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SECTION 01 71 23 – FIELD ENGINEERING AND CONSTRUCTION SURVEYING

PART 1 - GENERAL

1.1 INCLUSION OF OTHER CONTRACT DOCUMENTS

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

1.2 SECTION INCLUDES

A. Contractor to provide and pay for field engineering services required for the execution of 
work, including, but not limited to:

1. Survey Work required in execution of the Bid Package Work scope.
2. Civil, structural or other professional engineering services specified, or required to 

execute Contractor’s construction methods.

B. Provide field staking of site improvements included in Bid Package; identify existing 
survey reference points and property line corner stakes indicated on Drawings.

C. Locate and be aware of all existing on-site utility lines and improvements.

1.3 QUALIFICATIONS OF SURVEYOR OR ENGINEER

A. Qualified California registered professional engineer or registered land surveyor, 
acceptable to Contractor and the District Representative.

B. Registered professional engineer of discipline required for specific service on Project, 
licensed in State of California.

1.4 SUBMITTALS

A. Submit name, address, and license of surveyor and professional engineer to the District 
Representative.

1.5 PROJECT SURVEY REQUIREMENTS

A. Establish and maintain lines and levels as necessary to locate and layout entire scope 
of Work in Bid Package.

B. Preserve and protect all on-site underground utility lines and existing on-site 
improvements in the area of construction.
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PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION - NOT USED

- END OF SECTION -
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SECTION 02 41 00 – SITE DEMOLITION

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 RELATED WORK SPECIFIED ELSEWHERE

A. Section 01 50 00, Construction Facilities and Temporary Controls.

B. Section 01 57 13, Erosion Control

C. Section 31 00 00, Earthwork.

1.03 REGULATORY REQUIREMENTS

A. Conform to applicable jurisdictional authority regulations and codes for disposal of 
debris.

B. Coordinate clearing Work with utility companies.
C. Maintain emergency access ways at all times.
D. Contractor shall comply with all applicable laws and ordinances regarding hazardous 

materials, including contaminated soils, hazardous material transformers, and similar 
materials or components. 

1.04 SUBMITTALS:

A. Schedule: Submit a detailed sequence of demolition and removal work, including dates 
for shutoff, capping, and continuance of utility services.

B. Procedures: Submit written procedures documenting the proposed methods to be used 
to control dust and noise.

1.05 EXISTING 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. Conduct demolition to minimize interference with adjacent structures or items to remain. 
Maintain protected egress and access at all times.

1.06 PROTECTION

A. Adequate protection measures shall be provided to protect workmen and passers-by on 
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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. Safety Precautions Prevent damage to existing elements identified to remain or to be 
salvaged, and prevent injury to the public and workmen engaged on site. Demolish 
roofs, walls and other building elements in such manner that demolished materials fall 
within foundation lines of building. Do not allow demolition debris to accumulate on site. 
Pull down hazardous work at end of each day; do not leave standing or hanging 
overnight, or over weekends.

1. Protect existing items which are not indicated to be altered. Protect utilities 
designated to remain from damage.

2. Protect trees, plant growth, and features designated to remain as final 
landscaping as shown on drawings.

3. Protect bench marks from damage or displacement.

D. Trees:  Carefully protect existing trees that are to remain.  Provide temporary irrigation 
as necessary to maintain health of trees.

E. Fire Safety: The contractor shall conform to chapter 33 of the California Fire Code 
(CFC), "Fire Safety During Construction and Demolition”, at all times during the 
construction process. A copy of this chapter can be provided.

F. 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.

G. 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.

H. Adjacent streets and sidewalks shall be kept free of mud, dirt or similar nuisances 
resulting from earthwork operations.

I. 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.



TRACY UNIFIED SCHOOL DISTRICT
MERRILL F WEST HS AGRICULTURAL CTE BLDG – INCREMENT 1

DSA SUBMITTAL
30 AUGUST 2024

Warren Consulting Engineers Inc. SITE DEMOLITION
Project No. 24-113 02 41 00 - 3

PART 2 - PRODUCTS

Not Used

PART 3 – EXECUTION

3.01 EXAMINATION

A. Examine conditions of work in place before beginning work; report defects.

B. Report existence of hazardous materials or unsafe structural conditions.

3.02 PREPARATION

A. Scheduling:

1. General: Coordinate and schedule demolition work as required by the Owner and 
as necessary to facilitate construction progress.

B. Hazardous Materials:

1. General: Identify chemicals, gases, explosives, acids, flammables, or other 
dangerous materials before proceeding with demolition operations, and notify 
such jurisdictional agencies as may be required. Collect and legally dispose of 
such materials at official disposal locations away from the site.

2. Asbestos: If asbestos or materials containing asbestos are encountered, stop 
work immediately and contact the Owner. Do not proceed with demolition until 
directed by Owner.

C. Utility and Service Termination

1. Locate and identify existing utility, service and irrigation system components 
affected by work of this contract.  Review existing record drawings, conduct site 
investigations, contact Underground Service Alert and other qualified 
cable/pipe/line locator services, and implement all other means necessary to 
define the location of underground systems.  

2. Prior to beginning any demolition, properly disconnect all water, gas and 
electrical power supply at appropriate disconnect locations.  Obtain all necessary 
releases and approvals from serving utility companies. 

3. Prior to demolition or disconnect, obtain Owners approval that such system does 
not impact facilities or systems beyond the extent of this contract. 

4. Mark location of disconnected systems.  Identify and indicate stub-out locations 
on Project Record Documents.

D. Verify that existing plant life and features designated to remain are tagged or identified.
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1. The Architect will mark the features, trees, and shrubs to remain within the 
construction area.  Contractor shall not commence clearing and grubbing 
operations until authorized by the Owner and all protective measures are in 
place.

E. Coordinate the time and duration of all system disconnects with Owner.

 3.03 DEMOLITION

A. General Requirements

1. Clear areas required for access to site and execution of Work, including 
pavements, structures, foundations, vegetation, trash and debris.

2. Coordinate with Owner the time of day and route to remove demolished materials 
from premises.

3. Remove demolished materials from site as work progresses.  Upon completion of 
work, leave areas of work in clean condition.

4. Remove all buried debris, rubble, trash, or other material not deemed suitable by 
the Geotechnical Engineer. 

5. Fill all voids or excavations resulting from clearing, demolition, or removal of 
vegetation with specified fill material.  

B. Fixture and Equipment Removal:

1. Remove existing fixtures and equipment as identified and shown on drawings 
and required by Architect. 

2. Verify all service connections to fixtures and equipment designated for removal 
have been properly disconnected.  

3. Remove all conductors from conduit at all abandoned circuits. 

3.04 UTILITY AND BUILDING SERVICES REMOVAL AND RE-INSTALLATION

A. Where crossing paths and potential points of interference with existing utility services are 
shown or can be reasonably inferred from surface conditions or evidence of subsurface 
systems, such as meter boxes, vaults, relief vents, cleanouts and similar components. 

1. Review all contract documents showing crossing paths and potential points of 
interference.

2. Pot-hole or determine by other means the accurate depth and location of such 
utilities.  

3. Incorporate all costs required to complete work under this contract, including 
additional trenching, re-routing of existing and new utilities, and all means 
necessary to construct work under this contract.

4. No additional cost to the Owner will be allowed for work necessary to 
accommodate utility conflicts where such crossing paths are shown on contract 
drawings or can be reasonably inferred from surface conditions or components. 

B. Remove all conductors from conduit at all abandoned electrical circuits. 
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C. Seal off ends of all piping, drains and other components as directed by Architect and 
serving utility.

D. Where necessary to maintain service to existing utility and building systems, relocate or 
redirect all conduit and conductors, piping, drains, and associated system components. 

1. Re-circuit all electrical as required. 
2. Re-circuit all landscape irrigation valving and control systems as required. 
3. Temporarily terminate landscape system components in approved boxes or with 

approved caps, suitable for re-connection or extension. 
4. Extend or otherwise modify all site drainage systems, including catch basins, 

drain inlets and piping.  Fine grade to maintain proper drainage flow pattern to 
drains. 

E. Demolish structure in an orderly and careful manner. 

1. Use of explosives prohibited.
 

3.05 SITE PAVEMENT REMOVAL 

A. Remove sidewalk and curb where required for new construction as specified and as 
indicated on the Drawings.

1. Remove all paving by saw-cutting. 
2. Remove concrete paving and curbing at locations shown on drawings.  Locate 

closest adjacent expansion or weakened plane joint to define start of removal or 
saw-cutting. 

B. Remove asphalt concrete paving areas where required for new construction as specified 
and as indicated on the Drawings.

1. Remove all paving by saw-cutting. 
2. Remove paving assembly as required to expose subgrade. 

3.06 LANDSCAPE AND IRRIGATION SYSTEMS DEMOLITION AND RENOVATION

A. Clearing, grubbing, and planting demolition.

1. Remove grass and grass roots to a minimum depth of two inches below existing 
grade.

2. Remove all shrubs, plants and other vegetation within the area of the work 
unless designated to remain.  Grub and remove all roots of all vegetation to a 
depth of 24 inches below existing grade. 
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3. Remove only those trees which are specifically designated for removal, or as 
shown on the drawings, within the construction area.  Remove all stumps.  
Remove root ball and root systems larger than 1 inch in diameter to a depth of 
two feet below existing or finished grades, whichever is lower and a minimum of 
five feet beyond the edge of paving, structure, wall or walkway.   

4. Hand cut existing tree roots over 1 inch in diameter as necessary for trenching or 
other new construction, apply multiple coats of emulsified asphalt sealant 
especially made for horticultural use on cut or damaged plant tissues to cut faces 
and adjacent surfaces.  Cover exposed roots with wet burlap to prevent roots 
from dying out until backfilling is complete.

5. Disking and mixing of vegetation, trash, debris, and other deleterious materials 
with surface soils prior to grading is not permitted. 

6. Remove all buried debris, organic material, rubble, trash, or other material not 
deemed suitable by the Geotechnical Engineer. 

7. Fill all voids or excavations resulting from clearing, demolition, or removal of 
vegetation with fill material in compliance with Section 31 00 00.

8. Selected equipment of such sizes and capacities that the existing environment is 
disturbed as little as possible, and to afford ease of mobility within limited and 
relatively confined work areas.  Make every effort to preserve the topography in 
its natural state.  

9. Keep drains, catch basins, surface drainage courses and related drainage 
system components clear of debris and construction materials.

10. Remove irrigation piping and appurtenances as necessary within area of work, 
unless noted otherwise to remain.  Replace irrigation piping and appurtenances 
to irrigate new and/or existing landscaping.  Contractor shall be responsible for 
temporary landscape irrigation until such time that irrigation system is restored 
and operational.

3.07 DISPOSAL
Demolished materials become property of the Contractor and shall be removed from premises, 
except those items specifically listed to be retained by Owner.

A. Dispose of all demolished material, trash, debris, and other materials not used in the 
work in accordance with the regulations of jurisdictional authority.

B. It is recommended that all materials that are of a recyclable nature, be transported to a 
suitable legal recycling facility instead of a dump or refuse facility (unless they are one-
in-the same).

C. Burning and Burying of Materials: NOT ALLOWED.

D. Haul Routes:

1. Obtain permits as required by jurisdictional agencies. Establish haul routes in 
advance; post flagmen for the safety of the public and workmen.

2. Keep streets free of mud, rubbish, etc.; assume responsibility for damage 
resulting from hauling operations; hold Owner free of liability in connection 
therewith.
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E. Remove demolished materials and debris from site on a daily basis. 

3.08 CLEANING

A. Upon completion of work of this Section promptly remove from the working area all 
scraps, debris.

 
B. Clean excess material from surface of all remaining paved surfaces and utility structures.

C. Power wash all concrete surfaces to remove stains, dried mud, tire marks, and rust 
spots.

END OF SECTION
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SECTION 26 01 00 – BASIC ELECTRICAL

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. This section describes the basic requirements for the electrical work on this 

project.

1.02 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)

1.03 SUBMITTALS

A. Product Data

B. Operation and Maintenance (O&M) Manuals

C. Field Test Reports (including Energy Code Acceptance Tests)

1.04 QUALITY ASSURANCE

A. Reference to Codes, Standards, Specifications and recommendations of technical 
societies, trade organizations and governmental agencies shall mean that latest edition 
of such publications adopted and published prior to submittal of the bid. Such codes or 
standards shall be considered a part of this Specification as though fully repeated 
herein.

