. 
1. Function: [F06 - Holdback lock] [F07 - Storeroom or closet lock] [F09 - 

Apartment, exit, or public toilet lock] [F16 - Double-cylinder deadlock] [F17 - 
Deadlock] <Insert function>. 

2. Material: Brass or bronze. 
3. Levers: Cast, forged, or extruded brass or bronze. 
4. Mounting Box: Configuration necessary to enclose locks. Fabricate from 1/8-

inch- thick, [steel plate; galvanized] [aluminum plate]. 

K. Cane Bolts: Provide for inactive leaf of pairs of gates. Fabricated from [1/2-inch-] [3/4-
inch-] diameter, round steel bars, hot-dip galvanized after fabrication. Finish to match 
gates. Provide galvanized-steel pipe strikes to receive cane bolts in [closed position] 
[both open and closed positions]. 

L. Finish exposed welds to comply with NOMMA Guideline 1, [Finish #2 - completely 
sanded joint, some undercutting and pinholes okay] [Finish #3 - partially dressed 
weld with splatter removed] [Finish #4 - good-quality, uniform undressed weld 
with minimal splatter]. 

M. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A123/A123M. For hardware items, hot-dip galvanize to 
comply with ASTM A153/A153M. 

N. Metallic-Coated-Steel Finish: [High-performance coating] [Galvanized finish]. 

O. Steel Finish: [Primed] [Shop painted] [High-performance coating]. 

2.03 STEEL AND IRON 

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

B. Tubing: ASTM A500/A500M, cold-formed steel tubing. 

C. Galvanized-Steel Sheet: ASTM A653/A653M, structural quality, Grade 50, with G90 
coating. 

2.04 COATING MATERIALS 

A. Shop Primer for Steel: Manufacturer's standard lead- and chromate-free, nonasphaltic, 
rust-inhibiting primer complying with MPI#79 and compatible with topcoat. 
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2.05 MISCELLANEOUS MATERIALS 

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

B. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M and specifically recommended by manufacturer 
for exterior applications. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for site clearing, earthwork, pavement work, construction layout, and other conditions 
affecting performance of the Work. 

B. Do not begin installation before final grading is completed unless otherwise permitted 
by Architect. 

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

3.02 INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach hardware using tamper-resistant or 
concealed means. Install ground-set items in concrete for anchorage. Adjust hardware 
for smooth operation and lubricate where necessary. 

B. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. 
Excavate holes to a diameter of not less than 4 times post size and a depth of not less 
than 24 inches plus 3 inches for each foot or fraction of a foot that fence height 
exceeds 4 feet. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 

hold in position during setting with concrete or mechanical devices. 
2. Concrete Fill: Place concrete around [posts] [and] [sleeves] and vibrate or tamp 

for consolidation. Protect aboveground portion of posts from concrete splatter. 
a. Exposed Concrete: Extend 2 inches above grade. Finish and slope top 

surface to drain water away from post. 
b. Concealed Concrete: Top [2 inches] <Insert dimension> below grade as 

indicated on Drawings to allow covering with surface material. Slope top 
surface of concrete to drain water away from post. 
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3. Posts Set in Concrete: Extend post to within 6 inches of specified excavation 
depth, but not closer than 3 inches to bottom of concrete. 

4. Space posts uniformly at [6 feet] [8 feet] <Insert dimension> o.c. 

3.03 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

B. Automatic Gate Operators: Energize circuits to electrical equipment and devices. 
Adjust operators, controls, safety devices,[ alarms,] and limit switches. 
1. Hydraulic Operators: Purge operating system, adjust pressure and fluid levels, 

and check for leaks. 
2. Operational Test: After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation. 
3. Test and adjust controls[, alarms,] and safeties. Replace damaged and 

malfunctioning controls and equipment. 

C. Lubricate hardware and other moving parts. 

END OF SECTION 
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SECTION 32 33 00 - SITE FURNISHINGS  

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Trash receptacles. 

2. Tree grates. 

3. Bicycle racks/lockers. 

4. Wire mesh teaching screen 

5. Garden Boxes 

6. Sundail 

7. Drinking Fountain 

8. Various Seating Elements 

1.02 RELATED REQUIREMENTS 

A. Section 01 6116, Volatile Organic Compound (VOC) Restrictions; for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

B. Section 01 8113, Sustainable Design Requirements, for CAL-Green general 
requirements and procedures. 

C. Section 32 1600, Site Concrete. 

D. Section 32 8000, Irrigation. 

E. Section 32 9000, Planting. 

F. Section 33 4000, Storm Drainage Utilities. 

1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 



 SAMUEL M. GANTNER ELEMENTARY SCHOOL - INC 1  
 LODI, CALIFORNIA  
 DSA SUBMITTAL  
 09 DECEMBER 2025  

 

 

MTW Group  SITE FURNISHINGS 

25031  32 33 00- 2 

 
(Reserved for copyright notice as needed or required by each consultant) 

 

 

C. ASTM International (ASTM): 

1. A36/A36M:  Standard Specification for Carbon Structural Steel. 

2. A787/A787M:  Standard Specification for Electric-Resistance-Welded Metallic-
Coated Carbon Steel Mechanical Tubing. 

3. C150/C150M:  Standard Specification for Portland Cement. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

B. Coordination: 

1. Contractor shall be responsible for the proper installation of all accessories 
embedded in concrete and for the provision of connections, holes, openings, and 
similar work necessary to the execution of the work of the trades. 

1.05 ACTION SUBMITTALS 

A. Order all manufactured items within 15 days of award of contract so items will be on 
hand as construction progresses.  Show proof of ordering and, if desired, request 
progress payment for the material cost at this time. 

B. Shop Drawings: 

1. Horizontal and vertical layout of site furnishings applicable to the respective 
furnishings item.  

C. Product Data: Manufacturer’s literature, specifications, installation instructions, 
maintenance instructions, and footing instructions as applicable for proposed products. 

D. Samples: 

1. Finishes and integral colors for selection. 
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2. Manufacturer’s full range of colors for Architect’s selection. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer. 

B. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 

b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

C. Sample of manufacturer’s warranty. 

1.07 CLOSEOUT SUBMITTALS 

Warranty/Guarantee: Submit executed warranty and Subcontractor’s guarantee. 

1.08 QUALITY ASSURANCE 

A. Installer Qualifications: Engage experienced subcontractors, with minimum 5 years of 
experience installing site furnishings similar in material, design, and extent to each type 
indicated for this Project and with a record of successful in-service performance. 

B. Single-Source Responsibility: Use materials and products of one manufacturer 
whenever possible. 

C. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the Drawings to be salvaged and re-used. 

D. Materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Site furnishings shall be delivered in good condition in original unopened packages with 
labels intact and unloaded at job site in such a manner that no damage occurs to the 
product during hauling, handling or unloading at the job site. 
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B. Store materials in protected, dry conditions off of ground and in areas so as to not 
interfere with the progress of the Work. 

C. Transport, store and handle in strict accordance with the manufacturer’s written 
instructions and recommendations. 

1.10 FIELD CONDITIONS 

Make and be responsible for field dimensions necessary for proper fitting and completion 
of work.  Report discrepancies to Architect before proceeding. 

1.11 WARRANTY 

A. Manufacturer: In addition to the Contractor’s and Subcontractor’s Guarantee, furnish 
Owner with manufacturer’s fully executed written warranties against defects in materials 
and workmanship as available and for the following for the period noted: 

PART 2 - PRODUCTS 

2.01 DESIGN AND PERFORMANCE CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.02 MATERIALS 

A. Trash Receptacles: As indicated on Drawings. 

B. Tree Grates: As indicated on Drawings. 

C. Bicycle Racks: As indicated on Drawings. 

D. Bicycle Lockers: As indicated on Drawings. 

E. Various Seating Elements 

1. Concrete seating: Wausau, or equal. 

2. Seating boulders: As indicated on Drawings. 

3. Wood seating log 

a. Triple balance beam: As indicated on Drawings. 
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b. Double balance beam: As indicated on Drawings. 

c. Single balance beam: As indicated on Drawings. 

4. Bench: As indicated on Drawings. 

F. Teaching Screens: As indicated on Drawings. 

G. Drinking Fountain: As indicated on Drawings. 

H. Sun Dial: As indicated on Drawings. 

I. Garden Boxes: As indicated on Drawings. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of the work of this Section, carefully examine and verify that installed 
work of other trades is complete to the point where this installation may properly 
commence. 

B. Verify that specified items may be installed in accordance with the approved design. 

C. Do not proceed with installation until conditions for installation are satisfactory. 

3.02 INSTALLATION 

A. General: 

1. Installation shall be in strict conformance with referenced standards, the 
manufacturer’s written directions, as shown on the Drawings and as herein 
specified. 

2. Furnish anchors, bolts, and appurtenances required as provided or recommended 
by manufacturer for installation to ensure proper fit and accurate placements. 

B. Locate equipment furnishing as indicated on the Drawings. If not shown, locate in 
accordance with shop drawings and as approved by Architect.  

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

D. Cover all exposed fasteners with integral cover plates or applied vandal-proof covers, so 
there are no rough or protruding edges which can cause injury. 

3.03 CLEANING AND ADJUSTING 
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A. Upon completion of installation, remove manufacturer’s temporary labels and marks of 
identification. 

B. Thoroughly wash surfaces and remove foreign material. 

C. Galvanized metal that is cut, damaged, or modified after fabrication shall be immediately 
painted with zinc-rich paint to prevent rusting. 

D. Leave entire work in neat, orderly, clean and acceptable condition. 

3.04 PROTECTION 

A. Protect work and materials of this Section prior to and during installation and protect the 
installed work and materials of other trades. 

B. Exposed finishes shall be free from scratches, dents, permanent discolorations and other 
defects in workmanship or material. 

C. In the event of damage, make repairs or replace damaged items to the approval of the 
Architect at no additional cost to the Owner. 

END OF SECTION 
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SECTION 32 80 00 - IRRIGATION 

PART 1 - GENERAL 

Construction Documents and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification sections, apply to this section. 

1.01 DESCRIPTION 

A. Scope of Work: Furnish all labor, materials, tools, equipment, and transportation required 
to perform and complete the installation of an automatic sprinkler irrigation system, 
including all piping, sprinkler heads, controls, connections, testing, etc. as shown on the 
Drawings and as specified herein.  The water source for this project is potable water.  

B. Utilize and accept as standards manufacturer’s recommendations and/or installation 
details for any information not specifically detailed on the Drawings. 

1.02 RELATED SECTIONS 

A. SUBMITTAL PROCEDURES: Section 01 33 00. 

B. CLOSEOUT PROCEDURES: Section 01 77 00. 

C. ELECTRICAL: Division 26. 

D. EARTHWORK: Section 31 00 00. 

E. LANDSCAPING: Section 32 90 00. 

1.03 GUARANTEE 

Guarantee all workmanship and materials hereunder against defective workmanship and 
materials, including damage by leaks and settlement of irrigation trenches, for the 
duration specified in Division 01 of these Specifications.  (The Contractor is not 
responsible for vandalism or theft after date of final acceptance.) 

1.04 QUALITY CONTROL 

A. Qualifications of Contractor: Work must be completed by a licensed Landscape 
Contractor.  Provide proof of five years of continuous experience in landscaping and 
irrigation of projects of similar size (+\- 20% of the construction cost) and scope for 
education campuses. Contractor to have a minimum of two projects either completed or 
in construction in the last five years.   
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B. Work Force: Ensure that an experienced foreman is present at all times during 
installation.  Keep the same foreman and workers on the job from commencement to 
completion. 

C. Reviews: Specifically request reviews of all items listed below in “Inspection 
Requirements” prior to progressing to the next level of work. 

D. Certification: Ensure that the contractor installing the Central Control System is trained 
and certified in the installation of the Central Control System.  The training and 
certification must have been completed within two years prior to the installation date. 

E. Standards: 

1. Provide work and material in full accordance with the rules and regulations of the 
California Electric Code; the California Plumbing Code; and other applicable state 
or local laws or regulations. 

2. Furnish, without extra charge, additional material and labor required to comply with 
these rules and regulations, though the work may not be specifically indicated in 
the Specifications or Drawings. 

3. Where the Specification requirements exceed those of the above-mentioned 
codes and regulations, comply with the requirements in the Specifications. 

F. Delivery, Storage, and Handling: 

1. Use all means necessary to protect irrigation system materials before, during, and 
after installation and to protect related work and material. 

2. Handle plastic pipe carefully, especially protecting it from prolonged exposure to 
sunlight.  Store pipe on beds that are the full length of the pipe, and keep pipe flat 
and off the ground with blocks. 

G. Required Start-up Procedures: 

1. Booster Pump: 

a. Order booster pump as soon as possible to avoid delays in the project. 

b. After booster pump and electrical connections have been installed, power 
has been made available, the downstream irrigation system has been 
pressure-tested, heads have been set, and trenches have been backfilled 
and compacted, request that the booster pump manufacturer’s technician 
participate in and/or direct the start-up of the booster pump. Start-up shall 
include all testing and settings for the following: 

1.) Flow 
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2.) Pressure 

3.) Connections 

4.) Electrical currents 

5.) Wire connections 

6.) Pump installation 

c. Upon successful completion of testing by the booster pump technician, 
request that a checklist/certification be completed and signed by the 
technician.  Deliver copies of the certification to both the Owner’s 
Representative and the Landscape Architect prior to the commencement of 
the landscape maintenance period. 

2. Automatic Controller 

a. Install controllers, master valves, flow sensors, wiring, cables, Ethernet and 
any other components not shown on the Drawings. 

b. Request that the manufacturer’s representative participate and/or direct the 
start-up of the Central Control System. Start-up shall include all testing and 
settings for the following: 

1.) Flow sensor 

2.) Grounding 

3.) Wire connections 

4.) Overall instruction 

c. Run the system; record the flows per valve and report them to the Owner’s 
Representative. 

H. Comply with the requirements of Section 01 77 00 – CLOSEOUT PROCEDURES.  

1.05 INSPECTION REQUIREMENTS 

A. Request and hold a pre-construction meeting prior to beginning the work of this Section. 
Parties required to be in attendance are the Landscape Contractor, Project Inspector, 
Owner’s Representative, and the Landscape Architect. 

B. Prior to commencement of the work of this Section, obtain written verification from the 
project Civil Engineer that the rough grade in landscape areas is in conformance with 
Section 31 00 00 - EARTHWORK.   
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C. Obtain verification from Project Inspector for the following at the appropriate times during 
construction and prior to further progression of work in this Section:   

1. Pressure testing of all mainlines and lateral lines (See “Hydrostatic Tests – Open 
Trench” in Part 3.15 of this Section), 

2. Trench depth, 

3. Sleeves under pavement, 

4. Flushing of all mainlines and lateral lines, 

5. Installation of Leemco joint restraints and bolts, 

6. Backfill and pipe bedding, 

7. Layout of heads, 

8. Operation of system and coverage adjustments (with Landscape Architect) after 
system is fully automated and operational, backfill of trenching is completed, and 
surface has been restored to original grades.  This review is to be completed in 
conjunction with the delivery of plant material and review of finish grade in all 
planted areas. 

D. In case of failure to obtain any verification by the Project Inspector as required above, 
remove and replace work as necessary to obtain the verification at no additional cost to 
the Owner. 

1.06 SUBMITTALS AND SUBSTITUTIONS 

A. Comply with requirements of Section 01 33 00 – SUBMITTAL PROCEDURES. 

B. Product names are used as standards; provide proof as to equality of any proposed 
material and do not use other materials or methods unless approved in writing by the 
Owner’s Representative. Submit no more than one request for substitution for each item. 
The decision of the Owner’s Representative is final.  

C. Use equipment capacities specified herein as the minimum acceptable standards. 

D. List materials in the order in which they appear in Specifications; include substitutions. 
Submit the list for approval by the Owner’s Representative. 

E. Make any mechanical, electrical, or other changes required for installation of any 
approved, substituted equipment to satisfaction of Owner’s Representative and without 

additional cost to Owner.  Approval by Owner’s Representative of substituted equipment 
and/or dimensional drawing does not waive these requirements. 
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F. Do not construe approval of material as authorization for any deviations from 
Specifications unless attention of Owner’s Representative has been directed to specified 
deviations. 

1.07 PROJECT CONDITIONS, AND PROTECTION  

A. Information on Drawings relative to existing conditions is approximate. During progress 
of construction, make deviations necessary to conform to actual conditions, as approved 
by Owner’s Representative, without additional cost to Owner.  Accept responsibility for 
any damage caused to existing services.  Promptly notify Owner’s Representative if 
services are found which are not shown on Drawings. 

B. Protect existing trees-to-remain as specified in “Existing Tree Protection” in Part 3.02 of 
this Section. 

C. Protect existing utilities within construction area.  Repair damages to utility lines that 
occur as a result of operations of this work. 

D. Verify dimensions at building site and check existing conditions before beginning work. 
Make changes necessary to install work in harmony with other crafts after receiving 
approval by Owner’s Representative. 

1.08 MAINTENANCE AND OPERATING INSTRUCTIONS 

A. Furnish three complete sets of operating maintenance instructions bound in a hardback 
binder and indexed.  Start compiling data upon approval of list of materials.  Do not 
request final inspection until booklets are approved by Owner’s Representative. 

B. Incorporate the following information in these sets: 

1. Complete operating instructions for each item of irrigation equipment. 

2. Typewritten maintenance instructions for each item of irrigation equipment. 

3. Manufacturer's bulletins which explain installation, service, replacement parts, and 
maintenance. 

4. Service telephone numbers and/or addresses posted in an appropriate place as 
designated by Owner’s Representative. 

1.09 RECORD DRAWINGS  

Upon completion of work, and as a precedent to final payment, deliver to Owner’s 
Representative one complete set of reproducible originals of Drawings showing work 
exactly as installed. (See “Record Drawings” in Part 3.18 of this Section) 
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PART 2  - PRODUCTS 

2.01 GENERAL 

Use materials as specified; any deviation from the Specifications must first be approved 
by the Owner’s Representative in writing.  All material containers or certificates shall be 
clearly marked by manufacturer as to contents for inspection.  

2.02 MATERIALS 

A. Central Control System: As indicated on Drawings. 

B. Master Valves and Flow Sensors: As indicated on Drawings. 

C. Automatic Control Valves: As indicated on Drawings. 

D. Gate Valve: As indicated on Drawings. 

E. Pipe and Fittings: 

1. PVC pipe: As indicated on Drawings. 

2. PVC fittings three-inch (3”) size and smaller: High impact, standard weight, 
Schedule 40, molded PVC as manufactured by George Fischer, Lasco, Spears, or 
approved equal. 

3. PVC fittings four-inch (4”) size and larger: High impact, standard weight, Class 200 
gasketed, molded PVC as manufactured by George Fischer, Lasco, Spears, or 
approved equal.  

4. All plastic pipe and fittings: Continuously and permanently marked with 
manufacturer's name, type of material, IPS size, schedule, NSF approval, and 
code number. 

5. Threaded PVC pipe and nipples: IPS Schedule 80 when necessary to use 
threaded connections to gauges, valves, or control valves.  Threaded adapters 
may be used in place of nipples when making pipe to valve connections. 

6. Use 45-degree fittings for changes in depth of pipe, and at transition from main line 
to automatic control valves. 

7. Piping above ground: Schedule 40 galvanized steel with cast-iron fittings. 

8. Piping used for electrical purposes to be Schedule 40 PVC Rigid Nonmetallic 
Conduit electrical conduit.   

F. Booster Pump: As indicated on Drawings. 
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G. PVC Primer: Weld-On P-70 Purple Primer or approved equal. 

H. PVC Glue: Weld-On 711 Gray heavy bodied PVC Cement or approved equal. 

I. PVC Glue for connections to Flexible PVC: Weld-On 795 Blue Flex PVC Cement or 
approved equal. 

J. Sprinkler Heads: As indicated on Drawings. 

K. Quick Coupler Valves: As indicated on Drawings. 

L. Sleeves: As indicated on Drawings. 

M. All Valve Boxes and Covers:  Manufactured, green with “Irrigation – Non-Potable” 
permanently embossed on cover. Carson, Rainbird or approved equal. 

N. Automatic Sprinkler Control Wire: 

1. Connections between remote control valves and controller: UF-14 direct burial 
polyethylene (PE) insulated wire, Paige Electric P7079D or approved equal.  
Common wire to be white, and lead wire to be colored.  If multiple controllers are 
used, a different color is to be used for each controller's lead wire. (Use red for the 
first controller).  Spare wires are to be yellow.  

2. UL Listed waterproof sealing pack for wire connections: 3M DBR/Y-6, or approved 
equal. 

3. Provide adequate working space around electrical equipment in compliance with 
local codes and ordinances. 

4. Electrical, other than low voltage, such as power wiring, conduit, fuses, thermal 
overloads and disconnect switches, is included under Division 26 of these 
Specifications. 

O. Trace Wire: 

1. Direct burial #12 AWG Solid, steel core soft drawn tracer wire, 250# average 
tensile break load, 30 mil high molecular-high density polyethylene jacket 
complying with ASTM-D-1248, 30-volt rating.  Color shall be green. 

2. Connectors: UL Listed waterproof sealing pack for wire connections: 3M DBR/Y-
6, or approved equal. 
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P. Master Valve and Flow Sensor Connection to Controller:   

1. Master valve wires are to be UF-14 direct burial plastic-coated wire.  Wire color to 
be blue for the lead and white for the common.  If there are two master valves, the 
second master valve wire is to be blue/white striped for the lead and white for the 
common. 

2. Flow sensor wires are to be Rainbird PE-39.  If there are two flow sensors, the 
wires leading to each flow sensor is be a different color.   

Q. Unions And Flanges: 

1. Steel unions and flanges two inches (2”) and smaller: 150 lb. screwed black (brass 
to iron seat) or galvanized malleable iron (ground joint).   

2. Steel unions and flanges two and one-half inches (2 ½”) and larger: 150 lb. black 
flange union, flat-faced, full gasket. 

3. Gaskets: One-sixteenth inch (1/16”) thick rubber Garlock No. 122, Johns-Manville 
or approved equal. 

4. Flange Bolts:  Open-hearth bolt steel, square heads with cold pressed hexagonal 
nuts, cadmium plated in ground.  Provide copper-plated steel bolts and nuts or 
brass bolts and nuts for brass flanges. 

R. Valve Identification Tags: Christy’s irrigation ID tags, standard yellow color or approved 
equal. 

S. Sand for Trench Backfill: Natural sand, free of roots, bark, sticks, rags, or other 
extraneous material. 

PART 3 - EXECUTION 

3.01 SITE CONDITIONS 

Locations of existing utilities and other improvements shown on the Drawings are 
approximate. Verify existing conditions and, should any utilities be encountered that are 
not indicated on the plans, notify the Owner’s Representative immediately. Accept 
responsibility for any damages caused to existing services. 

3.02 PREPARATION 

A. Scheduling: Notify the Project Inspector prior to commencing and/or continuing the work 
of this Section. Remove and replace, at no cost to Owner, any work required as a result 
of failure to give the appropriate notification.  
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B. Examination: Examine conditions of work in place before beginning work; report defects. 

C. Measurements: Take field measurements; report variance between plan and field 
dimensions. 

D. Protection: Maintain warning signs, shoring and barricades as required. Prevent injury 
to, or defacement of, existing improvements.  At no additional cost to Owner, repair or 
replace items damaged by installation operations. 

E. Existing Tree Protection: 

1. Avoid unnecessary root disturbance, compaction of soils within drip line, or limb 
breakage. 

2. Do not store material or dispose of any material other than clean water within the 
drip line. 

3. Provide adequate irrigation during construction. 

4. Replace any tree damaged during construction with a tree of equal size and value 
at no additional cost to Owner. 

5. Adjust trench locations in field to minimize damage to existing elements and plant 
roots of trees-to-remain at no additional cost to Owner. 

F. Surface Preparation: Prior to beginning sprinkler irrigation work, complete placement of 
topsoil as specified in Section 31 00 00 – EARTHWORK.  Notify Project Inspector of 
irregularities if any. 

3.03 AUTOMATIC CONTROLLER 

A. Install system and components as per Drawings and manufacturer’s recommendations. 
All wiring connections shall be neatly accomplished within the controller cabinet. Connect 
Ethernet and grounding system as per manufacturer’s recommendations. 

B. Connect automatic control valves to controller(s) in sequence as shown on Drawings. 

C. Install all exposed wires to a minimum of twenty-four inches (24”) beyond controller within 
a UL approved rigid conduit. 

3.04 MASTER VALVES AND FLOW SENSOR 

A. Master Valve: Install as per manufacturer’s recommendation. Connect master valve 
wiring to the automatic controller.  Install wire in a conduit. Wire is not to have any splices 
between the valve and the controller. 
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B. Flow Sensor: Install as per manufacturer’s recommendation.  When using a “saddle” 
installation, install at the correct depth in the pipe and orientate the paddle properly for 
accurate reading of flow.  Install wire in a conduit. The wire is not to have any splices 
between the valve and the controller. 

3.05 GRADING 

Install all irrigation features to their finished grade and at depths indicated.  Complete 
and /or accommodate all rough grading and/or finish grading before commencing with 
trenching.   

3.06 LAYOUT 

A. Lay out work as accurately as possible to Drawings. Drawings are generally 
diagrammatic to extent that swing joint offsets and fittings are not shown. Record all 
changes on the Record Drawings. 

B. Do not willfully install the irrigation system as shown on Drawings when it is obvious, in 
the field, that obstructions or other discrepancies exist which may not have been 
considered in the design.  Notify Owner’s Representative of discrepancies before 
proceeding. 