B. When codes, standards, regulations, etc. allow Work of lesser quality or extent than is 
specified under this Division, nothing in said codes shall be construed or inferred 
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authority for reducing the quality, requirements, or extent of the Contract Documents. 
The Contract Documents address the minimum requirements for construction.

C. Work shall be performed in accordance with all applicable requirements of the latest 
edition of all governing codes, rules and regulations including but not limited to the 
following minimum standards, whether statutory or not:
1. California Electrical Code (CEC)
2. California Building Code (CBC)
3. California Green Building Code (CGC)
4. California Fire Code (CFC)
5. California Energy Code (CENC)
6. California Mechanical Code (CMC)
7. California Plumbing Code (CPC)

D. Standards: Equipment and materials specified under this Division shall conform to the 
following standards where applicable:
1. ACI American Concrete Institute
2. ANSI American National Standards Institute
3. ASTM American Society for Testing Materials
4. AWS American Welding Society
5. CBM Certified Ballast Manufacturers
6. ETL Electrical Testing Laboratories
7. FS Federal Specification
8. IEEE Institute of Electrical and Electronics Engineers, Inc. 
9. IPCEA Insulated Power Cable Engineer Association
10. NEMA National Electrical Manufacturer's Association 
11. UL Underwriters' Laboratories

E. Independent Testing Agency qualifications:
1. Testing Agency shall be an independent testing organization that will function as 

an unbiased authority, professionally independent of Manufacturer, Supplier and 
Contractor, furnishing and installing equipment or system evaluated by Testing 
Agency.

2. Testing Agency shall be regularly engaged in the testing of electrical equipment, 
devices, installations, and systems.

3. Testing Agency shall meet Federal Occupational Safety and Health 
Administration (OSHA) requirements for accreditation of independent testing 
laboratories, Title 9, Part 1907.

4. On-site technical personnel shall be currently certified by the International 
Electrical Testing Association in electrical power distribution system testing.

5. Testing Agency shall use technicians who are regularly employed by the firm for 
testing services.

6. Contractor shall submit proof of above Testing Agency qualifications with bid 
documentation upon request.

F. All base material shall be ASTM and/or ANSI standards.
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G. All electrical apparatus furnished under this Section shall conform to NEMA standards 
and the NEC and bear the UL label where such label is applicable.

H. All electrical apparatus furnished under this Section shall conform to NEMA standards 
and the NEC and bear the UL label where such label is applicable.

PART 2 - PRODUCTS

2.01 CONDUCTORS

A. See Electrical Drawings

2.02 PULL BOXES

A. Provide traffic rated pull boxes for power and signal as noted in the Electrical Drawings

2.03 CIRCUIT BREAKERS

A. Unless noted otherwise, circuit breakers shall be molded case, bolt on and trip 
indicating.

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.
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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.

2.04 RECEPTACLES

A. Standards:
1. Provide general purpose 20 ampere, 125/250 VAC receptacles that conform to 

NEMA WD-1 Specifications. Specialty receptacles shall conform to NEMA WD-5 
Specifications as applicable.

2. Provide NEMA 5-20R, commercial specification grade as noted herein, 20 amp, 
125 VAC, 2 pole, 3 wire grounding type receptacles.

3. Receptacles shall be the standard conventional style device.

B. Color:
1. Device color shall be as selected by the Architect, unless otherwise noted.

C. General purpose single outlets:
1. Provide self-grounding back and side wired with binding head staked terminal 

screw.

D. General purpose duplex receptacles:
1. Provide self-grounding, back and side wired with binding head staked terminal 

screws and break-off strip for two-circuit wiring.

E. Tamper-resistant single outlets:
1. Provide self-grounding back and side wired with binding head staked terminal 

screw.
2. Shall have tamper-resistant feature and shall conform to CEC Article 406.12.

F. Tamper-resistant duplex receptacles:
1. Provide self-grounding, back and side wired with binding head staked terminal 

screws and break-off strip for two-circuit wiring.
2. Shall have tamper-resistant feature and shall conform to CEC Article 406.12.

G. Ground-fault circuit interrupting (GFCI) receptacles:
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1. Provide 20 amp, 125 VAC, receptacles consisting of NEMA 5-20R duplex device 
with integral solid state sensing and signaling circuitry capable of detecting and 
interrupting a maximum 5 milli-amp line-to-ground fault current in approximately 
1/40th of a second.

2. Provide visual device with trip indication, manual reset and test mechanisms and 
with point of use and multi-outlet protection.

3. Shall have tamper-resistant feature and shall conform to CEC Article 406.12.

H. Special purpose receptacles: Provide Specification grade devices with the NEMA 
configuration, voltage and current rating, number of poles and ground provisions as 
noted on the Drawings.

2.05 COVER PLATES

A. General:
1. Provide all coverplates with rounded edges and corners, smooth and free of 

grooves, embossing or other embellishment.
2. Provide mounting screws to match the plate finish.
3. Provide gang type coverplates where two or more devices are installed at one 

location. Individual gangable coverplates are not acceptable.
4. Provide plates of one design throughout the Project unless otherwise specified.

B. Color: 
1. Coverplate color shall be as specified by the Architect, unless otherwise noted.

C. Plastic coverplates:
1. Provide smooth, high impact, self-extinguishing thermoplastic coverplates and 

0.100 inches thick with rounded edges and corners.
2. Provide openings to accommodate the devices indicated on the Drawings and in 

the Specifications.

D. Metal coverplates:
1. Provide smooth, type 430 stainless steel coverplates, 0.035" thick with rounded 

edges and corners.
2. Provide openings to accommodate the devices indicated on the Drawings and in 

the Specifications.

PART 3 - EXECUTION

3.01 ROUGH-IN

A. Contractor shall verify lines, levels and dimensions indicated on the construction 
document drawings and shall be responsible for the accuracy of the setting out of Work 
and for its strict conformance with existing conditions at the Project site.
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B. Verify final locations for rough-ins with field measurements and with the requirements 
for the actual equipment to be connected.

C. Refer to equipment specifications in other sections for equipment rough-in 
requirements.

3.02 INSTALLATION 

A. Preparation, sequencing, handling, and installation shall be in accordance with 
Manufacturer's written instructions and technical data particular to the product specified 
and/or accepted equal except as otherwise specified.

B. Comply with Manufacturer Shop Drawings.

C. Verify all dimensions by field measurements.

D. Arrange for chases, slots, and openings in other building components during progress 
of construction, to allow for electrical installations.

E. Coordinate the installation of required supporting devices and sleeves to be set in 
poured-in-place concrete and other structural components, as they are constructed.

F. Sequence, coordinate and integrate installations of electrical materials and equipment 
for efficient flow of the Work. Give particular attention to large equipment requiring 
positioning prior to closing in the building.

G. Where mounting height is not detailed or dimensioned, contact the Architect for 
direction prior to proceeding with rough-in.

H. Coordinate connection of electrical systems with exterior underground and overhead 
utilities and services. Comply with requirements of governing regulations, franchised 
service companies and controlling agencies. Provide required connection for each 
service.

I. Install systems, materials, and equipment to conform with approved submittal data, 
including coordination drawings, to greatest extent possible. Conform to arrangements 
indicated by the construction documents, recognizing that portions of the Work are 
indicated only in diagrammatic form. Where coordination requirements conflict with 
individual system requirements, refer conflict to the Architect.

J. Install systems, materials, and equipment level and plumb, parallel and perpendicular 
to other building systems and components, where installed exposed in finished spaces.

K. Install electrical equipment to facilitate servicing, maintenance and repair or 
replacement of equipment components. As much as practical, connect equipment for 
ease of disconnecting, with minimum of interference with other installations.
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L. Coordinate electrical systems, equipment, and materials installations with other 
building components.

M. Provide access panel or doors where devices or equipment are concealed behind 
finished surfaces.

N. Install systems, materials and equipment giving right-of-way priority to other systems 
that are required to maintain a specified slope.

O. Conform to the National Electrical Contractors’ Association "Standard of Installation" for 
general installation practice.

3.03 CUTTING, PATCHING, PAINTING, AND SEALING 

A. Structural members shall in no case be drilled, bored, or notched in such a manner that 
will compromise their structural integrity. Cutting of holes, if required, shall be done with 
core drill and only with the approval of the Architect and Structural Engineer.

B. Protection of Installed Work: During cutting and patching operations, protect adjacent 
installations.

C. Application of joint sealers:
1. General: Comply with joint sealer Manufacturers' printed application instructions 

applicable to products and applications indicated, except where more stringent 
requirements apply.

2. Installation of fire-stopping sealant: Install sealant, including forming, packing and 
other accessory materials, to fill openings around electrical services penetrating 
floors and walls, to provide fire-stops and fire-resistance ratings indicated for floor 
or wall assembly in which penetration occurs. Comply with installation 
requirements established by testing and inspecting agency.

3.04 FIELD QUALITY CONTROL 

A. General testing requirements:
1. The purpose of testing is to ensure that all tested electrical equipment, both 

Contractor and Owner supplied, is operational and within industry and 
Manufacturer’s tolerances and is installed in accordance with design 
Specifications.

2. Tests and inspections shall determine suitability for energization.
3. Perform tests in presence of the Owner's Representative and furnish test 

equipment, facilities and technical personnel required to perform tests.
4. Tests shall be conducted during the construction period and at completion to 

determine conformity with applicable codes and with these Specifications.

B. Tests: In addition to specific system test described elsewhere, tests shall include:
1. Equipment operations: Test motors for correct operation and rotation.
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2. Lighting control circuits: Test lighting circuits for correct operation through their 
control devices.

3. Alarm and interlock systems: Produce malfunction symptoms in operating 
systems to test alarm and interlock systems. In addition, all specific tests 
described in the fire alarm system shall be performed.

4. Circuit numbering verification: Confirm all circuit breakers in the panelboards are 
correctly labeled in agreement with typed panel directories with actual field 
wiring.

5. Voltage check:
a. At completion of job, check voltage at several points of utilization on the 

system that has been installed under this Contract. During test, energize all 
installed loads.

b. Adjust taps on transformers to give proper voltage, which is 118 to 122 
volts for 120 volt nominal systems and proportionately equivalent for higher 
voltage systems. If proper voltage cannot be obtained, inform the Owner 
and the serving Utility Company.

C. Contractor shall provide test power required when testing equipment before service 
energization and coordinate availability of test power with General Contractor after 
service energization. The Contractor shall provide any specialized test power as 
needed or specified herein.

D. Testing safety and precautions:
1. Safety practices shall include the following requirements:

a. Applicable State and Local safety operating procedures.
b. OSHA
c. NSC
d. NFPA 70E

2. All tests shall be performed with apparatus de-energized and grounded except 
where otherwise specifically required ungrounded by test procedure.

E. Calibration of test equipment:
1. Testing Agency shall have calibration program that assures test instruments are 

maintained within rated accuracy.
2. Instruments shall be calibrated in accordance with the following frequency 

schedule:
a. Field instruments: Analog, 6 month maximum; Digital, 12 months 

maximum.
b. Laboratory instruments: 12 months.
c. Leased specialty equipment: 12 months where accuracy is guaranteed by 

lessor.
3. Dated calibration labels shall be visible on test equipment.
4. Records, which show date and results of instruments calibrated or tested, must 

be kept up-to-date.
5. Up-to-date instrument calibration instructions and procedures shall be maintained 

for test instrument.
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6. Calibration standards shall be of higher accuracy than instrument tested.
7. Equipment used for field testing shall be more accurate than instrument being 

tested.

F. Coordinate with General Contractor regarding testing schedule and availability of 
equipment ready for testing.

G. Notify Owner one week in advance of any testing.

H. Any products which fail during the tests or are ruled unsatisfactory by the Owner's 
Representative shall be replaced, repaired, or corrected as prescribed by the Owner's 
Representative at the expense of the Contractor. Tests shall be performed after 
repairs, replacements or corrections until satisfactory performance is demonstrated.

I. Testing Agency shall maintain written record of tests and shall assemble and certify 
final test report. All test results/reports shall be submitted to the Electrical Engineer for 
review.

J. Include all test results in the maintenance manuals.

3.05 CLEANING

A. Prior to energizing of electrical equipment, the Contractor shall thoroughly clean the 
interior of enclosures from construction debris, scrap wire, etc. using Manufacturer's 
approved methods and materials.

B. Upon completion of Project, prior to final acceptance, the Contractor shall thoroughly 
clean both the interior and exterior of all electrical equipment per Manufacturers 
approved methods and materials. Remove paint splatters and other spots, dirt, and 
debris.

C. Touch-up paint any marks, blemishes or other finish damage suffered during 
installation.

3.06 ENERGY CODE COMPLIANCE

A. NRCC: Per Title 24, Part 6 California Energy Code (CENC) the Non-Residential 
Certificates of Compliance (NRCC) shall be included in the Contract Documents. The 
NRCC outlines the specific requirements for how the project meets or exceeds CENC. 
Including what equipment, fixtures, and controls must be installed and how they are 
installed. The Contractor shall review the NRCC forms and coordinate all requirements 
with the applicable parties. 

B. NRCI: Upon installation of the applicable equipment, fixtures, and controls, the 
Contractor shall provide and complete the required Non-Residential Certificates of 
Installation (NRCI) as listed in the NRCC forms. The NRCI form verifies that what was 
installed matches what was specified in the NRCC.
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C. Acceptance Tests (NRCA): After initial start-up of the applicable equipment, fixtures, 
and controls, the Contractor shall conduct Acceptance Testing per CENC 
requirements. The Contractor shall be responsible for all testing and ensure the testing 
is documented in the applicable Non-Residential Certificate of Acceptance (NRCA) 
forms. The lighting Acceptance Testing shall be conducted by a technician that is 
certified with one of the California Energy Commission's approved Acceptance Test 
Technician Certification Providers (ATTCP).

D. Upon completion of the project, the Contractor shall provide all energy compliance 
forms to the Owner. 

END OF SECTION
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SECTION 26 05 33 – ELECTRICAL RACEWAYS AND BOXES

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes conduit, surface raceways, J-hooks, wireways, outlet boxes, pull and 
junction boxes, concrete pullboxes and vaults, floor boxes.

1.02 REFERENCES

A. American National Standards Institute:
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.

B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies.
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 

Conduit and Intermediate Metal Conduit.
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.03 SYSTEM DESCRIPTION

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system.

B. All wiring shall be installed in raceway.

C. Provide raceway as follows:
1. Underground: Provide thickwall nonmetallic conduit. Provide cast metal boxes or 

nonmetallic handhole.
2. In Slab Above Grade: Not permitted.  
3. Below Slab on Grade:  Use thickwall nonmetallic conduit.  Terminate with coated rigid 

steel elbows and short length of coated rigid steel conduit out of concrete.  
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4. Outdoor Locations, Above Grade: Provide galvanized rigid steel conduit. Provide cast 
metal outlet, pull, and junction boxes.

5. Wet and Damp Locations: Provide galvanized rigid steel conduit. Provide cast metal 
outlet, junction, and pull boxes. Provide flush mounting outlet box in finished areas.  

6. Concealed Dry Locations: Provide electrical metallic tubing. Provide sheet-metal 
boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure 
for large pull boxes where shown on drawings.  Provide J-hooks when shown on 
plans.

7. Exposed Interior Dry Locations:  Use rigid steel conduit or intermediate metal conduit 
below eight feet or where subject to damage.  Use rigid steel conduit, intermediate 
metal conduit, or electrical metallic tubing above eight feet or in electrical, mechanical 
or telecommunication rooms.  Use sheet-metal or cast metal boxes.  Use flush 
mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.

1.04 DESIGN REQUIREMENTS

A. Minimum Raceway Size: 0.75 inch unless otherwise specified.

B. Minimum Raceway Size for Data Communications: 1.00 inch unless otherwise specified.

C. Minimum Raceway Size for Telecommunications: 1.00 inch unless otherwise specified.

D. Minimum Raceway Size for AV Systems: 1.00 inch unless otherwise specified.

1.05 CLOSEOUT SUBMITTALS

A. Project Record Documents:
1. Record actual routing of conduits larger than 2 inches.
2. Record actual locations and mounting heights of outlet, pull, and junction boxes.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering.

B. Protect PVC conduit from sunlight.

1.07 COORDINATION

A. Coordinate mounting heights, orientation and locations of outlets mounted above counters, 
benches, and backsplashes.
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B. Coordinate Work of this Division and Work of other Divisions in advance of installation. 
Provide additional Work to overcome tight conditions at no increase in Contract Sum.  

C. Coordinate installation of outlet boxes for equipment specified in other divisions.

PART 2 - PRODUCTS

2.01 METAL CONDUIT

A. Rigid Steel Conduit: ANSI C80.1.

B. Rigid Aluminum Conduit: ANSI C80.5.

C. Intermediate Metal Conduit (IMC): Rigid steel.

D. Fittings and Conduit Bodies: NEMA FB 1. Fittings shall be steel/malleable iron with 
threaded fittings.  Use insulated metallic bushings with lug where ground connections are 
required. Use plastic bushing for non-bonding applications.

2.02 PVC COATED METAL CONDUIT

A. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 40 mil thick.

B. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to match 
conduit.

2.03 FLEXIBLE METAL CONDUIT

A. Product Description: Interlocked steel construction.

B. Fittings: NEMA FB 1.

2.04 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A. Product Description: Interlocked steel construction with PVC jacket.

B. Fittings: NEMA FB 1.

2.05 ELECTRICAL METALLIC TUBING (EMT)

A. Product Description: ANSI C80.3; galvanized tubing.

B. Fittings and Conduit Bodies: NEMA FB 1; steel couplings and connectors. Box connectors 
shall have with insulated throat.  Set screw type couplings.
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2.06 NONMETALLIC CONDUIT

A. Product Description: NEMA TC 2; Schedule 40 PVC.

B. Fittings and Conduit Bodies: NEMA TC 3.

2.07 SURFACE RACEWAY (WIREMOLD)

A. Product Description: Surface raceway as shown on plans.  Raceway shall be Wiremold or 
equal.

B. Fittings: Provide all supports, adapters, clips, elbows, covers, device fittings, and other 
hardware as required for a complete installation.  Provide B-Line “transition” boxes to clear 
offset surfaces.  Supports shall be concealed, exposed straps are not allowed.

C. Finish:
1. Steel raceway and associated transition boxes and exposed hardware shall be spray 

painted with two coats of semi-gloss acrylic enamel paint, color as directed by 
Architect.

2. Aluminum raceway shall be provided with factory finish, color as directed by 
Architect.  Transition boxes shall be spray painted with two coats of semi-gloss 
acrylic enamel paint, color as directed by Architect.

3. Plastic raceway shall be provided with factory finish, color as directed by Architect.  
Transition boxes shall be spray painted with two coats of semi-gloss acrylic enamel 
paint, color as directed by Architect.

4. Coordinate all colors with Architect prior to ordering.

2.08 J-HOOKS

A. Product Description: Low voltage signal cable J-Hooks shall be Panduit.  Provide with 
support device for construction encountered.

2.09 WIREWAY

A. Product Description: General purpose for indoor applications and raintight type for outdoor 
locations wire way.

B. Knockouts: Manufacturer's standard.

C. Cover: Hinged cover with full gaskets.

D. Connector: Flanged.

E. Fittings: Lay-in type with removable top, bottom, and side; captive screws and drip shield for 
outdoor.
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F. Finish: Rust inhibiting primer coating with gray enamel finish.

2.10 OUTLET BOXES

A. All boxes shall be suitable for the environment in which they are installed.

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 0.5-inch male fixture studs where required.
2. Boxes for shall be 1.5-inch-deep by 4-inch square minimum for single devices.  
3. Boxes for shall be 1.5-inch-deep by 4-11/16 inch square minimum for two devices.
4. Boxes for data and signal outlets shall be 2-1/8-inch-deep by 4-11/16-inch square 

minimum.
5. Concrete Ceiling Boxes: Concrete type.
6. Provide rings as required.

C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box 
manufacturer. Furnish threaded hubs.

2.11 BOX EXTENSIONS

A. At rooms being remodeled and where existing walls are to receive new finish material, 
replace existing plaster rings with new rings. 

2.12 PULL AND JUNCTION BOXES

A. Boxes having an internal volume less than 100 cubic inches shall be as specified for outlet 
boxes. Boxes having internal volume greater than 100 cubic inches shall be of panelboard 
type construction except that covers shall be secured by screws or bolts.

B. Boxes exposed to rain or installed in wet locations shall be specifically designed for the 
purpose.

C. All boxes shall be installed so that covers are accessible after completion of the installation.

D. Boxes shall not be installed in finished areas unless specific approval for such installation is 
granted by Architect.

2.13 CONCRETE PULLBOXES AND VAULTS

A. Boxes: Boxes shall be precast, high density reinforced concrete.  In areas of vehicular 
traffic, boxes shall be H20 rated.
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B. Extensions: Extensions shall be provided at each pullbox.  Provide a minimum of (1) 
extension.  Provide additional extension(s) as required to provide space in box for code 
required cable bending.

C. Covers: Covers in concrete or asphalt shall be galvanized.  In all other areas, covers shall 
be steel checker plate.  In areas of vehicular traffic, lids shall be galvanized steel, H20 
rated.  All covers shall be provided with hold-down bolts.

D. Floor:  Provide poured concrete slab as detailed on plans.  At H20 rated boxes, provide 
manufacturer’s concrete slab.

E. Size: Provide size as noted on plans.  If size is not shown, provide boxes sized per codes.

F. Labeling: Covers shall be factory marked as shown on plans.

2.14 FLUSH MULTI SERVICE FLOOR BOXES (4 PORT)

A. Floor boxes shall be cast iron, fully adjustable, Walker RFB4-CI-1 with FPBTCAL cover. 
Provide brackets required to mount devices shown on plans.  Provide blank plates at 
unused ports.

2.15 FLUSH MULTI SERVICE FLOOR BOXES (11 GANG):

A. Floor boxes shall be steel, fully adjustable, Walker RFB11 with RFB119BTCAL cover. 
Provide brackets required to mount devices shown on plans. Provide blank plates at 
unused ports.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify outlet locations and routing and termination locations of raceway prior to rough-in.

3.02 EXISTING WORK

A. Remove exposed abandoned raceway, including abandoned raceway above accessible 
ceiling finishes. Cut raceway flush with walls and floors, and patch surfaces.

B. Remove concealed abandoned raceway to its source.

C. Disconnect abandoned outlets and remove devices. Remove abandoned outlets when 
raceway is abandoned and removed. Install blank cover for abandoned outlets not 
removed.
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D. Maintain access to existing boxes and other installations remaining active and requiring 
access. Modify installation or provide access panel.

E. Extend existing raceway and box installations using materials and methods [compatible with 
existing electrical installations, or] as specified.

F. Clean and repair existing raceway and boxes to remain or to be reinstalled.

G. At rooms being remodeled and where existing walls are to receive new finish material, 
replace existing plaster rings with new rings with depth required to bring box flush with new 
finish. Contractor shall review Architectural drawings prior to bid to note walls receiving new 
finishes (tackboards, sheetrock, etc.) and include the necessary work in bid.

3.03 INSTALLATION

A. Ground and bond raceway and boxes.

B. Fasten raceway and box supports to structure and finishes.

C. Identify raceway and boxes.

D. Arrange raceway and boxes to maintain headroom and present neat appearance.

3.04 INSTALLATION - RACEWAY

A. Raceway routing is shown in approximate locations unless dimensioned. Route to complete 
wiring system.

B. Unless otherwise specified, all raceway shall be installed concealed.  Raceway may be run 
exposed on unfinished walls, in attic spaces, in electrical rooms and when routed to surface 
panels, cabinets or gutters.

C. Arrange raceway supports to prevent misalignment during wiring installation.

D. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers.

E. Group related raceway; support using conduit rack. Construct rack using steel channel and 
provide space on each for 25 percent additional raceways.

F. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports

G. Do not attach raceway to ceiling support wires or other piping systems.
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H. Construct wire way supports from steel channel.