3.07 EXCAVATING AND TRENCHING 

A. General:  Perform excavations as required for installation of work included under this 
Section, including shoring of earth banks to prevent cave-ins.  Restore surfaces, existing 
underground installations, etc., damaged or cut as result of this work to their original 
condition and in a manner approved by the Landscape Architect. 

B. Width:   

1. Make trenches wide enough to allow a minimum of six inches (6”) between parallel 
pipelines and three inches (3”) between side of pipe and side of trench.  Do not 
allow stacking of pipe within trench. 

2. Allow a minimum clearance of twelve inches (12”) in any direction from parallel 
pipes of other trades. 

C. Preparation of Excavations: Remove rubbish and rocks from trenches. Bed pipe on a 
minimum of three inches (3”) of clean, rock-free soil to provide a firm, uniform bearing 
for entire length of pipeline.  Cover pipe with a minimum of three inches (3”) of clean, 
rock-free soil.  If clean, rock-free soil is not available, use sand for pipe bedding and 
three inches (3”) of backfill above the pipe.  The remainder of the trench backfill material 
can be native soil.  Do not allow wedging or blocking of pipe. 
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D. Minimum depth of cover: Unless shown otherwise, provide the following minimums: 

1. Mainline: twenty-four inches (24”) cover. 

2. Lateral line:  twelve inches (12”) cover for spray heads, and eighteen inches (18”) 
cover for rotor heads. 

E. Conflicts with other trades: 

1. Hand-excavate trenches where potential conflict with other underground utilities 
exist. 

2. Where other utilities interfere with irrigation trenching and piping work, adjust the 
trench depth as instructed by Owner’s Representative. 

3.08 BACKFILL AND COMPACTING 

A. General: Do not begin until hydrostatic tests are completed. When system is operating 
and after required tests and inspections have been made, backfill trenches under paving 
areas to the compaction rate specified in Section 31 00 00 – EARTHWORK. 

B. Place backfill in six-inch (6”) layers and compact with an acceptable mechanical 
compactor. 

1. Compact backfill material in landscape areas to eighty-five percent (85%) 
maximum dry density of the soil. 

2. If settlement occurs along trenches, make adjustments in pipes, valves, and 
sprinkler heads, soil, sod or paving as necessary to bring the system, soil, sod or 
paving to the proper level or the permanent grade, without additional cost to the 
Owner. 

C. Excess Soil: Remove all rocks, debris, and excess soil that results from sprinkler 
irrigation trenching operations, landscape planting, and soil preparation operations off 
site at no additional cost to the Owner.  If soil meets topsoil requirements in Section 31 
00 00 – EARTHWORK, it may be used for finish grading. 

D. Finishing: Dress-off areas to eliminate construction scars. 

3.09 CONTROL WIRES 

A. General: Install control wires beneath sprinkler main line whenever possible; tape wires 
to mainline pipe.  Provide one spare wire for each controller. 

B. Slack Wire: Provide eighteen inches (18”) of slack wire for each wire connected to 
automatic control valve. Slack wire shall be coiled and left in the valve box.  Tape wires 
in bundles every ten feet (10’); do not tape wires in sleeves. 
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C. Expansion and Contraction: Snake wire in trench to allow for contraction of wire. 

D. Wire Passing Under Existing or Future Paving or Construction: Encase in PVC Schedule 
40 or galvanized steel conduit extending at least twelve inches (12”) beyond edges of 
paving or construction. 

E. Wire Connections: Install wire connections in a waterproof sealing pack. 

F. Wire Splicing: Permit splicing only on runs exceeding 500 feet.  Locate all splices within 
valve boxes. 

G. Wire Termination: Install wire in a valve box with eighteen inches (18”) of slack wire 
coiled and individually capped with approved waterproof sealing pack.   

H. Spare Wire: Install two (2) spare wires along each wire path.  If there is more than one 
wire path from the controller, the contractor to install two (2) spare wires per path.  
Provide eighteen inches (18”) of slack wire at each automatic control valve. 

3.10 TRACE WIRE 

A. General: Install trace wire above sprinkler main line whenever possible; tape wire to 
mainline pipe at 10’ intervals to ensure the wire remains adjacent to the pipe.   

B. Wire Connections: Install wire connections in a waterproof sealing pack. 

C. Trace wire access points shall be accessible at all automatic control valves. 

D. At all mainline end caps, a minimum of six feet (6’) of tracer wire shall be coiled and 
secured to the cap for future connections.  The end of the tracer wire shall be spliced to 
the wire of a six-pound zinc anode and is to be buried at the same elevation as the 
irrigation mainline. 

E. Testing: The contractor shall perform a continuity test on all trace wires in the presence 
of the client.  If the trace wire is found to be not continuous after testing, Contractor shall 
repair or replace the failed segment of the wire. 

3.11 FLUSHING LINES 

Thoroughly flush lines prior to installing valves, performing hydrostatic testing, or 
installing sprinklers. Divert water to prevent washouts. 

3.12 AUTOMATIC CONTROL AND QUICK COUPLER VALVES 

A. Install where shown and where practical; place no closer than twelve inches (12”) to walk 
edges, building walls, or fences. Refer to detail for example. 

B. Thoroughly flush mainline before installing valve. 
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C. Install valves in ground cover areas where possible. 

3.13 PIPING 

A. General: Install in conformance with reference standards, manufacturer’s written 
directions, as shown on Drawings and as herein specified. 

B. Workmanship: 

1. General: Install sprinkler irrigation equipment in planted areas throughout the site. 

2. Coordination: Organize location of sleeves with other trades as required. 

C. Pipe Line Assembly: 

1. General: 

a. Cutting: Cut pipe square; remove rough edges or burrs. 

b. Solvent-welded Connections: Use materials and methods recommended by 
the pipe manufacturer. 

c. Primer to be used on PVC fittings only.  No Primer to be used on Flexible 
PVC tubing. 

d. Brushes: Use non-synthetic brushes to apply solvents and primer. 

e. Cleaning: Clean pipe and fittings of dirt, moisture, and debris prior to applying 
solvent or primer. 

f. Assembly: Allow pipe to be assembled and welded on the surface or in the 
trench. 

g. Expansion and Contraction: Snake pipe from side to side of trench to allow 
for expansion and contraction. 

h. Location: Locate pipes as shown on Drawings except where existing supply 
valves, utilities or obstructions prohibit or where slight changes are approved 
to better suit field conditions. 

2. Elastomeric Seal (Gasket) Joints: 

a. General: Assemble in strict conformance with the pipe manufacturer’s 
instruction. 

b. Rubber Rings: Use rubber rings specific for water service systems. 
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c. Cleaning: Thoroughly clean ring and groove of dirt, moisture and debris 
using a clean, dry cloth.  Do not use solvents, lubricants, cleaning fluids or 
other material for cleaning. 

d. Seating: Properly seat ring in groove. 

e. Spigot: General: Clean spigot-end of pipe as in “Cleaning” above prior to 
applying lubricant recommended by pipe manufacturer.  Insert spigot into 
bell and seat to full depth required. 

3. Connections: 

a. Threaded Plastic Pipe Connection:   

1.) Use Teflon tape or pipe joint compound. 

2.) When assembling to threaded pipe, take up joint no more than one full 
turn beyond hand-tight. 

b. Metal Valves and Plastic Pipe: Use threaded plastic male adapters. 

c. Metal to Metal Connections:   

1.) Use specific joint compound or gasket material for type of joint made.  
Where pipe of dissimilar metals are connected, use dielectric fittings. 

2.) Where assembling, do not allow more than three full threads to show 
when joint is made up. 

d. Where assembling soft metal (brass or copper) or plastic pipe, use strap-
type friction wrench only; do not use a metal-jawed wrench. 

e. Threading: 

1.) Do not permit the use of field-threading of plastic pipe or fittings. Use 
only factory-formed threads. 

2.) Use factory-made nipples wherever possible.  Permit the use of field-
cut threads in metallic pipe only where absolutely necessary.  When 
field-threading, cut threads accurately on axis with sharp dies. 

3.) Use pipe joint compound for all threaded joints.  Apply compound to 
male thread only. 
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4. Sleeves and conduits: 

a. Use sleeves of adequate size to accommodate retrieval for repair of wiring 
or piping and extend a minimum of twelve inches (12”) beyond edges of walls 
or paving. 

b. Provide removable, non-decaying plug at end of sleeve to prevent entrance 
of soil. 

5. Unions: Locate unions for easy removal of equipment or valve.  

6. Joint Restraints: Install per manufacturer’s recommendations 

7. Capping: Plug or seal opening as lines are installed to prevent entrance materials 
that would obstruct pipe.  Leave in place until removal is necessary for completion 
of installation. 

D. Drip Irrigation Tubing: Install as per Drawings. 

3.14 SPRINKLER HEADS 

A. Sprinkler heads: Locate as shown on the Drawings except where existing conditions 
prohibit, or slight changes are approved to achieve as good or better coverage under the 
same conditions.  Do not allow sprinkler head spacing to exceed the maximum shown 
on the Drawings. Plumb heads. 

B. Handling, Assembly of Pipe, Fittings, and Accessories: Allow only skilled tradesmen to 
handle and assemble pipe, fittings and equipment.  Keep interior of pipes, fittings and 
accessories clean at all times.  Close ends of pipe immediately after installation; leave 
closure in place until removal is necessary for completion of installation.  Do not permit 
bending of pipe. 

C. Flushing:  Remove end heads and operate system at full pressure until all rust, scale, 
and sand is removed.  Divert water to prevent ponding or damage to finished work. 

D. Coverage: Accept responsibility for full and complete coverage of irrigated areas to 
satisfaction of Landscape Architect and make necessary adjustments to better suit field 
conditions at no additional costs to Owner. 

3.15 CONCRETE WORK  

A. Housekeeping pads for at-grade irrigation equipment are included under this Section of 
Specifications.  See plans for any housekeeping pads. 
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B. Concrete shall have a minimum strength of 2500 psi. The slump test shall be a four inch 
(4”) maximum slump. At twenty-eight days, the concrete shall have a minimum strength 
of 2500 psi.  Use materials and mix in accordance with ASTM C 94.  Refer to Section 32 
16 00 SITE CONCRETE. 

3.16 FIELD QUALITY CONTROL 

A. Visual Inspection: Verify that all pipe is homogenous throughout and free from visual 
cracks, holes, or foreign materials.  Inspect each length of pipe.  All materials are subject 
to impact test at the discretion of the Landscape Architect. 

B. Hydrostatic Tests – Open Trench: 

1. Center-load piping with a small amount of backfill to prevent arching or slipping 
under pressure. 

2. Request the presence of the Project Inspector in writing at least forty-eight hours 
in advance of testing. 

3. At no additional cost to Owner, test in the presence of the Project Inspector. 

4. Apply continuous static water pressure of 100 psi when welded plastic joints have 
cured at least twenty-four hours, and with the risers capped, as follows: test main 
lines and submains for four hours; test lateral lines for two hours. 

5. Repair leaks resulting from tests; and repeat tests. 

6. Test to determine that all sprinkler heads function according to manufacturer's data 
and give full coverage according to intent of Drawings.  Replace any sprinklers not 
functioning as specified with ones that do, or otherwise correct system to provide 
satisfactory performance. 

C. Continuity Testing:  Test locating device and control wires for continuity prior to and after 
back-filling operations. 

3.17 CLEAN-UP 

Remove debris resulting from work of this Section. 

3.18 ADJUSTMENTS AND MAINTENANCE 

A. Adjusting System: Prior to acceptance, satisfactorily adjust and regulate entire system.  
Set watering schedule on controller appropriate to types of plants and season of year.  
Adjust remote control valves to operate sprinkler heads at optimum performance based 
on pressure and simultaneous demands through supply lines. 
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B. System Layout: Provide reduced prints of Record Document irrigation plans, laminated 
in four (4) mil. plastic, of size to fit controller door.  Enlarge remote-control valve 
designations as necessary for legibility.  Color-code areas covered by each station.  Affix 
plans to inside of controller door. 

C. Instructions: Upon completion of work, instruct maintenance personnel on operation and 
maintenance procedures for entire system. 

D. Flow Charts: Record and prepare an accurate flow-rate chart for each automatic control 
valve. 

3.19 RECORD DRAWINGS 

A. Regularly update plans of the system and any changes made to the system throughout 
the project.  Record all changes on this plan before trenches are back-filled.   

B. Record the as-built information on reproducible plans provided by the Architect. 
Complete and submit the Record Drawings to the Architect before applying for payment 
for work installed.  

C. As-built drawings are to be completed electronically with a pdf editing software or 
computer aided drafting software.  As-built drawing done by hand will not be accepted 
for final submittal. 

D. Show the following on the Record Drawings accurately to scale and dimensioned from 
two permanent points of reference: 

1. Distance of mainline from nearby hardscape. 

2. Location of automatic control valves, quick couplers, and gate valves. 

3. Location and size of all sleeves. 

4. Location of automatic control wires and spares. 

3.20 OPERATION MANUALS 

Deliver two complete sets of manufacturer's warranties, Contractor guarantees, 
instruction sheets, parts lists and operation manuals to the Architect before requesting 
final acceptance of the project.  Do not request final inspection until the sets are 
approved. 