I. Route exposed raceway parallel and perpendicular to walls.

J. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

K. Route conduit in and under slab from point-to-point.

L. Maintain clearance between raceway and piping for maintenance purposes.

M. Maintain 12-inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees F.

N. Cut conduit square using saw or pipe cutter; de-burr cut ends.

O. Bring conduit to shoulder of fittings; fasten securely.

P. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic 
conduit dry and clean before joining. Apply full even coat of cement to entire area inserted 
in fitting. Allow joint to cure for minimum 20 minutes.

Q. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to 
cast boxes.

R. Install no more than equivalent of three 90-degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install factory elbows for 
bends in metal conduit larger than 2-inch size.

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.

T. Install fittings to accommodate expansion and deflection where raceway crosses seismic 
and expansion joints.

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples.

V. Install suitable caps to protect installed conduit against entrance of dirt and moisture.

W. Surface Raceway:
1. Anchor raceway to structural members using screws.  Supports shall be concealed.  

Space screws 24” maximum on center.  Each run shall have a minimum of (2) 
screws.

2. Mount plumb and level.
3. Install insulating bushings and inserts at connections to outlets and corner fittings.
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4. Raceway shown on plans is schematic.  Contractor shall coordinate exact routing and 
installation with building conditions and provide all parts, pieces, elbows, transition 
boxes and other items as required for a complete, closed and professionally installed 
installation.

5. Coordinate exact routing with Architect prior to installation.

X. J-Hooks:
1. Provide J-hooks 48” maximum on center.
2. All cable to be run parallel and perpendicular to building lines.
3. Provide mounting hardware as required.
4. Provide Unistrut channels between structural members as required.
5. Provide 24” long 2” conduit sleeves through walls, draft stops, etc.  Provide as many 

as necessary to accommodate cables in contract plus two extra capped at each end 
for future cabling.  All conduits shall be provided with bushed ends.

Y. Close ends and unused openings in wire way.

3.05 EXCAVATING AND TRENCHING:

A. Perform all excavations as required for the installation of the work included under this 
Section, including shoring of earth banks to prevent cave-ins and to protect workmen and 
equipment.

B. Restore all surfaces, roadways, walks, curbs, walls, existing underground installation, etc., 
damaged or cut as a result of the excavations to their original condition in a manner 
approved by the Architect.

C. Stop machine excavation for trenches, in solid ground, several inches above required grade 
line, then trim trench bottom by hand to accurate grade so that a firm and uniform bearing 
throughout entire length of duct is provided. In lieu of above hand excavation in bottom of 
trench, Contractor may excavate to depth no less than 6" below required grade line and 
place a bed of sand or granular soil, properly compacted to provide a uniform grade and to 
provide a firm support for duct throughout its entire length.

D. Minimum conduit depth of pipe crown shall be 2'0" below finished or natural grade, unless 
detailed otherwise on Drawings. Conduits under parking lots, roadways, driveways, fire 
truck access routes, and other areas subject to vehicular traffic shall be installed a minimum 
of 24" below grade.

3.06 BACKFILLING:

A. No backfilling operations shall begin until the required tests and inspection has been made. 
Should any of the work be enclosed or covered up before it has been approved, Contractor 
shall, at his expense, uncover the work.
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B. After it has been inspected, tested, and approved, he shall make all repairs necessary to 
restore the work of other contractors to the condition in which it was found at the time of 
uncovering.

C. Except under existing paved area, walks, roads, or similar surfaces, and in cases where 
rock is encountered, backfill more than 12" above the top of the pipe shall be made using 
suitable excavated material placed in 6" layers measured before compaction, and tamped 
by machine.

D. Surface work shall be replaced to match the existing.

E. Entire backfill for bored excavations under existing pavement, walks, roads, or similar 
surfaces, shall be made with clean sand compacted by flooding.

F. The contractor shall install a marking tape 6” below grade and directly above all electrical 
conduits. The tape shall consist of a 4 mil insert plastic film specifically formulated for 
prolonged use underground. It shall be highly resistant to alkalis, acids and other 
destructive agents found in the soil. Tape shall have a minimum tensile strength of 20 lbs. 
per 3” with strips and a minimum elongation of 500%. Tape shall bear a continuous painted 
message repeated every 16” to 36” warning of the installation buried below. The message 
shall read “CAUTION – ELECTRICAL POWER LINE BURIED BELOW” or “CAUTION – 
ELECTRICAL SIGNAL LINES BURIED BELOW” as applies. Installation instruction for the 
tape shall be printed with each message along the entire length. The tape shall be as that 
manufactured by Reef Industries, Inc., or approved equal. For those installations involving 
non-metallic pipe, tape shall be aluminum foil encased in two layers of inert plastic film 
enabling the tape to be inductively located. Terre Tape “D” Warning Tapes are acceptable. 
When conduit below is plastic, tape shall have metallic content and shall respond to metal 
detectors. Do not exclude this. It will be required to verify the installation of this tape.

3.07 FLASHING AND SEALING:

A. Flash and counterflash roof and wall penetrations in manner described under other 
applicable sections of this Specification and as approved by the Architect.

B. Conduits, ducts, etc., passing through finished walls and ceilings shall be fitted with steel 
escutcheon plates, chrome or paint finish as directed.

C. Conduits which penetrate floor slabs and concrete or masonry walls shall be grouted and 
sealed watertight at penetration.

D. Conduits penetrating exterior walls other than concrete or masonry shall be sealed 
watertight with polyurethane sealant.

E. Underground conduits stubbing up into a room shall be sealed around cables or pullstring 
with foam sealant.
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F. All flashing and sealing shall be provided by this Contractor.

3.08 INSTALLATION – BOXES

A. Boxes shall be accurately placed as shown on Drawings or as close thereto as possible. 
Contractor shall refer to Drawings, specifications, and submittals covering work of the other 
trades to coordinate outlet location. In the event of conflict between planned locations of 
outlet and other equipment or furnishing, Contractor shall not proceed until direction has 
been given by Architect.

B. Unless otherwise specified or shown on Drawings, boxes shall be flush mounted with front 
edge of box or ring flush with wall or ceiling finish. Use plaster ring of appropriate depth in 
plastered or gypboard applications. Contractor shall review architectural drawings and note 
wall and ceiling construction and finishes for each wall.

C. Boxes shall not be installed back-to-back in walls. To prevent sound transfer, outlets, 
switches, etc. shown on opposing sides of the same wall shall be installed in separate stud 
spaces, except that outlets installed at different elevations may occupy the same stud 
space when box separation exceeds 18". Where these requirements cannot be met, 
Contractor shall provide insulation material between boxes.

D. Orient boxes to accommodate wiring devices.

E. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

F. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire.

G. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 
Coordinate masonry cutting to achieve neat opening.

H. Install stamped steel bridges to fasten flush mounting outlet box between studs.

I. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

J. Install adjustable steel channel fasteners for hung ceiling outlet box.

K. Do not fasten boxes to ceiling support wires or other piping systems.

L. Support boxes independently of conduit.

M. Install gang box where more than one device is mounted together. Do not use sectional 
box.
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N. Install gang box with plaster ring for single device outlets.

3.09 INSTALLATION CONCRETE PULLBOXES AND VAULTS

A. Install boxes flush with finished grade or surface material.  

B. Install hold down bolts for all covers.  

C. Ground bond steel cover plate with insulated green grounding conductor.  

D. Grout between box and extension(s).

E. Any box installed in areas of vehicular traffic shall be H20 rated.  Contractor shall verify this 
requirement prior to ordering.

3.10 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements.

B. Route conduit through roof openings for piping and ductwork or through suitable roof jack 
with pitch pocket. Coordinate location with roofing installation.

C. Locate outlet boxes to allow luminaires positioned as indicated on reflected ceiling plan.

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

E. ADJUSTING

F. Adjust flush-mounting outlets to make front flush with finished wall material.

G. Install knockout closures in unused openings in boxes.

3.11 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 26 15 46 – EXTERIOR LIGHTING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. This section describes the requirements for the building exterior lighting system 

for this project.

1.02 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. Underwriters Laboratories, Inc. (UL): 
1. UL 66 - Fixture Wire
2. UL 844 - Electric Lighting Fixtures for Use in Hazardous Locations
3. UL 924 - Emergency Lighting and Power Equipment
4. UL 1598 - Luminaires
5. UL 2108 - Low Voltage Lighting Systems

D. California Illumination Engineering Society of North America (IESNA):
1. IESNA LM-79-2008 - Approved Method for Electrical and Photometric 

Measurements of Solid-State Lighting Products.
2. IESNA LM-80-2008 - Approved Method for Measuring Lumen Maintenance of 

LED Light Sources.

E. Restriction of Hazardous Substances in LED (RoHS):
1. EU RoHS; Directive 2002/95/EC Restriction of Hazardous Materials.

1.03 SUBMITTALS

A. Product Data
1. Light fixtures
2. Fixture transformers (as required)
3. Lighting controls
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1.04 WARRANTY

A. Units and components offered under this section shall be covered by a 1-year parts 
and labor warranty for malfunctions resulting from defects in material and 
workmanship. Warranty shall begin upon acceptance by Owner.

PART 2 - PRODUCTS

2.01 LIGHT FIXTURES 

A. Fixture O1
1. Pole light
2. Square pole with dual heads
3. Basis of Design: Arca Pro ACPL-R4-S2-5G2900-40-*-UNV-DM
4. Coordinate finish/color with Architect

B. Fixture O2
1. Recessed in-ground accent light
2. Provide with all required power supplies/drivers for operation
3. Provide with stainless steel recessed installation box
4. Coordinate trim style with Architect
5. Basis of design: Arcluce O-IG0244US-30K

2.02 LIGHT EMITTING DIODES (LED)

A. Refer to the Fixture Schedule for size and type of LED lamps required.

B. All diodes shall come froms the same manufacturer and carry the same bin number.

C. All diodes shall be tested and tuned for the optimal Kelvin color point.

D. Correlated color temperature: 4000K

E. Minimum CRI (Color Rendering Index): 70

F. Diodes shall have a minimum life of 50,000 hours and maintain at least 70% of initial 
lumens throughout this period.

G. LED fixture components shall be free of all toxic materials to include lead, cadmium 
and mercury, and shall be RoHS compliant.

H. Groups of three or more diodes in a single housing shall be tested for even distribution.

I. All LED fixtures shall have an IES formatted electronic photometric report.
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J. Comply with IES LM-79-08 Approved Method for measuring lumen maintenance of 
LED light sources.

K. Comply with IES LM-80-08 Approved Method for electrical and photometric 
measurement of SSL product.

L. LED arrays shall be sealed, high-performance, long life type; minimum 70% rated 
output at 50,000 hours.

M. LEDs shall be “Bin No. 1” quality.

N. The LED light source shall be fully dimmable with use of compatible dimmers switch 
designated for low voltage loads.

O. All fixtures installed outdoors and adequately protected from weather (i.e. under a 
canopy, etc.) shall be listed and approved for damp locations.

P. All fixtures installed outdoors and exposed to weather shall be listed and approved for 
wet locations.

2.03 LED DRIVERS 

A. LED drivers shall be integral to fixture housing or remotely located, when specified, 
within 15 feet of diode assembly.

B. Drivers shall have a minimum life of 50,000 hours and maintain at least 70% of initial 
lumens for that period.

C. Typical LED drivers shall be electronic, 0-10V dimming.

D. Drivers shall be solid state and accept 120 through 277 VAC at 60 Hz input.

E. Power Factor: 0.90 or higher.

F. Maximum driver case temperature not to exceed driver manufacturer recommended 
operational parameters.

G. Output operating frequency: 60Hz.

H. Interference: EMI and RFI compliant with FCC 47 CFR Part 15.

I. Total Harmonic Distortion Rating: 20% Maximum.

J. Meet electrical and thermal conditions as described in LM-80 Section 5.0. 7.
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2.04 CONTROLS

A. The contractor shall provide and install all required controls as indicated in the 
Electrical Drawings and as required by CA Energy Code.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Contractor shall thoroughly examine project site conditions for acceptance of lighting 
fixture installation to verify conformance with Manufacturer and Specification 
tolerances. Do not commence with installation until all conditions are made 
satisfactory.

3.02 PREPARATION

A. Architectural Plans shall govern exact ceiling construction and mounting conditions for 
all fixtures. Contractor shall be responsible for coordination of fixture mounting and 
compatibility with ceiling construction.

B. Light fixtures in areas where exposed or concealed pipe and ductwork prevents direct 
access to the structural ceiling, shall be provided with appropriate support system to 
suspend fixture below obstructions to avoid conflicts with same.