END OF SECTION 
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SECTION 32 90 00 - LANDSCAPING 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: Furnish all labor, materials, tools, equipment, and transportation required 
to perform and complete the following work as specified herein: 

1. Soil Preparation and Fertilization 

2. Planting 

3. Sodding 

4. Weed Control 

5. Decomposed Granite 

6. Mulch 

7. Engineered Wood Fiber 

8. Clean-up 

9. Landscape Maintenance Period 

10. Guarantee 

B. Work not included in this Section: Landscape elements such as concrete walks, fencing, 
outdoor lighting, rough grading, and clearing are not a part of this Section unless shown 
on the landscape Drawings. 

C. Construction Documents and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specifications sections, apply to this section. 

1.02 RELATED SECTIONS 

A. SUBMITTAL PROCEDURES: Section 01 33 00. 

B. CLOSEOUT PROCEDURES: Section 01 77 00. 

C. EARTHWORK: Section 31 00 00. 

D. IRRIGATION: Section 32 80 00. 
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1.03 GUARANTEE 

A. The guarantee period for lawn and plant material shall be the duration of the landscape 
maintenance period, from commencement until final acceptance of the work of this 
Section.  See Division 01 for other applicable guarantee requirements. 

B. During the guarantee period, repair and/or replace plants and lawn not in satisfactory 
growing condition, as determined by Owner’s Representative, without additional cost to 
Owner. Plants are to be replaced as per “Landscape Maintenance” in Part 3.11 of this 
Section, using plants of the same kind and size specified in plant list. 

1.04 QUALITY CONTROL 

A. Qualifications: Work must be completed by a licensed Landscape Contractor.  Provide 
proof of five years of continuous experience in landscaping and irrigation of projects of 
similar size (+\- 20% of the construction cost) and scope for education campuses. 
Contractor to have a minimum of two projects either completed or in construction in the 
last five years.   

B. Work Force: Ensure that an experienced foreman is present at all times during 
installation. Keep the same foreman and workers on the job from commencement to 
completion. 

C. Reviews:  Specifically request reviews of all items listed below in “Inspection 
Requirements” prior to progressing to the next level of work. The Owner’s 
Representative reserves the right to inspect and reject material, both at place of growth 
and at site, before and/or after planting, for compliance with requirements for name, 
variety, size and quality. 

D. Reference Standards:  Meet or exceed Federal, State and County laws requiring 
inspection of all plants and planting materials for plant disease and insect control. 

E. Delivery, Storage, and Handling: 

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

2. Bulk Materials: 

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

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

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

F. Plant Material: 

1. Conform to the current edition of Horticultural Standards for quality of Number 1 
grade nursery stock as adopted by the American Association of Nurserymen.  
Conform to sizes specified on plant legend.  Select plants which have a natural 
shape and appearance. 

2. Select only plants that are true to name, and tag one of each bundle or lot with the 
name of the plant in accordance with the standards of practice of the American 
Association of Nurserymen.  In all cases, botanical names shall take precedence 
over common names. 

3. Tag each plant of a patented variety with the variety and identification number, 
where applicable, as it is delivered to the job site. 

4. Select only plants which have been nursery-grown in accordance with good 
horticultural practices and which have been grown under climatic conditions similar 
to those in the locality of the project for at least one year. 

5. Select only plants which are typical of their species or variety; have normal habits 
of growth; are sound, healthy, vigorous, well-branched and densely-foliated when 
in leaf; are free of disease, insect pests, eggs or larvae; and have a healthy and 
well-developed root system. 

6. Select only container stock that has been grown in the containers in which 
delivered for at least six (6) months, but not over two (2) years. Provide samples 
to show that there are no root-bound conditions. 

7. Do not use plants that are severely pruned or headed-back to meet size 
requirements. 

8. Do not plant container-grown plants that have cracked or broken balls of earth 
when taken from the container. Remove canned stock carefully from cans after 
containers have been cut on two sides with tin snips or other approved cutter. 

9. Coordinate a time for the Landscape Architect to inspect the plants upon their 
delivery to the project site. 

10. At any time prior to final acceptance, be prepared to replace any plants that are 
rejected by the Owner’s Representative because of physical damage to the plant. 

11. Do not remove container-grown stock from containers before time of planting. 
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12. Be prepared to replace plants which are rejected by the Owner’s Representative 
for the following reasons: 

a. Trunk bark damage caused by sunburn, 

b. Trunk bark wounds caused by rubbing stakes or ties, 

c. Trunk bark damage caused by ties that have girdled the tree, 

d. Tree head development that is lopsided and not symmetrical in form, 

e. Tree branches that cross or touch, 

f. Tree branches with double leaders (unless multi-trunk trees are specified). 

13. Stake shrubs with one-inch by one-inch by eighteen-inch (1”x1”x18”) stakes in 
such manner that the stakes are not visible, and tie to upright position if they lean 
and/or are not growing in a vertical position.   

14. Furnish quantities necessary to complete the work as shown on the Drawings and, 
if necessary, make up for any discrepancies in the quantities given in the Plant List 
at no additional cost to Owner.   

G. Comply with the requirements of Section 01 77 00 – CLOSEOUT PROCEDURES.  

1.05 INSPECTION REQUIREMENTS 

A. Landscape Architect reserves the right to examine and reject plant material both at place 
of growth and at site, before and after planting, for compliance with requirements of 
name, variety, size, and quality. 

B. Request and hold a pre-construction meeting prior to beginning the work of this Section. 
Parties required to be in attendance are the Landscape Contractor, Project Inspector, 
Owner’s Representative, and Landscape Architect.   

C. Obtain verification from Project Inspector for the following at the appropriate times during 
construction and prior to further progression of work in this Section:   

1. Rough grading is to tolerances specified in Section 31 00 00 – EARTHWORK. 

2. The placement of landscape backfill material is as specified in this Section. 

3. Prior to the commencement of the planting specified in this Section, the coverage 
and operation of the sprinkler irrigation system are as specified in Section 32 80 
00 - IRRIGATION. 
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4. The soil amendment does not include any metal fragments.  (Obtain a letter from 
the manufacturer stating that the material submitted for use on this project has no 
metal or foreign objects. Submit this letter as part of the Data Sheet submittal 
package [see “Submittals and Substitutions” in this Section]) 

5. Required Test:  For each load of soil amendment delivered to the site, spread at 
least two cubic yards (2 cy) of material onto a paved surface approximately two 
inches (2”) deep.  Pass a magnetic rake over the material in two directions.  If any 
metal is found, test the entire load in the same manner.  Perform all testing in the 
presence of the Project Inspector. 

6. Soil amendments, fertilizer, bark mulch and materials used for hydroseeding have 
been delivered to the site by the supplier, the invoices from the supplier indicate 
the project name and quantities delivered, and the Project Inspector has received 
copies of all such documents. 

7. Prior to planting, amendments and conditioners have been incorporated as per 
pre-planting recommendations, and planting areas have been finish graded. 

D. In case of failure to obtain any verification by the Project Inspector as required above, 
remove and replace work as necessary to obtain the verification at no additional cost to 
the Owner. 

E. Beginning of Maintenance Period: Verify all work is complete, then request and hold a 
meeting to include the Landscape Architect, Project Inspector, Architect and Owner’s 
Representative for authorization to begin the landscape maintenance period.  

F. End of Maintenance: Verify that all work is complete and acceptable, and that the 
maintenance has been completed per specifications; and continue to provide landscape 
maintenance until the Owner’s Representative has accepted the work.  

1.06 SUBMITTALS AND SUBSTITUTIONS 

A. See Section 01 33 00 – SUBMITTAL PROCEDURES for additional requirements. 

B. Plant Material: Within fifteen (15) days after award of contract, locate plant materials 
required for construction.  Ensure that trees and shrubs are contract- grown from a 
certified nursery.  Notify Owner’s Representative of plant material “tied off” for review at 
selected nursery. If specified material is not obtainable, submit the following to Owner’s 
Representative: proof of non-availability, proposal for use of equivalent material, 
photographs of alternative choices of plant material.  Include clear, written description of 
type, size, condition, and general character of plant material. 

C. Data Sheets: Provide product data for each type of landscape material indicated in the 
Drawings and Specifications. 
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D. Samples: Submit samples of the following materials to Landscape Architect for approval: 

1. Soil amendment: (3) one-quart zip-locked plastic bags. 

2. Bark Mulch: (3) one-quart zip-locked plastic bags. 

3. Imported Topsoil: (3) one-quart zip-locked plastic bags. (if needed) 

4. Decomposed Granite: (3) one-quart zip-locked plastic bags. 

E. Provide soils analysis reports prepared by a qualified soils laboratory in compliance with 
the Soil Testing Requirements under “Soil Testing” in Part 3.02 of this Section. 

F. Prior to planting, submit copies of all trucking or packaging tags for all soil amendment, 
fertilizer and other additives to Landscape Architect so the quantities can be verified. 

1.07 PROTECTION AND CLEAN-UP 

A. Provide protection for persons and property throughout progress of work.  Use temporary 
barricades as required. Proceed with work in such manner as to minimize spread of dust 
and flying particles and to provide safe working conditions for personnel.  Store materials 
and equipment where directed. 

B. Existing Construction: Execute work in an orderly and careful manner to protect paving, 
work of other trades, and other improvements. 

C. Existing Utilities: Provide protection for existing utilities within construction area. At no 
additional cost to Owner, repair any damages to utility lines that occur as a result of this 
work. 

D. Landscaping: Protect landscape work and materials from damage due to landscape 
operations, operations by other contractors and trades, and trespassers.  Maintain 
protection during installation and maintenance periods. 

E. Paving: Maintain cleanliness of paving areas and other public areas used by equipment, 
and immediately remove spillage; remove rubbish, debris, and other material resulting 
from landscaping work, leaving site in a safe and clean condition. 

1.08 PLANTING SCHEDULE / ENVIRONMENTAL REQUIREMENTS 

A. Install, establish, and maintain all lawn areas for a minimum of ninety (90) days prior to 
date of substantial completion.  Coordinate schedule with other work and overall project 
schedule.  Failure to install lawn areas by this date shall result in assessment of 
liquidated damages. 
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B. Proceed with work in an orderly and timely manner to complete installation of 
landscaping within contract limits. 

 

C. Planting Season Limits: Do not plant when grounds are wet or temperature is below 25° 
F. Do not proceed with any soil preparation and fertilization if all planting cannot be 
completed within Planting Season Limit. 

1.09 LANDSCAPE MAINTENANCE PERIOD REQUIREMENTS 

A. Beginning of Landscape Maintenance Period: 

1. General:  Landscape Maintenance Period does not begin until all work is installed 
and lawn has evenly germinated to an approximated blade height of one and one-
half inches (1 ½”) and has been mowed at least twice, as determined by 
Landscape Architect, in writing. 

2. Booster Pump: Upon successful completion of testing by the booster pump 
technician, request that a checklist/certification be completed and signed by the 
technician.  Deliver copies of the certification to both the Owner’s Representative 
and the Landscape Architect prior to the commencement of the landscape 
maintenance period. 

3. Central Control System: Upon successful completion of testing by the technician 
from [enter technician company], request that a checklist/certification be 
completed and signed by the technician. Deliver copies of the certification to both 
the Owner’s Representative and the Landscape Architect prior to the 
commencement of the landscape maintenance period. 

4. On-site Inspection: When all work is complete, request and hold a meeting to 
include the Landscape Architect, Project Inspector, Architect and Owner’s 
Representative who must together authorize and determine the start date for the 
landscape maintenance period. Coordinate and give notice of the date and time of 
the on-site meeting to all parties at least forty-eight (48) hours in advance. 

5. Acceptability: In cases where the lawn has reached adequate fullness and 
germination in some areas but not all, and authorization has not been given to 
begin the maintenance period, proceed with mowing, trimming, spraying, etc., as 
necessary prior to the beginning of the maintenance period. 

B. Duration of Landscape Maintenance Period:  

The Landscape Maintenance Period shall continue for a minimum of ninety (90) 
calendar days.  During this time, continuously maintain all areas involved until final 
acceptance of the work by the Owner’s Representative. See Landscape 
Maintenance Period procedure in Part 3.11 of this Section. 
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C. Final Acceptance of the Landscape Maintenance Period:   

Request the final inspection forty-eight (48) hours in advance.  If items require 
attention, hold on-site meetings until Landscape Architect can certify, in writing, 
and in concurrence with the Owner’s Representative, the successful completion of 
the Landscape Maintenance Period. 

1.10 RECORD DRAWINGS 

Upon completion of work, and as a precedent to final payment, deliver to Owner’s 
Representative one complete set of reproducible originals of Drawings showing work 
exactly as installed. 

PART 2 - PRODUCTS 

2.01 GENERAL 

Use material in new and perfect condition as specified. Any deviations or substitutions 
from the Specification and Drawings must first be approved by Owner’s Representative in 
writing prior to use. 