C. All exposed conduit shall be routed and installed in such a manner as to reduce the 
visibility of the conduit and keep the layout simple and compact.

D. Coordinate all conduit pathways with the block wall installation. 

3.03 INSTALLATION

A. Install lighting fixtures in accordance with Manufacturer's written instructions, as 
indicated on the Drawings and as specified herein.

B. Contractor shall be responsible for all supports, hangers, and hardware necessary for a 
complete installation.

C. Light fixtures shall be plumb, level, square, in straight lines and without distortion. 
Remedy light leaks that may develop after installation of recessed or enclosed fixtures.

3.04 FIXTURE SUPPORTS 

A. Physical supports
1. Surface mount all overhead fixtures directly to the underside of metal roof deck
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2. Provide recessed metal boxes for all wall mounted fixtures, coordinate locations 
and rough in with concrete masonry wall construction. Secure wall mounted 
fixtures to the provided metal box anchored within the CMU wall

3. Support surface mounted fixtures more than 18" wide at or near each corner or 
edge, in addition to support from outlet box.

4. Where ceiling and/or wall construction or pipe and/or ductwork is such that 
mounting channels, strong-backs, trapezes, brackets, etc., are required to 
properly support fixtures, provide these supports under this Section, unless 
otherwise indicated.

5. Provide all boxes with grounding pigtail.
6. On concrete ceilings, use one of the following for supporting fixtures other than 

by outlet box:
a. Preset concrete inserts, provided inserts are completely covered by the 

fixture canopy.
b. 1/4" by appropriate length wedge type anchor.

B. Seismic supports
1. All light fixtures shall be surfaced mounted to either the underside of the metal 

roof deck or wall mounted to the CMU wall.

3.05 IDENTIFICATION SYSTEM

A. All junction box cover plates for the lighting branch circuit system shall be clearly 
marked with a permanent black ink felt pen identifying the branch circuit (both panel 
designation and circuit number) contained in the box.

3.06 FIELD QUALITY CONTROL

A. Visual and mechanical inspection
1. Inspect for physical damage, defects, alignment and fit
2. Perform operational test of each light fixture after installed, circuited, and 

energized
3. Perform emergency operational test of all lighting fixtures connected to 

emergency circuiting by interrupting normal power source

B. Contractor shall replace at no cost to the Owner all equipment which is found defective 
or do not operate within factory specified tolerances.

3.07 ADJUSTING

A. Field aiming: Where any adjustable light fixture is specified, the Contractor shall allow 
time in the bid and be responsible upon the installation of the light fixtures, for aiming 
as described in the fixture schedule. This aiming will occur at night under the direction 
of the Owner. The Contractor shall be responsible for providing the labor and materials 
for field aiming. This shall include, but not limited to, special rigging or scaffolding, 
adjusting fixtures in field, and testing of various lenses or louvers with fixtures, as 
directed by the Owner.
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3.08 CLEANING

A. Clean lighting fixtures prior to Project closeout in accordance with Manufacturer's 
recommended materials and methods.

3.09 ACCEPTANCE TESTING

A. The Contractor shall conduct the required Acceptance Testing per CENC for the 
lighting fixtures and associated controls. See spec section 26 01 00 for more details

END OF SECTION
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SECTION 31 00 00 – EARTHWORK

PART 1 - GENERAL

1.1 INCLUSION OF OTHER CONTRACT DOCUMENTS

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

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 01 50 00, Temporary Facilities and Controls.

B. Section 01 81 13, Sustainable Design Requirements.

C. Section 31 23 33, Trenching and Backfilling.

D. Section 32 12 00, Asphalt Concrete Paving.

E. Section 32 16 00, Site Concrete.

F. Section 32 80 00, Irrigation.

G. Section 32 90 00, Landscaping.

1.3 QUALITY ASSURANCE

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

B. All materials, components, assemblies, workmanship and installation are to be observed by the 
Owner's Inspector of Record.  Work not so inspected is subject to uncovering and replacement.

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 of inadequate compaction or moisture content is the sole responsibility of the 
contractor.

D. Tests (See Part 3 for Compaction Testing).

E. 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.
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1.4 SUBMITTALS

A. Refer to Section 01 33 00.

B. Manufacturer's Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions.

1.5 GUARANTEE

A. Refer to General Conditions and Section 01 33 00.

1.6 REFERENCES AND STANDARDS

A. California Building Code (CBC), edition as noted on the drawings, as adopted by the California 
Division of State Architect (DSA).

B. California Green Building Standards Code, edition as noted on the drawings, as adopted by the 
California Division of the State Architect (DSA).

C. General:  Site survey was prepared by CenterPoint Engineering, Inc., dated September 30th, 
2022, 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.

D. Geotechnical Engineering Report was prepared by ____________________________ 

_____________________________________________________________________ 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.  

E. 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.

F. ANSI/ASTM 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.

G. ANSI/ASTM D1556-00 - Test Method for Density of Soil in Place by the Sand-Cone Method.

H. ANSI/ASTM 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.
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I. ANSI/ASTM D 3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 
by Nuclear Methods (Shallow Depth).

J. ANSI/ASTM D 422-63(2007) e1 Test Method for Particle Size Analysis of Soil.

K. ANSI/ASTM D 4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit.

L. CALTRANS Standard Specifications Section 17.

M. CAL-OSHA, Title 8, Section 1590 (e).

N. 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.

1.7 DELIVERY, STORAGE AND HANDLING

A. Transport, store and handle in strict accord with the local jurisdiction.

B. Make delivery to job when notified by Contractor verifying that the job is ready to receive the 
work of this Section and that arrangements have been made to properly store, handle and 
protect such materials and work.

1.8 PROJECT CONDITIONS

A. 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.

1.9 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.

1.10 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 
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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.  Contact 
Norcal Underground Locating (800/986-6722) or Precision Locating (800/577-7324)

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.
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.
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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 Manger)(Architect)(Owner) no later 
than five (5) days prior to the date scheduled for the utility locator service to be on site.

1.11 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 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.

1.12 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.
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B. Excessively wet fill material shall be bladed and aerated per section 3.8, B.

1.13 TESTING

A. General:  Refer to Section 01 45 23 - 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 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

2.1 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 6 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 6 
inches in final size shall not be allowed in the upper 12 inches of any fill.  Native clay or clayey 
soils will not be permitted within the upper 12 inches of 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; an Expansion 
Index of 20 or less; 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.  
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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. 

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.
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C. Landscape Backfill Material:

1. The top 4" of native topsoil stripped from the site may be used for landscape backfill 
material provided it meets the requirements as specified in Section 32 90 00.

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.

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

3.1 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 were 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.

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.

3.2 PERFORMANCE

A. GENERAL:
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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.

3.3 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 12", moisture-conditioned to 2% above optimum moisture content, and recompacted to 
at least 95% of the maximum dry density.

3.4 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 
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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.

3.5 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 90 00 may be used 
in landscape areas only.  

3.6 CUTTING

A. Do all cutting necessary to bring finish grade to elevations shown on Drawings.

B. When excavation through roots is necessary, cut roots by hand.

C. 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.

3.7 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.  Restore excavations to proper elevation with engineered fill material 
compacted to 95% of dry density.

3.8 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.
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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 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% 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 85%.

E. Where Contractor over-excavates building pads through error, resulting excavation shall be 
recompacted as engineered fill at Contractor's expense.  

3.9 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. 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.

B. 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.

C. 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 2% above 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.
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D. Jetting of fill materials will not be allowed.

3.10 FINAL SUBGRADE COMPACTION

A. Building Pads:  Upper 12" of all final building pad subgrades shall be uniformly compacted at 
specified moisture content to at least 95% of maximum dry density, as determined by ASTM 
D1557 Compaction Test, 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.

B. Paved Areas:  Upper 12" 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 85% 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 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.
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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.

3.13 SURPLUS MATERIAL

A. Excavated material not required for grading or backfill shall be removed from site at contractor's 
expense.

3.14 CLEANING

A. Refer to Section 01 77 00.

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

1.1 INCLUSION OF OTHER CONTRACT DOCUMENTS

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

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 01 50 00, Temporary Facilities and Controls.

B. Section 01 81 13, Sustainable Design Requirements.

C. Section 31 00 00, Earthwork.

D. Section 32 80 00, Irrigation.

E. Section 33 00 00, Utilities

1.3 QUALITY ASSURANCE

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

B. All materials, components, assemblies, workmanship and installation are to be 
observed by the Owner's Inspector of Record.  Work not so inspected is subject to 
uncovering and replacement.

C. Contractor / Installer shall have been in business for five (5) years providing/finishing 
similar size projects and complexity.

1.4 SUBMITTALS

A. Refer to Section 01 33 00.

B. Submit Manufacturers data and shop drawings.

1.5 GUARANTEE

A. Submit fully executed Guarantee for work and materials in this Section per 01 33 00.
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1.6 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, 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.

1.7 DELIVERY, STORAGE AND HANDLING

A. Transport, store and handle in strict accord with the local jurisdiction.

B. Make delivery to job when notified by Contractor verifying that the job is ready to 
receive the work of this Section and that arrangements have been made to properly 
store, handle and protect such materials and work.

1.8 PROJECT 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. Field verify that all components, backing, etc. by others are installed correctly to 
proceed with installation of products as herein specified.

C. 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.

1.9 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.
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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.

1.10 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.

1.11 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 00 00, 3.8, B.

1.12 TESTING

A. General:  Refer to Section 31 00 00 – Quality Requirements.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Backfill materials:  Pipeline and conduit trench backfill as shown on the plans and as 
specified below.

1. ¾ inch crush rock.
2. Native Materials:  Soil native to Project Site, free of wood, organics, and other 

deleterious substances.  Rocks shall not be greater than __-inches.
3. Sand:  Fine granular material, free of organic matter, mica, loam or clay.
4. Lean Mix Concrete: 3 sacks of cement per yard plus sand.
5. Class 2 aggregate base, ¾” rock, per Caltrans Section 26-1.02B
6. 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 
00 00, Section 33 40 00 and Divisions 22 and 26.

PART 3 - EXECUTION

3.1 INSPECTION 

A. Verification of Conditions:

1. Examine areas and conditions under which work is to be performed.
2. Identify conditions detrimental to proper or timely completion of work and 

coordinate with General Contractor to rectify.

3.2 COORDINATION

A. General Contractor shall coordinate work as herein specified, in accordance with 
drawings and as required to complete scope of work with all related trades.

3.3 INSTALLATION 

A. Perform work in accordance with pipe manufacturer’s recommendations, as herein 
specified and in accordance with drawings.
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3.4 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 pipe 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: 30 inches

E. Where trench through existing pavement saw cut existing pavement in straight lines.  
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 asphalt.  Replace asphalt 
and concrete pavement sections to matched existing conditions.  In concrete 
pavement provide expansion and control joints to match existing joint layout.

3.5 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:
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1. Type of material and degree of compaction Pipe Zone and Upper Zone Backfill 
shall be as required by Drawings, Details, & Specifications.  

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 00 00, 3.8, B.

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.

3.6 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.
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3.7 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.

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.

3.8 SURPLUS MATERIAL

A. Remove excess excavated material, unused materials, damaged or unsuitable 
materials from site.

3.9 CLEANING

A. Refer to Section 01 77 00.

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 01 57 13.10 – EROSION CONTROLS

PART 1 - GENERAL

1.01 SCOPE OF WORK

A. GENERAL:  Provide all materials, equipment and labor necessary to furnish and install 
erosion control measures and implement best management practices, including but not 
limited too; straw wattles, silt fence barriers; stabilized entrances, etc. at locations shown 
on the drawings and in the Storm Water Pollution Prevention Plan (when required, see 
below).

B. STORM WATER POLLUTION PREVENTION PLAN: 

1. Due to the project size and project timing (summer). A Storm Water Pollution 
Prevention Plan (SWPPP) is not anticipated to be required. Should size of project 
or disturbed area change, or construction schedule change or be extended by the 
cause of the contractor, the contractor will be responsible for development of a 
Storm Water Pollution Prevention Plan (SWPPP) by a Qualified SWPPP 
Developer (QSD) and also provide all necessary State Permitting with the States 
online “SMARTS” System. 

2. Although a SWPPP is not anticipated to be required, contractor will still be 
responsible to implement appropriate measures to prevent illicit discharges from 
the site, such as sediment or otherwise contaminated water and dust.

3. If a SWPPP is required during the course of the project, Contractor shall provide a 
Qualified SWPPP Practitioner (QSP) to implement the SWPPP onsite and also 
provide and upload the necessary reports to the State SMARTS System. QSP 
shall be certified as such by the state of California. if Erosivity Waiver is granted 
as anticipated, contractor shall still assign site personnel the responsibility of 
implementing and maintaining erosion control devices to prevent erosion or illicit 
discharges by water or wind, regardless of the source.

4. Contractor shall Comply with State Water Resources Control Board requirements 
and Local Jurisdiction where applicable.

5. When SWPPP Required, the Contractor shall amend the SWPPP Map during the 
course of construction to the contractor’s approach to the work in this contract.  
The Contractor shall as a minimum address and show:
a. Cut and fill operations
b. Temporary stockpile locations and protection measures
c. Vehicle and equipment storage, maintenance and fueling operations
d. Concrete and asphalt disposal areas and protective measures
e. Dust control measures
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f. Tracking of dirt, mud and off-site streets and subsequent street cleaning when 
required.

g. Pipe flushing and disposal of sediment latent flush waters.

1.02 QUALITY ASSURANCE

A. GENERAL:  Comply with local governing codes and regulations.

1.03 SUBMITTALS

A. SMARTS & NOTICE OF INTENT (NOI):  If SWPPP required, contractor shall be 
responsible for submittal to the State of California Storm Water Multiple Application and 
Report Tracking System (SMARTS). A Copy of the complete SWPPP and NOI receipt 
letter is to be provided to the Architect and owner for record.

PART 2 - PRODUCTS

2.01 MATERIALS

A. STRAW WATTLES:  Shall be new manufactured straw roles in compliance with state 
requirements for sediment control.

B. SILT FENCES:  Comply with state and local requirements.

C. HYDRO SEED MIX: Contractor shall provide a blended seed mix containing both seeds 
blends and in the following mixture:

Blando Brome – 12 lbs/acre (0.3 lbs per sf)
Annual Ryegrass – 9 lbs/acre (0.2 lbs per sf)
Contractor, or Contractor’s erosion control specialist or subcontractor may submit an 
alternative seed mix for review, however, sample projects need to be provided in the 
greater Sacramento Area that show this mix design is effective. 

D. STRAW HYDROSEED /TACKIFIER: Straw Hydroseed with Tackifier mulch shall be 
composed of fibers derived from straw products with no growth or germination inhibiting 
substances.  Mulch shall be manufactured in such a manner that when thoroughly mixed 
with seed, fertilizer, and water, in the proportions specified, it will form a homogeneous 
slurry which is capable of being sprayed to form a porous mat.  The fibrous mulch in its 
air-dry state shall contain not more than fifteen percent by weight of water.  The fiber 
shall have a temporary green dye and shall be accompanied by a certificate of 
compliance stating that the fiber conforms to these specifications.  Product shall be 
HydrostrawTM or equal.  
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E. CONCRETE WASHOUT(S):  Shall be pre-constructed or built onsite with plastic 
sheeting and supporting material such as straw bales. Washouts shall be sized for 
expected concrete work, or multiple washouts provided.

PART 3 - EXECUTION

3.01 INSTALLATION

A. STRAW WATTLES:  Shall be installed per the drawings and/or as required by the 
SWPPP and Local Authority.

B. SILT FENCES:  Shall be installed per the Drawings and/or as required by the SWPPP 
and Local Authority. 

C. HYDROSEEDED AREA:

1. Preparation:  Do all slurry preparation at the job site:
a. Water, straw mulch w/tacifier, fertilizer, and other ingredients shall be added 

to the tank simultaneously so that the finished load is homogenous mix of the 
specified ingredients.

b. Seed shall be added last and shall be discharged within two hours (2hrs.).  
Loads held over four hours (4 hrs.) will be recharged with one-half (1/2) the 
seed rate before application.

c. Once fully loaded, the complete slurry shall be agitated for three to five 
minutes (3-5 min.) to allow for uniform mixing.

2. Application:
a. General:  All hydroseed applications are to be applied in a sweeping motion 

to form a uniform mat at the specified rates.

Two-step Slope Application

Step One
Material Lbs/Ac
Hydrostraw 2,000
7.2.3 Slow Release Fertilizer 1,000

Seed as per section (2.02 Seed)   #
Am 120 Mycorrhizal Inoculant    60

Step Two
Material Lbs/Ac
Hydrostraw 2,000
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b. Protection:  Contractor is to apply the hydrostraw in such a way as to 
complete the application in an orderly manner and stay off partially and 
completely treated areas.

c. Unused Loads:  If mixture remains in tank for more than 8 hours it shall be 
removed from the job site at Contractor’s expense.

3.02 MAINTENANCE AND REMOVAL:

A. GENERAL:  Maintain and repair existing and new erosion and sediment controls 
facilities throughout the construction period. Remove silt build up as needed.  Repair 
damage to earth slopes and banks.  Erosion and sediment controls measures shall be 
left in place until final paving and landscaping are complete or as required by SWPPP.

B. MONITORING:  Provide monitoring of erosion and sediment controls measures before 
and after storm events. Provide a daily log of construction activities and impact on 
erosion and sediment controls measures. Update SWPPP continuously throughout 
construction period.  

C. CLEANING:  Keep area clean of debris.

D. Remove erosion and sediment controls measures prior to placing finish landscaping.

END OF SECTION
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SECTION 31 32 00 – SOIL STABILIZATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lime Treated Engineered Fill.

1.2 RELATED REQUIREMENTS

A. Section 01 22 00, Unit Prices.

B. Section 01 50 00, Temporary Facilities and Controls.

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

D. Section 31 23 33, Trenching and Backfilling.

E. Section 32 12 00, Asphalt Concrete Paving.

F. Section 32 16 00, Site Concrete.

G. Section 31 00 00, Utilities.

H. Section 33 40 00, Storm Drainage Utilities.

1.3 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. ASTM International (ASTM):

1. 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.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Submittals Procedures:
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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.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Contractor / Installer.

B. Weighmaster Certificates:  Provide certificates as required in Article “Materials” 
Paragraph “Lime”.

1.6 CLOSEOUT SUBMITTALS

A. Guarantee: Submit subcontractor’s guarantee.

1.7 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.  Testing:

1. Geotechnical Engineer: Owner is retaining a Geotechnical engineer to determine 
compliance of Lime Stabilization Treatment with Specifications, and to direct 
adjustments in fill operations.  Costs of Geotechnical Engineer will be borne by 
Owner; except that costs incurred for re-tests or re-inspection will be paid by 
Owner and backcharged to Contractor.

E. Inspection:  Work shall not be performed without the physical presence and approval of 
Geotechnical Engineer.  The Contractor shall notify the Geotechnical Engineer at least 
two working days prior to commencement of any aspect of site earthwork.

F. Field Density:  Field density and phenolphthalein reaction tests shall be made by the 
Geotechnical Engineer after completion of compaction.  Where compaction equipment 
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has disturbed the surface to a depth of several inches, density tests shall be taken in the 
compacted material below the disturbed surface.

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

H. 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.

I. Tests (See Part 3, Article “Spreading and Compaction” for Compaction Testing).

1.8 DELIVERY, STORAGE AND HANDLING

A. Transport, store and handle in strict accord with the local jurisdiction.

1.9 FIELD CONDITIONS

A. Lime shall not be spread while the atmospheric temperature is below 35 degrees 
Fahrenheit or when conditions indicate that the temperature may fall below 35 degrees 
Fahrenheit within 24 hours.

B. Lime-treated material shall not be mixed or spread while the atmospheric temperature is 
below 35°F.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Lime Treated Engineered Fill:  The materials to be treated shall consist of on-site soils 
or approved import material as described in Section 31 00 00.

B. Lime:  Lime in areas to be treated shall be lime.  The percentage of lime shall be based 
on a soil weight of 100 pcf; hence, 2 pounds lime should be utilized per square foot. A 
certification of compliance shall be submitted to the Geotechnical Engineer with each 
delivery of lime/cement.

C. Water:  Water shall be added during the preliminary mixing operations and, if necessary, 
during final mixing and to keep the cured material moist until curing is complete.  The 
amount of water added shall be subject to the approval of the Geotechnical Engineer at 
all times.
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PART 3 - EXECUTION

3.1 PREPARATION

A. General:  Layout all work, establish grades, locate existing underground utilities, set 
markers and stakes, set up and maintain barricades and protection facilities; all prior to 
beginning actual earthwork operations.

3.2 EQUIPMENT

A. Lime Spreader:  The lime shall be spread by equipment which shall uniformly distribute 
the required amount of lime.  The rate of spread per square foot of blanket shall not vary 
more than 5 percent from the designated rate, unless otherwise approved by the 
Geotechnical Engineer.

B. Mixing Equipment:  Mixing equipment shall be capable of mixing or remixing the 
materials to a uniform mixture free of streaks or pockets of lime to the full required depth.

3.3 START OF WORK UNDER THIS SECTION

A. General:  Prior to starting physical work under this Section, the property line is to be 
clearly staked and identified.  No lime treated materials shall be allowed to contaminate 
areas outside of the property.

3.4 LIME SPREADING

A. Engineered Fill:  Provide lime/cement treatment in areas shown on plans, to a depth of 
at least 12-inches.  

3.5 MIXING 

A. Lime/cement shall be added to the material to be treated at a rate of 4.5 pounds lime per 
square foot based on a soil unit weight of 100 pcf.

B. Lime shall be spread by equipment that will uniformly distribute the required amount of 
lime for the full width of the prepared material.  The rate of spread per linear foot of 
blanket shall not vary more than five percent (5%) from the designated rate.

C. The spread lime shall be prevented from blowing by suitable means selected by the 
Contractor.  Quicklime shall not be used to make lime slurry.  The spreading operations 
shall be conducted in such a manner that a hazard is not present to construction 
personnel or the public.  All lime spread shall be thoroughly mixed into the soil the same 
day lime spreading operations are performed. 

D. The distance which lime may be spread upon the prepared material ahead of the mixing 
operation will be determined by the Geotechnical Engineer.
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E. No traffic other than the mixing equipment will be allowed to pass over the spread lime 
until after the completion of mixing.

F. Mixing equipment shall be equipped with a visual depth indicator showing mixing depth, 
an odometer or footmeter to indicate travel speed and a controllable water additive 
system for regulating water added to the mixture.

G. Mixing equipment shall be of the type that can mix the full depth of the treatment specified 
and leave a relatively smooth bottom of the treated section.  Mixing and re-mixing, 
regardless of equipment used, will continue until the material is uniformly mixed (free of 
streaks or pockets of lime), moisture is at approximately two percent (2%) over optimum 
and the mixture complies with the following requirements:
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Minimum Sieve Size Percent Passing

1-1/2 inch 100

1 inch 95

No. 4 60

H. Non-uniformity of color reaction when the treated material, exclusive of one inch or larger 
clods, as tested with the standard phenolphthalein alcohol indicator, will be considered 
evidence of inadequate mixing.

I. The entire mixing operation shall be completed within seventy-two (72) hours of the initial 
spreading of lime, unless otherwise permitted by the Geotechnical Engineer.

3.6 SPREADING AND COMPACTING

A. The treated mixture shall be spread to the required width, grade and cross-section.  The 
maximum compacted thickness of a single layer may be determined by the Contractor 
provided he can demonstrate to the Geotechnical Engineer that his equipment and 
method of operation will provide uniform distribution of the lime and the required 
compacted density throughout the layer.  If the Contractor is unable to achieve uniformity 
and density throughout the thickness selected, he shall rework the affected area using 
thinner lifts until a satisfactory treated subgrade meeting the distribution and density 
requirements is attained, as determined by the Geotechnical Engineer, at no additional 
cost to the Owner.

B. The finished thickness of the lime-treated material shall not vary more than one-tenth 
foot (0.1’) from the planned thickness at any point.

C. The lime-treated soils shall be compacted to a relative compaction of not less than 95 
percent (95%) as determined by the ASTM D1557 Compaction Test.

D. Initial compaction shall be performed by means of a sheepsfoot type roller or a vibratory 
padfoot roller.  Final rolling shall be by means of a smooth drum roller.