2.02 SOIL PREPARATION MATERIALS 

A. Topsoil: Fertile; friable; natural loam surface soil; reasonably free of subsoil, clay lumps, 
brush, weeds and other litter; and free of roots, stumps, stones/rocks, and other 
extraneous or toxic matter harmful to plant growth.  

B. Soil Amendment: One-percent nitrogen-impregnated bark product with a ninety-percent 
(90%) bark base and zero to one-quarter inch (0-1/4”) particle size, or approved 
equivalent.  Do not spread until testing requirements have been satisfied.   

C. Fertilizer/Soil Conditioner:  Gro-Power Plus or approved equal. 

D. Fertilizer for Trees and Shrubs: Seven-gram Gro-Power Planting Tablets (12-8-8 NPK) 
or approved equal. 

E. Vitamin B-1: "Superthrive", "Liquinox Start", "Cal-Liquid", or approved equal. 

2.03 MISCELLANEOUS LANDSCAPE MATERIALS 

A. Bark Mulch: Untreated, shredded cedar. 

B. Tree-staking System: As indicated on Drawings. 

C. Pre-Emergent Weed Control:  Oxadiazon, “Treeflan”, “Ronstar 2G”, "Surflan" (Elano 
Products Company), or approved equal. 
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D. Decomposed Granite: 

1. Reddish-brown in color. 

2. A mixture of fines to three-eighths inch (3/8”) size particles with no clods. 

3. Free of vegetation, other soils, debris and rocks, and of such nature that it can be 
compacted readily under watering and rolling. 

E. Decomposed Granite Binder: Shall be Stabilizer by Stabilizer Solutions. 

F. Engineered Wood Fiber (EWF): MyBark ReadyPlay EWF or approved equal. 

G. Root Barrier: As indicated on Drawings. 

2.04 PLANT MATERIAL: 

A. Nursery Plant Stock: 

1. As indicated on Drawings.  Do not remove container-grown stock from containers 
until planting time.  Plants shall be true to name. 

2. Healthy, shapely, well-rooted, not pot-bound, free from insect pests or plant 
diseases and properly "hardened off" before planting.  Replace plants that are not 
alive or are not in satisfactory growing condition, as determined by the Landscape 
Architect, without additional cost to Owner.  The Landscape Architect may reject 
plants before and/or after planting. 

3. Labeled.  Label at least one tree and one shrub of each species with a securely-
attached, waterproof tag bearing legible designation of botanical and common 
name. 

B. Lawn Sod: Ninety percent (90%) Perennial Ryegrass and ten percent (10%) Kentucky 
Bluegrass. 

PART 3 - EXECUTION 

3.01 SITE CONDITIONS 

A. Examine the site, verify grade elevations, and observe conditions under which work is to 
be performed.  Do not proceed with work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Owner’s Representative. 

B. Proceed with complete landscape work as rapidly as portions of the site become 
available, working within seasonal limitations for each kind of landscape work required.   
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C. Determine location of underground utilities and perform work in a manner which will avoid 
possible damage.  Hand-excavate, as required, to minimize possibility of damage to 
underground utilities.  Maintain grade stakes set by others until removal is mutually 
agreed upon by parties concerned. 

D. When conditions detrimental to sod or plant growth are encountered, such as rubble fill, 
adverse drainage condition, or other obstructions, notify the Owner’s Representative 
before planting. 

3.02 SOIL TESTING 

A. Coordinate soil testing in an expeditious and timely manner as required for on-site topsoil 
materials.  Contract with a soil laboratory and include cost of sampling and testing in 
contract price.  Take one (1) sample for every 5,000 square feet of landscape area up to 
a maximum of six (6) samples under the direction of and in the presence of the Owner’s 
Representative. 

B. Submit each sample, according to the quantity of soil required by testing laboratory, to a 
competent laboratory approved by the Owner’s Representative. 

C. Provide analysis of soil samples for pH, salinity, ammonia, phosphate, potassium, 
calcium, magnesium, boron, and sodium levels.  Provide appraisal of chemical 
properties, including particle size determination, and recommendations for types and 
quantities of amendments and fertilizers. 

3.03 PREPARATION 

A. Clearing of Vegetation: 

1. If live perennial weeds exist on site at the beginning of work, spray with a non-
selective systemic contact herbicide as recommended and applied by an approved 
licensed landscape pest control advisor and applicator.  Leave sprayed plants 
intact for at least 15 days. 

2. Clear and remove existing weeds by mowing or grubbing off all plant parts at least 
one-quarter inch (¼”) inch below surface of soil over entire areas to be planted. 

B. Soil preparation: 

1. Loosen soil in all planting areas, and on slopes flatter than 3:1 gradient, to a depth 
of six to eight inches (6" - 8”) below finish grade.  All debris, foreign matter, and 
stones shall be removed prior to the placing of any fertilizers or conditioners. Soil 
preparation is for all shrub planting beds, lawn hydroseeded areas and sodded 
lawn areas. 
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2. Conduct the required soil tests and instruct the lab to include a minimum of the 
following soil improvements in the recommendation on the soils report. 

a. Soil Amendment: Two cubic yards (2 cy) per 1,000 square feet. 

b. Gro-Power Plus: One hundred fifty pounds (150 lbs) per 1,000 square feet. 

c. If the lab recommends less than six cubic yards (6 cy) of soil amendment, 
the excess bid amount shall be applied to the cost of any additional 
recommended soil improvements, or returned to the Owner as a credit 

3. Apply amendments as follows, using rates recommended by the soils testing 
laboratory (the rates of amendments shown below are for bidding purposes only):   

a. Fertilizer/Soil Conditioner:  Broadcast 150 pounds of Gro Power Plus per 
1,000 square feet in all planting areas and rototill to a depth of six to eight 
inches (6” - 8”). Remove from the site any rock and debris brought to the 
surface by cultivations.  “Cultipack” all areas to receive sod or hydroseed. 

b. Apply soil amendment to all planting areas at the rate of six cubic yards (6 
cy) per 1,000 sf and rototill into the top six to eight inches (6” – 8”). 

4. Upon completion of finish grading, request a review and obtain approval of 
Landscape Architect prior to commencement of planting or hydroseeding. 

C. Finish Grading for all Planting areas 

1. Refer to Earthwork Specification Section for Rough Grading. 

2. Grade to elevations and contours shown on Drawings.  Fill low spots with 
landscape backfill material and grade to surface drain in manner indicated on 
Drawings. 

3. Finish-grade so that the entire area within the contract lines has a natural and 
pleasing appearance as specified and as directed by Landscape Architect. 

4. Adjust sprinkler heads flush to finish grade in preparation to receive hydroseeding 
or one-half inch above finish grade in preparation to receive sod. Reset sprinkler 
heads flush to grade after turf has germinated. 

5. Flag the sprinkler heads and valve markers. 

D. Planting Pits for Trees: 

1. Excavate pits with vertical sides and with bottom of excavation slightly raised at 
center to provide proper drainage. 
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2. Set container-grown stock in center of pit on earth pedestal.  Separate roots and/or 
prune roots as directed by Landscape Architect.  In hot weather, pre-wet pit.  
Loosen outside roots from sides and bottom of root ball. When set, place additional 
backfill around base and sides of root ball.  Work each layer to settle backfill and 
eliminate voids and air pockets.  Water after placing final layer of backfill. 

3. Loosen hard subsoil in bottom of excavation.  Extend excavation as required to 
insure proper drainage from plant pits. 

4. Fill excavated planting pits with water to half the depth of pit.  Pits should drain 
within four hours (4 hrs).  If planting pits do not drain, notify Project Inspector 
immediately.  Do not proceed with planting until Landscape Architect has resolved 
a method to provide drainage.   

E. Planting Pits for Shrubs/Groundcover: 

1. Excavate pits and trenches with vertical sides and with bottom of excavation 
slightly raised at center to provide proper drainage.  

2. Loosen hard subsoil in bottom of excavation.  Extend excavation as required to 
insure proper drainage from plant pits. 

3. Fill excavated planting pits with water to half the depth of pit.  Pits should drain 
within four hours (4 hrs).  If planting pits do not drain, notify Project Inspector 
immediately.  Do not proceed with planting until Landscape Architect has resolved 
a method to provide drainage.   

3.04 ROOT BARRIER INSTALLATION 

A. Root barriers location are specifically shown on the plan.  If a tree is moved during 
construction to a location where root barrier is not shown on the plan, the following 
minimum requirements are to be met:  

1. Install root barrier where trees are planted within sixty inches (60”) of paving or 
other hardscape elements, such as walls, curbs, and walkways.   

2. Install root barrier continuously for a distance of five feet (5’) in each direction from 
the tree trunk, for a total distance of ten feet (10’) per tree. If trees are spaced 
closer, use a single continuous piece of root barrier. 

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

C. Position top of root barrier just below the top of adjacent hardscape element but above 
finish grade of the soil so that is visible. 
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D. If there are concrete spoils or overpour that is impeding the root barrier from being 
installed directly adjacent to the hardscape element, the contractor is to remove the extra 
concrete in a manner that does not damage the integrity of the hardscape element.   

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

F. Do not install root barrier surrounding the root ball of tree. 

3.05 PLANTING 

A. Lawn Sod: 

1. Cultivate all lawn areas to a depth of six inches (6”).  If cultivation does not break 
lumps, pull a spike-toothed harrow over the area behind the tractor. 

2. Give all lawn areas that are to be sodded a smooth finish to prevent pockets. Do 
not allow any abrupt changes of surface.  Prior to installation of sod, roll the grade 
with a 200-pound water-ballast roller.  Request that the lawn grade be inspected 
and approved by the Landscape Architect prior to sodding to determine its 
suitability for planting.  Obtain such approval prior to commencing sodding 
operations. 

3. Do not take heavy objects (except lawn rollers) over lawn areas after they have 
been prepared for planting. 

4. Completely lay the sod within twelve hours (12 hrs.) of delivery.  Do not leave sod 
on pallets in the hot sun longer than necessary. 

5. Unroll sod carefully.  Lay sod tight without any visible open joints, and without 
overlapping; stagger end joints twelve inches (12”) minimum.  Do not stretch or 
overlap sod pieces. Do not place sod in pieces smaller than twenty-four inches 
(24”) in length by width of roll. 

6. When new sod is to match existing turf, cut the edge of the existing turf in a series 
of straight lines that will accept new sod rolls in full width of the sod roll.  Make the 
transition of grade between existing turf and new sod to be seamless with no 
change in elevation. 

7. Immediately after laying sod, roll lawn areas with a 200-pound water-ballast roller. 

8. Trim sod to conform to lawn shapes designated in Drawings. 

9. On slopes of six inches (6”) per foot and steeper, lay sod perpendicular to slope 
and secure every row with wooden pegs at a maximum of two feet (2’) on center.  
Drive pegs flush with soil portion of sod. 

10. Ensure that finished appearance is that of one continuous lawn. 
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11. Do not lay whole lawn before watering.  When a conveniently large area has been 
sodded, water lightly to prevent drying.  Continue to lay sod and to water until 
installation is complete. 

12. All sod areas must be approved by Landscape Architect. 

13. Water the complete lawn surface thoroughly.  Moisten soil at least eight inches (8”) 
deep.  Repeat sprinkling at regular intervals to keep sod moist at all times until 
rooted.  After sod is established, decrease frequency and increase amount of water 
per application as necessary. 

B. Trees, Shrubs, and Groundcover: 

1. Lay out individual tree and shrub locations and areas for multiple plantings. Stake 
the locations, outline the areas, and secure the Owner’s Representative's 
acceptance before beginning the planting work.  Make minor adjustments as 
requested. 

2. Scarify root ball prior to planting. Plant in holes twice the diameter of the root ball 
and to a depth equal to the container’s height.  Place the shrub and/or groundcover 
so the top of the root ball is one inch (1”) higher than the surrounding grade; place 
the tree so that the crown of the trunk is two inches (2") higher than the surrounding 
grade.  Set container-grown stock in center of pit.  In hot weather, pre-wet the pit.  
When set, place additional backfill around base and sides of root ball.  Work each 
layer to settle backfill and eliminate voids and air pockets.  Thoroughly compact 
lower half of backfill in plant pit.  See staking or guying detail.  Water after planting.  
Provide a berm or watering basin for each tree.  Add Vitamin B-1, in the proper 
solution as recommended by the manufacturer, to the second watering of the 
basin.   

3. Place fertilizer planting tablets in root zone and alongside each plant. Follow 
manufacturer's instructions for number of tablets to use for each container size. 

4. See Drawings for additional information. 

5. Grooming and Staking of Trees: 

a. Prune, thin-out and shape trees in accordance with standard horticultural 
practice. Prune trees to retain required height and spread.  Unless otherwise 
directed by Landscape Architect, do not cut tree leaders, and remove only 
injured or dead branches from flowering trees. 

b. Paint cuts over one-half inch (½”) in size with standard tree paint or 
compound, covering exposed, living tissue.  Use paint that is waterproof, 
antiseptic, adhesive, elastic and free of kerosene, coal tar, creosote, and 
other substances harmful to plants.  Do not use shellac. 
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c. Stake or guy trees immediately after planting, as indicated on Drawings. 