E. Areas inaccessible to rollers shall be compacted to meet the minimum compaction 
requirement by other means satisfactory to the Geotechnical Engineer.

F. Final compaction shall be completed within thirty-six (36) hours of final mixing.  The 
surface of the finished lime-treated material shall be the grading plane and at any point 
shall not very more than eight one hundredths of a foot (0.05’) foot above or below the 
grade established by the Civil Engineer except that when the lime-treated material is to 
be covered by material which is paid for by the cubic yard the surface of the finished 
lime-treated material shall not extend above the grade established by the Civil Engineer.
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G. Before final compaction, if the treated material is above the grade tolerance specified in 
this section, uncompacted excess material may be removed and used in areas 
inaccessible to mixing equipment.  After final compaction and trimming, excess material 
shall be removed and disposed of.  The trimmed and completed surface shall be rolled 
with steel or pneumatic-tired rollers.  Minor indentations may remain in the surface of the 
finished materials so long as no loose material remains in the indentations.  

H. At the end of each day’s work, a construction joint shall be made in thoroughly 
compacted material and with a vertical face.  After a part-width section has been 
completed, the longitudinal joint against which additional material is to be placed shall 
be trimmed approximately three inches (3”) into treated material, to the neat line of the 
section, with a vertical edge.  The material so trimmed shall be incorporated into the 
adjacent material to be treated.

I. An acceptable alternate to the above construction joints, if the treatment is performed 
with cross shaft rotary mixers, is to actually mix three inches (3”) into the previous day’s 
work to assure a good bond to the adjacent work.

3.7 FINAL GRADING

A. Finish all lime treated engineered fill grades to within a tolerance of 1/100 foot of grades 
shown for top of lime stabilization treatment.

B. Leave all areas in suitable condition for subsequent work.

C. Excess materials not needed for final grading operations shall be removed from the site.

3.8 CURING

A. Curing:  The surface of compacted and finish graded lime treated soils shall be kept 
moist until covered by pavement surface or crushed rock layer for buildings.

 END OF SECTION 
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SECTION 32 12 00 – ASPHALT CONCRETE PAVING

PART 1 - GENERAL

1.1 INCLUSION OF OTHER CONTRACT DOCUMENTS

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

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 01 50 00, Temporary Facilities and Controls.

B. Pertinent Sections specifying Volatile Organic Compound (VOC) Content Restrictions.

C. Section 01 81 13, Sustainable Design Requirements.

D. Section 31 00 00, Earthwork.

E. Section 31 23 33, Trenching and Backfilling.

F. Section 32 80 00, Irrigation.

1.3 QUALITY ASSURANCE

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

B. All materials, components, assemblies, workmanship and installation are to be observed by 
the Owner's Inspector of Record.  Work not so inspected is subject to uncovering and 
replacement.

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. Contractor shall provide verification that asphalt mix temperature meets the requirements of 
this specification at time of application.

E. Contractor shall be solely responsible for all subgrades built. Any repairs resulting from 
inadequate compaction is the responsibility of the contractor.
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1.4 SUBMITTALS

A. Refer to Section 01 33 00.

B. Manufacturer's Data:  Submit list and complete descriptive data of all products proposed for 
use.  Include manufacturer's specifications, published warranty or guarantee, installation 
instructions, and maintenance instructions.

C. CAL-GREEN Submittals:

1. Product Data – VOC Limits:  For adhesives, sealants, fillers and primers, 
documentation including printed statement of VOC contents, comply with limits 
specified in Section 01 61 16.

D. Guarantee of Contractor/Subcontractor per Article 1.5.

1.5 GUARANTEE

A. Refer to General Conditions and Section 01 33 00. 

B. Submit fully executed Guarantee with submittal package required by Article 1.4.

1.6 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, edition as noted on the drawings, as adopted by 
the California Division of the State Architect (DSA).

C. ANSI/ASTM 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.

D. ANSI/ASTM D1556-00 - Test Method for Density of Soil in Place by the Sand-Cone Method.

E. ANSI/ASTM 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.

F. ANSI/ASTM D 3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate 
Mixture by Nuclear Methods (Shallow Depth).

G. ANSI/ASTM D 422-63 Test Method for Particle Size Analysis of Soil.

H. ANSI/ASTM D 4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit.

I. CALTRANS Standard Specifications.
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J. CAL-OSHA, Title 8, Section 1590 (e).

K. 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.

1.7 DELIVERY, STORAGE AND HANDLING

A. Transport, store and handle in strict accord with the local jurisdiction.

B. Make delivery to job when notified by Contractor verifying that the job is ready to receive the 
work of this Section and that arrangements have been made to properly store, handle and 
protect such materials and work.

1.8 PROJECT CONDITIONS

A. Environmental Requirements:

1. Base 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.

1.9 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.

1.10 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.
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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.

1.11 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.

1.12 TESTING

A. General:  Refer to Section 01 45 23 – 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 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

2.1 PERFORMANCE REQUIREMENTS

A. VOC Limits for adhesives, sealants, fillers, coatings and primers. Comply with limits specified 
in related Section.

B. Provide products conforming to local, State and Federal government requirements limiting 
the amount of volatile organic compounds contained in the product, for its intended 
application.  If specified product exceeds current requirement, provide conforming product at 
no additional cost.  Provide written confirmation to Architect describing reason for revision 
and demonstrate compliance of replacement product with specified requirements.
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2.2 MATERIALS

A. Sterilant:  Soil sterilizer shall be CIBA GEIGY's Pramatol 25-E, Treflan EC or Thompson-
Hayward Casoron.

1. Soil sterilizer shall be applied in strict accordance with manufacturer's instructions.

B. Base Course Aggregate:  State Specifications, Section 26, Class 2 aggregate base (3/4" 
max.).

C. Asphalt Binder:  Steam-refined paving asphalt conforming to State Specifications, Section 
92, viscosity grade PG 64-10.  Asphalt binder additives for WMA per Caltrans approved list 
of manufacturer’s.   

D. Liquid Asphalt Tack Coat:  Per CALTRANS section 94.

E. 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.

F. Seal Coat:  shall be 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.

G. Wood Headers and Stakes:  Pressure treated.

H. Pavement Marking:  Colors as directed by Architect.  Colors of painted traffic stripes and 
pavement markings must comply with ASTM D 6628.

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-1952E.

I. Precast Concrete Bumpers:  3000 psi at 28 day minimum strength; 48" length unless 
otherwise indicated; provide with steel dowel anchors and concrete epoxy.

J. Pavement Epoxy;  K-Lite; Ktepx-590; Ennis Epoxy HPS2 or an approved equal.

K. Crack Filler;  QPR model CAR08, 10oz asphalt crack filler; Star STA-FLEX Trowel Grade 
crack filler or approved equal.
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L. Reclaimed Asphalt Paugment (RAP).  HMA Type A or Type B may be produced using RAP 
providing it does not exceed 15% or the aggregate blend.

2.3 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

3.1 EXAMINATION OF CONDITIONS

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.

3.2 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 2000.  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.

3.3 INSTALLATION

A. Headers:

1. General:  Install as edging to asphalt paving, except where adjoining existing 
pavement, concrete curbs, walks or building.
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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. 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.

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.

1) Final gradation shall be smooth, uniform and free of ruts, humps, 
depressions or irregularities, with a minimum density of 95% of the test 
maximum density determined by California Test Methods #304 and 375.  
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, 
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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.

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. 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.  

d. 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 
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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 No. 15080 in Fed. Std. 595a.  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.

3.4 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

1.1 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.

1.2 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 10 00, Concrete Forming & Accessories.

E. Section 03 20 00, Concrete Reinforcing.

F. Section 03 30 00, Cast-in-Place Concrete.

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

H. Division 31, Earthwork.

I. Section 32 12 00, Asphalt Concrete Paving.

1.3 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.
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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.
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):
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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.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Submittal Procedures:

1. Action 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.

1.5 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 



TRACY UNIFIED SCHOOL DISTRICT
MERRILL F WEST HS AGRICULTURAL CTE BLDG – INCREMENT 1

DSA SUBMITTAL
30 AUGUST 2024

Warren Consulting Engineers Inc. SITE CONCRETE
Project No. 24-113 32 16 00 - 4

“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.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  None anticipated.

B. Delivery tickets as specified for ready-mixed concrete.

C. 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.

1.7 CLOSEOUT SUBMITTALS

A. Guarantee: Submit subcontractor’s guarantee.

1.8 QUALITY ASSURANCE

A. Qualifications:
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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.

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.

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.
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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.

1.9 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.

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.
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1. Concrete shall not exceed 85 degrees F at time of placement.
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 
darbying concrete, but before float finishing.

G. Placing in Cold Weather:  Comply with ACI 306R.  Protect from frost or freezing.  No 
antifreeze admixtures are permitted.

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

2.1 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 61 16.

2. VOC emissions for field-applied paints and coatings must comply with limits 
specified in Section 01 61 16.
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2.2 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.

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.

2.3 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.
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2.4 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.
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.

2.5 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

2.6 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.

2.7 SURFACE TREATMENTS

A. Surface Retarder for Exposed Aggregate Finish:  “Rugasol-S” by Sika Corporation, “Top-
Cast” by GCP Applied Technologies, or equal.

2.8 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:  3/4-inch aggregate size conforming to Class 2 Aggregate Base 
as defined in Caltrans Standard Specifications Section 26, or equal clean free-draining 
gravel or crushed rock as recommended by the Geotechnical Engineer.

E. 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.
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F. 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.

G. Pre-Formed Plastic Expansion Joint Caps:  Polystyrene, with removable tops; “Snap 
Cap” by W. R. Meadows, Tex-Trude expansion caps, or equal.

H. 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.

I. 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.][Yellow]

J. Cast Abrasive Accessibility Strips and Stairs:  Extruded aluminum with integral anchor 
and filled with abrasive granules in epoxy binder; Model ST-SF-N by Nystrom, Inc., 800-
547-2635, Type T-24 by American Safety Tread Company, Inc., 800-245-4881, Type 
WP-24A by Wooster Products, Inc., 330-264-2844, or equal.

1. Colors:  As selected by Architect.][Yellow}

2.9 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 3000 
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.
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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.

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.
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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.
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 
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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.
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

3.1 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.

3.2 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.
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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.

3.3 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.
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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 
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.

3.4 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.
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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.

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.

3.5 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.

3.6 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. 

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.
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3.7 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. While onsite native soils are anticipated to be expansive in nature, any subgrade soils 
placed and compacted for concrete flatwork subgrades shall be thoroughly watered and 
soaked as required to achieve required moisture content prior to the concrete pour.

1. Provide damming as required to keep water within the formed area and to allow 
for proper saturation of the subgrade.

2. Remove standing water before concrete placement.

D. For the majority of soils which are anticipated to be expansive in nature, thoroughly water 
and soak the subgrade of exterior concrete paving, curbs, curb and gutters, with multiple 
daily waterings for at least three days or as required to achieve required moisture content 
prior to the concrete pour in order to place the subgrade soils in full expansion.

1. Provide damming as required to keep standing water within the formed area and 
to allow for proper saturation and full expansion of the subgrade soils.

2. Remove standing water before concrete placement.

E. 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.

3.8 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.
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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.

D. Follow additional requirements used to prepare the approved site mockup.

3.9 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.

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.
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D. Exposed Concrete Surface Finishing, Not Including Top Surface of Flatwork:

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.

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.

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.
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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.

d. Remove and replace concrete if repair to an acceptable condition is not 
feasible.

B. Defective Concrete Is:
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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.

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.
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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, nonstaining 
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.

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.
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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.
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.
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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.

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:
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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.

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:
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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 31 13 - CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Chain-link fences.
2. Swing gates.
3. Privacy slats.

B. Related Sections:
1. Section 03 30 00 "Cast-in-Place Concrete" for cast-in-place concrete post 

footings.
2. 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.
1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for the following:
a. Fence and gate posts, rails, and fittings.
b. Chain-link fabric, reinforcements, and attachments.
c. Accessories: Privacy slats.
d. Gates and hardware.

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.

C. Samples for Initial Selection: For each type of factory-applied finish.

D. Samples for Verification: For each type of component with factory-applied finish, 
prepared on Samples of size indicated below:
1. Polymer-Coated Components: In 6-inch lengths for components and on full-sized 

units for accessories.