6. Grooming of Shrubs: 

a. Prune, thin-out and shape shrubs in accordance with standard horticultural 
practice.  Prune shrubs to retain natural character and to accomplish their 
use in landscape design.  The required plant size is its size after pruning. 

b. Remove and replace excessively pruned or malformed new plants resulting 
from improper pruning. 

C. Request review by the Landscape Architect after locating, but prior to planting all trees.  
Under the direction of the Landscape Architect, make slight adjustments to plant material 
location as necessary to reflect original intention of Drawings. 

3.06 WEED CONTROL 

Apply pre-emergent weed control to all planting areas (except lawn) after completion of 
all planting and one complete watering.  Follow manufacturer's directions.  To prevent 
washing away of weed control, do not over-water after its application.  Do not allow any 
weed control into lawn areas.  Treat any existing noxious weeds, such as Johnson grass, 
with Roundup in successive treatments until all roots are destroyed, then remove all 
grass and roots.  Notify Owner’s Representative of time of installation for verification of 
application. 

3.07 BARK MULCH 

Apply mulch at the rate of three inches (3") deep to all planting areas, exclusive of lawn, 
after the planting and weed control are completed. Twelve inches (12”) from planter 
edges, taper full depth of mulch to meet adjacent grades. Do not place mulch within three 
inches (3”) of trunk or stems. 

3.08 DECOMPOSED GRANITE WITH BINDER 

A. General: Prepare all areas to receive decomposed granite, and treat sub-grade with 
weed control. 

B. Placement: 

1. Do not install during rainy conditions or below 40 degree Fahrenheit and falling. 

2. After pre-blending, place the Stabilized decomposed granite on prepared sub-
grade.  Level to desired grade and cross section. 

3. Install in a maximum depth of two-inch (2") lift at a time. 

4. Water heavily for full-depth moisture penetration of the Stabilized pathway profile, 
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25 to 45 gallons of water per 1-ton must be applied.  During water application 
randomly test for depth using a probing device, which reaches full depth. 

C. Compaction: 

1. Upon thorough moisture penetration, compact aggregate screening to 85% 
relative compaction by equipment such as; a 2 to 4-ton double drum roller or a 
1,000-lb. single drum roller.  The roller size will depend on the depth of the 
pathway.  DO NOT use a vibratory plate compactor or vibration function on roller 
as vibration separates large aggregate particles.  Do not begin compaction for 6 
hours after placement and up to 48 hours. 

2. If surface aggregate dries significantly quicker than subsurface material, lightly 
mist surface before compaction. 

3. Take care in compacting decomposed granite when adjacent to planting and 
irrigation systems.  Hand tamping with an 8” or 10” hand tamp recommended. 

D. Inspection: 

1. Finished surface of pathway shall be smooth, uniform and solid.  There shall be no 
evidence of chipping or cracking.  Cured and compacted pathway shall be firm 
throughout profile with no spongy areas.  Loose material will not be present on the 
surface after installation, but may appear after use and according to environmental 
conditions.  Pathway should remain stable underneath the loose granite on top.  
Any significant irregularities in path surface shall be repaired to the uniformity of 
entire installation. 

E. Repairs: 

1. Excavate damaged area to the depth of the stabilized decomposed granite and 
square off sidewalls. 

2. If area is dry, moisten damaged portion lightly. 

3. Pre-blend the dry required amount of Stabilizer powder with the proper amount of 
decomposed granite in a concrete mixer. 

4. Add water the pre-blended decomposed granite and stabilizer.  Thoroughly 
moisten mix with 25 to 45 gallons per 1-ton of pre-blended material or to 
approximately 10% moisture content. 

5. Apply moistened pre-blended decomposed granite to excavated area to finish 
grade. 

6. Compact with an 8”-10” hand tamp or 250 to 300-pound roller.  Keep traffic off area 
for 12 to 48 hours after repair has been completed. 
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F. Upon end of landscape maintenance period, all weed/grass shall have been removed 
and surface re-compacted. 

3.09 CLEAN-UP 

A. During construction, keep the site free of rubbish and debris, and clean up the site 
promptly when notified to do so.  Take care to prevent spillage on streets from hauling 
and immediately clean up any such spillage and/or debris deposited on streets due to 
the work of this Section. 

B. During all phases of the construction work, take all precautions to abate dust nuisance 
by clean-up, sweeping, sprinkling with water, or other means as necessary. 

3.10 LANDSCAPE MAINTENANCE  

A. The Landscape Maintenance Period will begin when all the Landscape Maintenance 
Period Requirements have been met (See Part 1 of these Specifications). 

B. Cleaning: Maintain cleanliness on paving areas and other public areas used by 
equipment and immediately remove all spillage. Remove from project site all rubbish and 
debris found thereon and all material and debris resulting from landscaping work, leaving 
the site in a safe and clean condition. 

C. Maintenance: 

1. Sprinkler Irrigation System: 

a. Check system weekly for proper operation.  Flush lateral lines out after 
removing last sprinkler head or two at each end of lateral.  Adjust all heads 
as necessary for unimpeded coverage. 

b. Set and program automatic controllers for seasonal water requirements.  
Provide the Owner’s Representative with keys to the controllers and 
instructions on how to turn off system in case of emergency. 

c. Repair all damages to sprinkler irrigation system as part of the contract work.  
Make repairs within one watering period or one week, whichever is the least 
amount of time. 
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2. Turf Areas: 

a. Begin mowing turf when grass has reached a height of three inches (3") and 
cut to a height of one and one-half inches to two inches (1 ½” - 2").  Mow at 
least weekly after the first cut.  Turf must be well-established and free of bare 
spots and weeds, to satisfaction of Landscape Architect, prior to final 
acceptance.  Do not mow lawns when the soil is not able to support 
maintenance equipment.  Repair wheel marks and ruts caused by the 
maintenance equipment at no additional cost to the Owner. 

b. Pick up grass clippings and remove from the site and premises. 

c. Trim edges at least twice monthly for neat appearance. Vacuum or blow 
clippings off walks. 

d. Water the lawns at such frequency as weather conditions require to replenish 
soil moisture below the root zone.  Normally, a total of one and one-half 
inches (1 ½”) of water is needed weekly in hot weather. 

e. Fertilize the lawn areas at the beginning of the Landscape Maintenance 
Period and at the completion of the Landscape Maintenance Period.  Use a 
fertilizer with the following characteristics:  

1.) Slow release, Best 16-6-8, or approved equal, at the rate of 6.25 lbs 
per 1,000 square feet from March through October. 

2.) Calcium Nitrate (15-0-0) at the rate of 6.5 lbs per 1,000 square feet 
from November through February. 

f. Broadcast fertilizer using a mechanical spreader; do not apply by hand-
broadcasting.  Sweep all fertilizer off hardscape into adjacent planters. 

g. Weekly as needed and as directed, re-sod lawn areas with material that 
matches previously installed material.  Use sod to repair any bare areas.  
Repair areas to receive sod as follows: 

1.) Mark out areas to receive new sod repair. 

2.) Cut straight lines that will accept sod the full width of the roll and a 
minimum of twenty-four inches (24”) in length. 

3.) Transition the grade between existing turf and new sod seamlessly, 
with no change in elevation.  
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3. Trees and Shrubs: 

a. Water enough that moisture penetrates throughout root zone and only as 
frequently as necessary to maintain healthy growth. 

b. Construct and/or remove water basins around each plant, depending on the 
time of the year and as directed. 

c. Do not prune unless directed by the Landscape Architect. 

d. Re-stake and re-tie trees as needed and as directed by the Landscape 
Architect. Do not allow tops of tree stakes to protrude into head of tree. 

e. Replace any dead, dying or vandalized plant material on a weekly basis 
throughout the Landscape Maintenance Period. 

4. Insecticide and Herbicide Application: 

a. If needed, control weeds with selective herbicides and sprays.  In areas 
where crabgrass has infested the lawn, apply pre-emergent herbicides such 
as Dacthal by Amvac, Balan, or Betasan by Gowan for control prior to 
crabgrass germination.  Control insect pests if necessary. 

b. Use only a licensed Pest Control Operator to apply herbicides and sprays 
and to maintain a log for applications indicating material, timing, and rate. 

5. Decomposed Granite with Binder: 

a. Remove debris, such as paper, grass clippings, leaves or other organic 
material by mechanically blowing or hand raking the surface as needed. 

b. During the first year, a minor amount of loose aggregate will appear on the 
paving surface (1/16” to 1/4”).  If this material exceeds a ¼”, redistribute the 
material over the entire surface. Water thoroughly to the depth of 1”. 
Compact with power roller of no less than 1,000 lbs. This process should be 
repeated as needed. 

c. If cracking occurs, sweep fines into the crack, water thoroughly and hand 
tamp with an 8”-10” hand tamp plate. 

6. Pre-scheduled On-site Meetings: Hold regularly-scheduled (monthly or bimonthly 
as determined by the Landscape Architect) on-site meetings with the Landscape 
Architect, Project Inspector and Owner’s Representative.  Dates and times will be 
jointly agreed upon. 
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7. Request, forty-eight hours (48 hrs.) in advance, on-site visits by the Landscape 
Architect to determine the end of the Landscape Maintenance Period. 

END OF SECTION 
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PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Domestic water piping system. 

2. Fire protection piping systems. 

3. Sewer piping system 

1.02 RELATED REQUIREMENTS 

A. Section 01 5000, Temporary Facilities and Controls. 

B. Section 01 6116, Volatile Organic Compound (VOC) Restrictions, for VOC limits 
pertaining to adhesives, sealants, fillers, primers, and coatings. 

C. Section 01 8113, Sustainable Design Requirements, for CAL-Green [and Collaborative 
for High Performance Schools (CHPS)] general requirements and procedures. 

D. Section 31 0000, Earthwork. 

E. Section 31 2333, Trenching and Backfilling. 

F. Section 32 1600, Site Concrete. 

1.03 REFERENCES AND STANDARDS 

A. California Building Code (CBC), edition as noted on the Drawings, as adopted by the 
California Division of the State Architect (DSA). 

B. California Green Building Standards Code (CAL Green), edition as noted on the 
Drawings, as adopted by the California Division of the State Architect (DSA). 

C. California Plumbing Code, (CPC), edition as noted on the Drawings. 

D. California State Health and Safety Code Section 116875, Lead Free Public Water 
Systems. 

E. Local Jurisdiction: Any work within the street, highway or right-of-way shall be performed 
in accordance with the requirement of the governmental agencies having jurisdiction, 
and shall not begin until all of those governing authorities have been notified. 

F. ASTM International (ASTM): 

1. D422-63: Test Method for Particle Size Analysis of Soil. 
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2. D698-00: Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

3. D1556-00: Test Method for Density of Soil in Place by the Sand-Cone Method. 

4. D1557-02:Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 lb. (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

5. D3017-05: Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 
by Nuclear Methods (Shallow Depth). 

6. D4318-05: Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit. 

G. CALTRANS Standard Specifications. 

H. CAL-OSHA, Title 8, Section 1590 (e). 

I. NFPA 13, 24 and 25, latest editions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Submittal Procedures: 

1. Action Submittals and Informational Submittals shall be submitted in accordance 
with Section 01 3300, Submittal Procedures. 

2. Closeout Submittals shall be submitted in accordance with Section 01 7700, 
Closeout Procedures. 

3. Sustainable Design Submittals shall comply with the additional requirements of 
Section 01 8113, Sustainable Design Requirements. 

1.05 ACTION SUBMITTALS 

A. Provide supplier’s descriptive literature for all products to demonstrate compliance with 
specified attributes. 

B. Substitution: Provide all data of proposed material being submitted as a substitution.  
Provide comparison with specified product data and identify all differences.  Failure to 
provide comparison will be reason for rejection. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For contractor / installer. 

B. Provide sieve analysis from accredited testing lab on pipe bedding material.  Analysis 
shall have a current date not older than project contract signing date. 

C. Sustainable Design: 

1. General: 

a. Submit information necessary to establish and document compliance with 
the California Green Building Standards Code. 
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b. Sustainable design submittals are in addition to other submittals. 

2. The following information shall be provided: 

a. Adhesives and Sealants: Evidence of compliance that products meet 
maximum VOC content limits specified in Section 01 6116. 

b. Paints and Coatings: Evidence of compliance that products meet maximum 
VOC content limits specified in Section 01 6116. 

1.07 CLOSEOUT SUBMITTALS 

A. Guarantee: Submit subcontractor’s guarantee. 

B. Water Sterilization Test Report. 

1.08 QUALITY ASSURANCE 

A. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity. 

B. Contractor shall be solely responsible for all subgrades built. Any repairs resulting from 
inadequate compaction or incorrect grades will be the responsibility of the contractor.  

C. The representatives of the Owner’s testing lab will not act as supervisor of construction, 
nor will they direct construction operations.  Neither the presence of the Owner’s testing 
lab representatives nor the testing by the Owner’s testing lab shall excuse the contractors 
or subcontractors for defects or deficiencies discovered in their work during or following 
completion of the project.  Correcting inadequate compaction is the sole responsibility of 
the contractor. 

D. Use only new materials and products, unless existing materials or products are 
specifically shown otherwise on the drawings to be salvaged and re-used. 

1. Sun damaged or discolored PVC pipe will be rejected. 

E. All materials, components, assemblies, workmanship and installation are to be observed 
by the Owner's Project Inspector.  Work not so inspected is subject to uncovering and 
replacement. 

1.09 FEES, PERMITS, AND UTILITY SERVICES 

A. Obtain and pay for permits and service charges required for installation of Work.  Arrange 
for required inspections and secure written approvals from authorities having jurisdiction. 

B. Upon completion of work within right-of-way, provide copies of written final approval to 
the Architect. 
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1.10 DELIVERY, STORAGE AND HANDLING 

A. Transport, store and handle in strict accord with the local jurisdiction and manufacturer’s 
written recommendations 

B. Deliver undamaged products to job in manufacturer's sealed containers and/or original 
bundles with tags and labels intact. 

1.11 EXISTING SITE CONDITIONS 

A. Contractor shall acquaint himself with all site conditions.  If unknown active utilities are 
encountered during work, notify Architect promptly for instructions.  Failure to notify will 
make Contractor liable for damage to these utilities arising from Contractor's operations 
subsequent to discovery of such unknown active utilities. 

B. Existing civil, mechanical and electrical improvements are shown on respective site 
plans to the extent known.  Should the Contractor encounter any deviation between 
actual conditions and those shown, he is to immediately notify the Architect before 
continuing work. 

1.12 PROTECTION 

A. Adequate protection measures shall be provided to protect workmen and passers-by on 
and off the site. Adjacent property shall be fully protected throughout the operations.  
Blasting will not be permitted. Prevent damage to adjoining improvements and properties 
both above and below grade.  Restore such improvements to original condition should 
damage occur.  Replace trees and shrubs outside building area disturbed by operations. 

B. In accordance with generally accepted construction practices, the Contractor shall be 
solely and completely responsible for working conditions at the job site, including safety 
of all persons and property during performance of the work.  This requirement shall apply 
continuously and shall not be limited to normal working hours. 

C. Any construction review of the Contractor's performance conducted by the Geotechnical 
Engineer is not intended to include review of the adequacy of the Contractor's safety 
measures, in, on, or near the construction site. 

D. Provide shoring, sheeting, sheet piles and or bracing to prevent caving, erosion or 
gullying of sides of excavation. 

E. Surface Drainage:  Provide for surface drainage during period of construction in manner 
to avoid creating nuisance to adjacent areas.  The contractor shall make a reasonable 
effort on a daily basis to provide pumps and all equipment necessary to keep all 
excavations and the site free from water during entire progress of work, regardless of 
cause, source, or nature of water. 

F. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations. 
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G. The site and adjacent influenced areas shall be watered as required to suppress dust 
nuisance.  Dust control measures shall be in accordance with the local jurisdiction.   

H. Trees:  Carefully protect existing trees that are to remain.  Provide temporary irrigation 
as necessary to maintain health of trees. 

1.13 SEASONAL LIMITS 

A. No fill material shall be placed, spread or rolled during unfavorable weather conditions.  
When work is interrupted by rains, fill operations shall not be resumed until field tests 
indicate that moisture content and density of fill are satisfactory. 

1.14 RECORD DRAWINGS  

A. Keep a daily record of all pipe placed in ground, verified by Project Inspector. 

B. Upon completion of this Contract, furnish one tracing showing all outside utility lines, 
piping, etc., installed under this Contract.  Locate and dimension all work with reference 
to permanent landmarks. 

C. All symbols and designations used in preparing "RECORD" drawings shall match those 
used in Contract drawings. 

D. Properly identify on as-builts and provide dimensions for all stubs for future connections.  
Provide concrete markers 6” dia. 12” deep, flush with finish grade at the ends of all 
stubbed pipes. 

E. Provide record drawings per Section 01 3300. 

PART 2 - PRODUCTS 

2.1 DESIGN AND PERFORMANCE  CRITERIA 

A. Sustainable Design: 

1. VOC emissions for field-applied adhesives, sealants, and sealant primers must 
comply with limits specified in Section 01 6116. 

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 6116. 

2.02 MATERIALS - GENERAL 

A. Provide each item listed herein or shown on drawings of quality noted or approved equal.  
All material shall be new, full weight, standard in all respects and in first-class condition.  
Insofar as possible, all materials used shall be of same brand or manufacture throughout 
for each class of material or equipment.  Materials shall be of domestic manufacture and 
shall be tested within Continental United States. 
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B. Grade or quality of materials desired is indicated by trade names or catalog numbers 
stated herein. 

C. Dimensions, sizes, and capacities shown are minimum and shall not be changed without 
permission of Architect. 

D. All materials in this section used for any public water system or domestic water for human 
consumption shall be lead free. 

1. For the purposes of this section, “lead free” means not more than 0.2 percent lead 
when used with respect to solder and flux and not more than 8 percent when used 
with respect to pipes and pipe fittings. 

2. All pipe, pipe or plumbing fitting or fixtures, solder, or flux shall be certified by an 
independent American National Standards Institute (ANSI) accredited third party, 
including, but not limited to, NSF International, as being in compliance with this 
section. 
 

E. All materials used for fire system piping shall be UL and FM approved. 

2.03 VALVE BOXES 

A. Provide at each valve or cock in ground a Christy, Brooks, or equal to Christy G05CT, 
concrete valve box with cover marked for service, domestic water shall be marked 
“Water” and fire supply shall be marked “Fire”.  Furnish extension handles for each size 
square nut valve, and provide “fork” handle for each size of “wheel handle” valve as 
required.  Do not locate valve boxes in walk, or covered passages, curbs, or curb & 
gutters, unless necessary.  If valve location is within concrete or asphalt paved surface 
valve box shall be as detailed on plans for such condition.  Provide valve box extensions 
as required to set bottom of valve box to bottom of piping in which valve is installed.  
Provide Owner with set of special wrenches and/or tools as required for operation of 
valves. 

2.04 PIPES AND FITTINGS 

A. Sanitary Sewer:  PVC sewer pipe and fittings with Ring-Tite joints, ASTM D3034 SDR35. 

B. Domestic water Lines 3 1/2” and smaller:  Type K copper tubing, hard temper, with 
wrought copper fittings, or  Schedule 80 PVC, ASTM D 1784, ASTM D 1785. 

C. Water lines 4” and larger:  AWWA C-900 Class 150/DR18 with rubber gasket joints. 

D. Fire lines 4” and larger: AWWA C-900 Class 200/DR14 with rubber gasket joints. 

E. Solder:  Lead Free.  95/5; 95% Tin / 5% Antimony. 

F. Ductile Iron Pipe; AWWA Class 51, Cement Lined 
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G. Ductile Iron Pipe Fittings; AWWA C110, C153, Ebba Iron, Star Romac, Sigma, or 
approved equal. 

H. PVC Mechanical Fittings; Ebba Iron, Star; Romac; Sigma or approved equal. 

I. Ductile Iron Pipe/PVC C-900 Pipe Restrained Fittings; Ebba Iron # 3800 Mega Coupling, 
Ebba Iron 1100CH Split Restrained Harness for pipe couplings. StarGrip Series 4000. 

J. Ductile Iron Pipe/PVC C900, C905 Restrained Degreedand Blind Cap Fittings,; 

K. Mega Lug; Sigma; Romac; or an approved equal   

L. Mechanical Fitting Bolts; Bolts and nuts shall be carbon steel with a minimum 60,000 psi 
tensile strength conforming to ASTM A 307, Grade A.  Bolts shall be standard ANSI B1.1 
Class 2A course threads.  Nuts shall conform to ASTM A 563 and be standard ANSI 
B1.1, Class 2A course thread.  All bolts and nuts shall be zinc coated. 

M. Fasteners Anti-Rust Coatings; After assembly, coat all fasteners with an Asphaltic 
Bituminous coatings conforming to latest edition NFPA 24. 

N. Ductile Iron Pipe Wrap; 8 mil polyethylene pipe wrap conforming to ANSI/AWWA C105/A21.5 

standards. 

O. Pipe Insulation; Pipe exposed to atmospheric conditions ½” thru 4” NPT; Johns Manville rigid fiberglass 
insulation, Micro Lok HP; Owens Corning Fiberglas SSL II; Conforming to ASTM C 612, Type 1A or type 
1B.  

P.  Aluminum field applied pipe insulation jacket; comply with ASTM B209, ASTM C1729, 
ASTM C1371 Manufacturers; Childers Metals; ITW Insulation Systems Aluminum 
Jacketing; or an approved equal.  

1. Finish shall be flat mill finish 

2. Factory Fabricated Fitting Covers; 45 and 90 degree elbows, tee’s, valve covers, 
end caps, unions, shall be of the same thickness and finish of jacket.  

3. The fittings shall be composed of 2-pieces 

4. Adhesives; per the manufacturers requirements 

5. Joint Sealant; shall be silicone, and shall be aluminum in color.   

2.05 SANITARY SEWER MANHOLES 

A. Shall be constructed as shown on plan details. 

2.06 CLEANOUTS 

A. Cleanouts of same diameter as pipe up to 8” in size shall be installed in all horizontal soil 
and waste lines where indicated and at all points of change in direction.  Cleanouts shall 
be located not less than 18” from building so as to provide sufficient space for rodding. 
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No horizontal run over 100 feet shall be without cleanout whether shown on drawings or 
not. 

B. All cleanout boxes shall be traffic rated with labeled lid, Christy G05CT or approved 
equal.  Lid shall be vandal proof with stainless steel screws 

2.07 UNIONS 

A. Furnish and install one union at each threaded or soldered connection to equipment and 
2 unions, one on each side of valves on pipes ½” to 3”. 

B. Locate unions so that piping can be easily disconnected for removal of equipment or 
valve.  Provide type specified in following schedule: 

 

Type of Pipe Union 
 
Steel Pipe: 150 lb. Screwed malleable ground joint, brass, 

brass-to-iron seat, black or galvanized to match 
pipe. 

 
Copper tubing:  Brass ground joint with sweat connections. 
 
PVC Sch 80 pipe:  PVC union, FIPT X FIPT 

2.08 VALVES 

A. Provide valves as shown and other valves necessary to segregate branches or units.  
Furnish valves suitable for service intended.  Valves shall be properly packed and 
lubricated.  Valves shall be non-rising stem.  Place unions adjacent to each threaded or 
sweat fitting valve.  Install valves with bonnets vertical.  All valves shall be lead free. 

B. Valves ½” thru 2”; shall be made of bronze, full size of pipe and lead free. Nibco T-585-
70 Series:  Nibco T 595-Y Series.  Brass valves of brass parts within valves will not be 
accepted. 

C. Valves ½” thru 12”; shall be made of carbon steel, full size of pipe and lead free. F-515-
CS-Ff-66-FS Series: Nibco T 595-Y.  Brass valves of brass parts within valves will not 
be accepted. 

D. Valves, Flanged; 4” thru 12” Ductile Iron Resilient Wedge Gate Valve; Hammond IB641, 
Hammond IR-1138; Mueller 2360 Series. 

2.09 FIRE HYDRANTS 

A. Clow 850; Clow 950; AVK 24/70; Jones 4040: Factory Painted or per Local Jurisdiction 
Requirements, or an approved equal, 36" minimum bury, one 2-1/2" hose nozzles 
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outlet, one 4-1/2" pumper nozzle outlet, intermediate section to serve as break-off flange 
with check valve.  Hydrant shall conform to, and installation shall comply with the Local 
Jurisdiction. 

2.10 POST INDICATOR  

A. Post Indicator shall be Mueller Co. A-20806 (adjustable) with tamper switch or approved 
equal. 

2.11 BACKFLOW PREVENTERS 
Double Check Valve, Double Check Detector and Reduced Pressure Backflow Pre-
venters 

A. Backflow preventers shall be as approved by the local agency and by the State of 
California’s Department of Health Services most recent list of approved reduced 
pressure backflow preventers. All approved backflow preventers shall have ductile iron 
bodies. 

1. Provide Backflow preventer blankets with locking device.  Weatherguard R-30 
insulated or equal. 

2. Provide ball valve at all test ports with brass plug in valve. 

3. Provide a minimum of 2 valve tamper switches on fire prevention Backflows.   

2.12 TAPPING SLEEVE 

A. Shall be used on pipe sizes 6” thru 12” and shall be made with stainless steel material 
including stainless steel bolts.  Flanges shall be ductile iron or high carbon steel.  
Gaskets shall seal full circumference of pipe.  Shall be manufactured for operating 
pressure of 200 psi, and shall pass test pressure of 300 psi.  Romac SST series; 
Smithblair 662; Mueller H304; Ford “FAST” tapping sleeve. 

2.13 SERVICE SADDLES 

A. Shall be used on pipe size 2” thru 4”.  Body shall be made from ductile iron with epoxy 
coating or bronze.  Cascade Style CSC-1; A.Y. McDonald model 3891 AWWA/3892 
FNPT; Smith-Blair #317; Ford S70, S71, S90, (style B). 

2.14 TRACER WIRE 

A. No. 10 THW solid copper wire.  Use waterproof splicing kits at all splices.  Wire shall 
extend into all valve boxes as shown on the drawings and to all above ground 
appurtenances. 
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PART 3 - EXECUTION 

3.01 DRAWINGS AND COORDINATION 

A. General arrangement and location of piping, etc., are shown on Drawings or herein 
specified.  Install work in accord therewith, except for minor changes that may be 
necessary on account of other work or existing conditions.  Before excavation, carefully 
examine other work that may conflict with this work.  Install this work in harmony with 
other craft and at proper time to avoid delay of work. 

B. Verify invert elevations at points of connection to existing systems prior to any 
excavation.  If invert elevations differ from that shown on drawings, notify Architect 
immediately.  

C. In advance of construction, work out minor changes if conflicts occur with electrical or 
mechanical. Relocate services to suit actual conditions and work of other trades to avoid 
conflict therewith.  Any adjustments or additional fittings to make adjustments shall not 
be cause for additional costs to the owner.  

D. Execute any work or apparatus shown on drawings and not mentioned in specifications, 
or vice versa.  Omission from Drawings or Specifications of any minor details of 
construction, installation, materials, or essential specialties does not relieve Contractor 
of furnishing same in place complete. 

E. Graded pipes shall take precedence. If conflict should occur while placing the domestic 
water and fire service piping, the contractor shall provide any and all fittings necessary 
to route the water lines over such conflicting pipes at no additional costs to the owner. 

3.02 ACCESS 

A. Continuously check for clearance and accessibility of equipment or materials specified 
herein to be placed.  No allowance of any kind shall be made for negligence on part of 
Contractor to foresee means of installing his equipment or materials into proper position. 

3.03 EXCAVATING AND BACKFILLING 

A. Excavation and Bedding: 

1. General:  Trench straight and true to line and grade with bottom smooth and free 
of irregularities or rock points.  Trench width to be a minimum of 12" wider than 
outside diameter of pipe.  Follow manufacturer's recommendations for use of each 
kind and type of pipe. 

2. Bedding:  Provide a bedding as noted on drawing details for the full length of the 
pipe.  Bedding shall have a minimum thickness beneath the pipe of 4" or 1/8 the 
outside diameter of the pipe, which ever is greater.  Provide bell holes and 
depressions for pipe joints only of size required to properly make joint. 

B. Laying of Pipe: 
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1. General:  Inspect pipe prior to placing.  Sun damaged pipe will be rejected.  Set 
aside any defective or damaged material.  Do not place pipe in water nor place 
pipe when trenches or weather are unsuitable.  Lay pipe bell upgrade, true to line 
and grade. 

a. Sewer pipe shall be laid in strict conformity to the prescribed line and grade, 
with grade bars set and each pipe length checked to the grade line. Three 
consecutive points on the same rate of slope shall be used at all times to 
detect any variation from a straight grade.  In any case of discrepancy, work 
shall be stopped and the discrepancy immediately reported to the Owner’s 
Representatives.  In addition, when requested by the Owner's 
Representative, a string line shall be used in the bottom of the trench to 
insure a straight alignment of the sewer pipe between manholes.  The 
maximum deviation from grade shall not be in excess of 1/4 inch.  In returning 
the pipe to grade, no more than ¼” depression shall result. 

b. The Contractor shall expose the end of existing pipe to be extended, for 
verification of alignment and elevation, prior to trenching for any pipe which 
may be affected.  All costs of such excavation and backfill shall be included 
in the price paid for the various items of work. 

c. A temporary plug, mechanical type shall be installed on sewer pipe at the 
point of connection to existing facilities.  If connecting to a public facility the 
plug shall conform to the requirements of the local jurisdiction.  This plug 
shall remain in place until the completion of the balling and flushing 
operation. 

2. Bell and Spigot Joints:  Lubricate inside of bells and outside of spigots with soap 
solution.  Wedge joints tight.  Bell of bell and spigot pipe to be pointed upgrade. 

C. Backfilling: 

1. General:  Do not start backfill operations until required testing has been 
accomplished, unless approved by Engineer.  If backfilling occurs prior to testing, 
contractor shall be responsible for all work to locate any deficiencies discovered 
during the testing procedures.   

2. Compaction and Grading:  Remainder of backfill shall be in accordance with 
Section 31 2333 – TRENCHING AND BACKFILLING. 

3. If trenching in area previously lime or cement treated backfill top of trench section, 
same depth as lime or cement treatment with Class 2 Aggregate Base compacted 
to 95% minimum relative compaction. 

3.04 INSTALLATION OF WATER PIPING 

A. Immediately cap or plug ends of, and opening in, pipe and fittings to exclude dirt until 
final connections made.  Use reducing fittings where any change in pipe size occurs.  
Bushings shall not be used. 

B. General:  Should existing conditions or other work prevent the running of pipes or the 
setting of equipment at the points indicated by drawings, changes as authorized by the 
Architect shall be made without additional cost to the Owner. 
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C. All bolts used on mechanical fittings shall be thoroughly coated with an asphaltic 
bituminous coating conforming to 2007 NFPA 10.3.5.2 and 10.8.3.5. 

D. All buried metal shall be incased with 8 mil polyethylene wrap so that no soil is in contact 
with metal.  Ends of polyethylene wrap shall be taped to provide seal with pipe. 

E. Do not install water lines in same trench with sewer lines.   

F. Under no circumstance shall a fitting be located directly under a structural footing without 
prior approval from the Architect. 

G. In locations where existing domestic pipe is rerouted, the new pipe shall be assembled 
using restrained fittings at all joints including factory pipe joints. Tapped restrained blind 
flanges shall be temporarily installed at each end of the assembled pipes until testing 
and chlorination is completed and approved.  

3.05 CLOSING IN OF UNINSPECTED WORK 

A. Do not allow or cause work installed to be covered up or enclosed before it has been 
inspected, tested, and approved.  Should work be enclosed or covered up before it has 
been approved, uncover work at own expense.  After it has been inspected, tested and 
approved, make repairs necessary to restore work of other contractors to condition in 
which it was found at time of cutting. 

3.06 CARE AND CLEANING 

A. Repair or replace broken, damaged, or otherwise defective parts, materials, and work.  
Leave entire work in new condition satisfactory to Architect.  At completion, carefully 
clean and adjust equipment, fixtures and trim that are installed as part of this work.  
Leave systems and equipment in satisfactory new operating condition. 

B. Drain and flush piping to remove grease and foreign matter. 

C. Sewer piping shall be balled and flushed. 

D. Storm drain piping shall be cleaned of all sand and debris.. 

E. Clean out and remove surplus materials and debris resulting from the work, including 
surplus excavated material. 

F. Flush fire service piping 3 times in the presence of the project inspector.  Each flushing 
shall be 3 minutes minimum. 

3.07  SEWER INTERNAL INSPECTIONS 

A. Upon completion of construction and prior to final inspection, the Contractor shall clean 
the entire new pipeline of all dirt and debris.  Any dirt or debris in previously existing 
pipes or ditches in the area, which resulted from the new installation, shall also be 
removed.  Pipes shall be cleaned by the controlled balling and flushing method.  
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Temporary plugs shall be installed and maintained during cleaning operations at points 
of connection to existing facilities to prevent water, dirt, and debris from entering the 
existing facility. 

B. Provide video inspection for all site sewer piping.  An electronic copy of the video 
inspection shall be provided to the project inspector for review and approval prior to 
acceptance of the piping.   

3.08 TEST OF PIPING 

A. Pressure Test piping at completion of roughing-in, in accord with following schedule, and 
show no loss in pressure or visible leaks after minimum duration or four (4) hours at test 
pressures indicated. 

B. Chlorination tests shall be performed after all fixtures and any required mechanical 
devices are installed and the entire system is complete and closed up. 

C. In cases where new domestic water piping is assembled for re-routing of existing 
domestic  water pipe , the contractor shall perform the following testing prior to 
connecting the new water pipe to the existing system. 

1. The pipe shall be pressure tested and per the test schedule, or 150 psi for two 
hours. 

2. The pipe shall be pressure tested down within the trench. 

3. The contractor shall dig a temporary ditch below the existing pipe to drain to a 
sump that is lower than the bottom of the trench and to the side of the trench. The 
sump shall be 30% larger than the total volume of water within the testing pipe 
assembly. 

4. After pressure testing and chlorination has taken place and accepted, the 
contractor shall drain the pipe into the sump and pump the sump out as it is filling. 

5. The temporary test fittings at each end of the pipe assembly shall be removed and 
the final restrained couplings installed.  

6. The existing piping shall be cut and the water within the pipe shall drain below the 
pipe to the temporary sump. Pump the sump as it is being filled up. Take extreme 
caution not to contaminate the existing pipe with any contaminates within the 
trench. 

7. Before making the final coupling connections, the restrained couplings at each end 
of the new pipe shall be thoroughly swabbed inside the fitting with a solution of 
chlorine mixed with water at a rate of 1 part chlorine to 4 parts potable water. 

8. After final connections are made, a visual inspection shall be made after fittings 
are wiped off. If after 1 hour, no noticeable drips are noted the pipe can be 
backfilled.   

9. The contractor shall flush all water piping affected by chlorination until it is within 
acceptable levels approved by certified testing lab. 
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TEST SCHEDULE 

 
  System Tested    Test Pressure PSIG Test With 
 
  Public Water Mains    Per local jurisdiction requirements. 
 

Private Domestic Water Piping:  150 psi  for 4 hrs. 
 

Fire Protection Piping: 200 psi for 4 hrs duration with no 
pressure loss. 

 
Sanitary Sewer Piping: Air test pipe and fittings at 4 psi for 3 

minutes with leakage per the manu-
facturer’s recommendations. 

D. Testing equipment, materials, and labor shall be furnished by contractor. 

3.09 WATER SYSTEM STERILIZATION 

A. Public Water Mains: Shall be flushed and disinfected per the local jurisdiction 
requirements 

B. Clean and disinfect all site water systems connected to the domestic water systems in 
accordance with AWWA Standard C651 and as required by the local Building and Health 
Department Codes, and EPA.   

1. Clean and disinfect industrial water system in addition to the domestic water 
system.  

2. Disinfect existing piping systems as required to provide continuous disinfection 
upstream to existing valves.  At Contractors option, valves may be provided to 
isolate the existing piping system from the new piping system. 

C. Domestic water sterilization shall be performed by a licensed “qualified applicator” as 
required by CAL-EPA Pesticide Enforcement Branch for disinfecting and sterilizing 
drinking water. 

D. Disinfecting Agent:  Chlorine product that is a registered product with Cal-EPA for use in 
California potable water lines, such as Bacticide, CAL-EPA Registration No. 37982-
20001. 

E. Contractor to provide a 1” service valve connected to the system at a point within 2’-0” 
of its junction with the water supply line.  After sterilization is complete Contractor to 
provide cap at valve. 

F. Sterilization Procedure to be as follows: 

1. Flush pipe system by opening all outlets and letting water flow through the system 
until clear water flows from all outlets. 
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2. Inject disinfecting agent to provide a minimum chlorine residual concentration of at 
least 50 parts per million (ppm) of free chlorine at each outlet. 

3. Provide sign at all outlets which reads “Water Sterilization in Progress – Do not 
operate”.  Remove signs at conclusion of test. 

4. Close all outlets and valves, including valve connecting to water supply line and 1” 
service valve.  Retain treated water in pipe for a minimum of twenty-four hours.  
Should chlorine residual at pipe extremities be less than 50 PPM at this time, pipe 
shall be re-chlorinated.  As an option, the water systems may be filled with a water-
chlorine solution containing a minimum of 200 PPM of chlorine and allowed to 
stand for three hours. 

5. After chlorination, flush lines of chlorinated water and refill from domestic supply. 
Continue flushing until residual chlorine is less than or equal to 0.2 ppm, or a 
residual the same as that of the test water. 

G. Chemical and bacteriological tests shall be conducted by a state-certified laboratory and 
approved by the local authorities having jurisdiction. 

H. Submit written report to Health Department as required by State Regulations.  Provide a 
copy of report to Architect prior to completion of project. 

I. The costs of sterilization and laboratory testing shall be paid for by the contractor. 

J. Chlorinated water disposal is the responsibility of the contractor.  If allowed by the local 
jurisdiction, water can be disposed in the sewer system.  Ground disposal will be allowed 
with proper permits.  Either of these methods will require a de-chlorination procedure 
with diffuser. 

3.10 CLEANING 

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris and surplus material of this Section. 

 

END OF SECTION  