E. Design Data Submittal: For structural performance of chain-link fence and gate 
frameworks, including analysis data signed and sealed by the professional engineer 
responsible for their preparation.

1.03 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.
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1.04 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.

1.05 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of chain-link 
fences and 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.
b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.
2. Warranty Period: Five years from date of Substantial Completion.

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: As indicated on Drawings.

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 0.148 inch , unless indicated otherwise.

a. Mesh Size: 2 inches, unless indicated otherwise.
b. Zinc-Coated Fabric: ASTM A392, Type II,  Class 2, 2.0 oz./sq. ft. with zinc 

coating applied before weaving.
c. Polymer-Coated Fabric: ASTM F668, Class 2b over zinc -coated steel wire.

 CHAIN LINK FENCES AND GATES
3595002100  32 31 13 - 2

MasterSpec Copyright © 2024 by the American Institute of Architects, portions Copyright © 2024 by HMC Architects for TUSD Merrill West Ag Shop - Inc 1. Warning: This AIA 
MasterSpec based document is protected by U.S. Copyright Law and International Treaties.



TRACY UNIFIED SCHOOL DISTRICT
MERRILL F WEST HS AGRICULTURE CTE BLDG - INCREMENT 1

DSA SUBMITTAL
30 AUGUST 2024

1) Color: As selected by Architect from manufacturer's full range, 
according to ASTM F934.

d. 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 

orGroup IC, round steel pipe, electric-resistance-welded pipe.
3. Horizontal Framework Members: ASTM F1043.
4. Brace Rails: ASTM F1043.
5. 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.

6. Polymer coating over metallic coating.
a. Color: Match chain-link fabric , according to ASTM F934.

2.05 TENSION WIRE

A. Metallic-Coated Steel Wire: 0.177-inch- diameter, marcelled tension wire according to 
ASTM A817 or ASTM A824, with the following metallic coating:
1. Type II: Zinc coated (galvanized) by hot-dip or electrolytic process, with the 

following minimum coating weight:
a. Matching chain-link fabric coating weight.

B. Polymer-Coated Steel Wire: 0.177-inch- diameter, tension wire according to 
ASTM F1664, Class 2b over zinc -coated steel wire.
1. Color: Match chain-link fabric , according to ASTM F934.

2.06 SWING GATES

A. General: ASTM F900 for gate posts and gate types.
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1. Gate Leaf Width: As indicated.
2. Framework Member Sizes and Strength: Based on gate fabric height as 

indicated.

B. Pipe and Tubing:
1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish 

to match fence framework.
2. Gate Posts: As indicated on Drawings.
3. Gate Frames and Bracing:  As indicated on Drawings.

C. Frame Corner Construction: Welded.

D. Hardware:
1. Fork Latch: Permitting operation from both sides of gate with provision for 

padlocking accessible from both sides of gate.

E. Exit Hardware: BHMA A156.3, with push pad actuating bar, suitable for exterior use, 
including exit bar, adjustable mounting plates, adjustable receiver brackets, lock boxes, 
strikes, latch protectors, and other hardware required for a complete installation on 
swing gates.
1. Product:  Subject to compliance with requirements, provide exit hardware kits as 

follows:
a. Von Duprin, a Allegion brand; CD-PA-AX-98-NL-990.

2. Exit Bar Material:  Stainless steel.
3. Latch and Fasteners:  Manufacturer's standard, stainless steel.
4. Mounting Plate:  As indicated on drawings.
5. Function: Entrance by trim when latch bolt is released by key or set in a retracted 

position by key.
6. Mounting Channel: Bent-plate channel formed from 1/8-inch- thick, 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.

2.07 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.
a. Polymer coating over metallic coating.

2.08 PRIVACY SLATS

A. Tubular Polyethylene Slats: Minimum 0.023-inch-thick tubular polyethylene, 
manufactured for chain-link fences from virgin polyethylene with UV inhibitor, sized to 
fit mesh specified for direction indicated, with vandal-resistant fasteners and lock strips.
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B. Color: As selected by Architect from manufacturer's full range.

2.09 ADDITIONAL MATERIALS

A. Security Panel: Galvanized steel sheet; ASTM A653, 1.3 lbs per sq. ft.
1. Perforations: Round 3/16-inch diameter holes spaced 1/4-inch on staggered 

centers.
2. Open Area: Minimum 51 percent.

PART 3 - EXECUTION

3.01 CHAIN-LINK FENCE INSTALLATION

A. Install chain-link fencing according to ASTM F567 and more stringent requirements 
specified.

B. 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 to dimensions indicated and vibrate or 

tamp for consolidation. Protect aboveground portion of posts from concrete 
splatter.

C. Chain-Link Fabric: Apply fabric to enclosing framework. Leave 2-inch bottom clearance 
between finish grade or surface and bottom selvage unless otherwise indicated. Pull 
fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric 
remains under tension after pulling force is released.

D. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and 
gate posts, with tension bands spaced not more than 15 inches o.c.

E. 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.
1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 

inches o.c.

F. Fasteners: Install nuts for tension bands and carriage bolts on the side of fence 
opposite the fabric side.

G. Privacy Slats: Install slats in direction indicated, securely locked in place.
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3.02 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.

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. Lubricate hardware and other moving parts.

END OF SECTION
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SECTION 33 00 00 – SITE UTILITIES

PART 1 - GENERAL

The conditions of the Contract and requirements of Division 01, General Requirements, 
are part of this Section and apply to work of this Section as fully as if herein repeated.

1.01 SCOPE OF WORK

A. The work includes, but is not necessarily limited to, the following:
1. Sanitary waste systems.
2. Water piping systems.
3. Connections to existing facilities.
4. Other items as may be specified or shown on the Drawings.

B. Furnish and install any incidental work not shown or specified but which can reasonably 
be inferred as required and necessary to provide complete and workable systems.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Contract Closeout:  Section 01 70 00.

B. Section 31 23 33:  Trenching and Backfilling

C. Section 33 40 00:  Storm Drainage Utilities

D. Division 23:  Mechanical Work

E. Division 26:  Electrical Work

1.03 SUBMITTALS
   

A. Refer to Section 01 33 00.

1.04 REQUIREMENTS OF REGULATORY AGENCIES

A. Work and materials shall be in full accord with Title 24, California Code of Regulations; 
California Plumbing Code; California Building Code; California Electric Code; State Fire 
Marshall; California OSHA; National Fire Protection Association; and other applicable 
state or local laws or regulations.  Nothing in drawings or specifications shall be construed 
to permit work not conforming to these Codes.

B. When Contract documents differ from governing codes, furnish and install larger size or 
higher standards called for without extra charge.
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1.05 FEES, PERMITS, INSPECTIONS, AND UTILITY SERVICES

A. Permits: None anticipated, outside OSHA permits for deep trenches where applicable.

B. Arrange for required inspections and secure approvals for authorities having jurisdiction.

1.06 QUALITY ASSURANCE

A. Requirements of Regulatory Agencies:  Comply with requirements of local regulatory 
agencies having jurisdiction.  Submit for Agency approvals.

1.07 SITE EXAMINATION AND CONDITIONS

A. Examine site, verify dimensions and locations against drawings and inform self of 
conditions under which work is to be done before submitting proposal.  No allowance will 
be made for extra expense on account of error.

B. Information shown relative to existing services is based upon available records and data 
but shall be regarded as approximate only.  Make minor deviations found necessary to 
conform with actual locations and conditions without extra cost.  Verify location and 
elevation of utilities prior to commencement of excavation for new piping or its installation.  

C. Exercise extreme care in excavating near existing utilities to avoid any damage thereto. 
Contractor shall be held responsible for any damage caused by his operations.

1.08 RECORD DRAWINGS

A. 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.

B. All symbols and designations used in preparing "RECORD" drawings shall match those 
used in Contract drawings.

C. Properly identify all stubs for future connections, as to location and use, by setting of 
concrete marker at finished grade in the manner suitable to Architect.

1.09 MAINTENANCE AND OPERATIONS INSTRUCTIONS

A. Assemble and bind together in durable cover, properly indexed and sectioned, two sets of 
operating sheets and parts list for each and every mechanical system and piece of 
equipment furnished under these Specifications.   Deliver same to Architect prior to work's 
completion; provide two complete sets.
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B. Include the following material:
1. Complete operating instruction and site utilities systems.
2 Maintenance instructions covering, under each item of individual equipment, 

pertinent maintenance data, such as lubricants to be used, frequency of lubrication, 
inspections required, adjustments, etc.

3. Parts Bulletins containing manufacturers' bulletins with parts numbers, instructions, 
etc., for each item of equipment.  Bulletins shall be properly stripped so that useless 
bulk is avoided.

1.10 GUARANTEE

A. Be responsible for work done and materials installed under these plans and specifications. 
 Repair or replace, as may be necessary, any defective work, material, or part which may 
show itself within one year of date of filing of Notice of Completion and be responsible for 
damage to other materials, furnishing, equipment or premises caused by such defects 
during this period, if in the opinion of the Architect said defect is due to imperfection of 
material or workmanship.  All such work and materials shall be at no cost to Owner.

B. Be responsible for damage to any part of premises during guarantee period caused by 
leaks or breaks in work furnished and/or installed under this Section.

C. Replace lubricants, etc., lost as result of defects, breaks, or leaks in work.

1.11 SEQUENCING AND SCHEDULING

A. Coordinate connections to public water main with utility company.

B. Coordinate location of connections for other work and all requirements for actual 
equipment furnished with all other contractors.

C. Fire hydrants must be installed and fully operational prior to start of wood construction 
above grade.

PART 2 - PRODUCTS

2.01 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.

B. Grade or quality of materials desired is indicated by trade names or catalog numbers 
stated herein.

C. Dimensions, sizes, and capacities shown are minimums, and shall not be changed without 
permission of Architect.
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2.02 VALVE BOXES

A. Provide at each valve or cock in ground a Christy, Brooks, or equal, to Christy F-36, 
concrete valve box with cover marked for service.  Furnish extension handle for valves as 
required; Alhambra, or equal.  Do not locate valve boxes in walks or covered passages, 
unless necessary.  Where necessary to locate valve boxes in traffic or paved areas, use 
Christy G8 with cast iron-ring and cover.  Provide valve box extensions as required to set 
bottom of valve box tight to top of piping in which valve is installed.  Provide Owner with 
set of special wrenches or tools as required for operation of valves.

B. Provide Christy, Brooks, or equal, concrete pit, with size as noted on drawings, or as 
required, for water meter and detector check valve.

2.03 MANHOLES
      

A. Manholes shall be standard precast concrete as shown on the plans and specified herein.  
Where special details are shown on drawings or vary from requirements stated herein, 
drawings shall be followed.

B. Manholes shall be 48" diameter (unless otherwise noted on plans) base section size with 
a minimum wall thickness of 4". The manholes shall taper to 24" diameter.  All dimensions 
as given above are inside diameters.

C. A minimum of two 6" and one 3" adjusting or grade rings shall be installed on the top of 
manhole cone.

D. Manhole frames and cover shall be Pinkerton, Alhambra Foundry Company, or equal, 24" 
diameter clear opening, unless otherwise specified on the plans, in which case numbers 
given on plans shall be used.  Each cast iron frame and cover shall have its weight 
indicated on the bottom outside of rim of the cover, and the seat of the frame shall in each 
case be machined sufficiently so that the cover will set evenly and firmly in place without 
rocking.  Cover shall be lettered as required to identify service.  Information as to finish 
grade elevations must be adhered to when setting manhole frame cover.

E. Joints between base, manhole barrel, grade rings, taper section, at manhole frame to 
grade ring shall be sealed with Portland cement, sand, and water grout or with resilient 
gasket material specifically formulated for such use.  Joints shall be made with care for 
watertight installation.

F. Sewer pipe shall extend through the concrete manhole walls at the invert elevations given 
on the Drawings.  Inverts of all manholes shall be accurately shaped to a "U" section as 
shown on the Drawings, using Portland Cement concrete of suitable mix to assure a 
smooth, dense surface.  Alignment of inverts through manholes to provide good hydraulic 
transitions, including changes in direction as required.  Joints between manhole walls and 
sewer pipe shall be neatly made and shall be watertight.



TRACY UNIFIED SCHOOL DISTRICT
MERRILL F WEST HS AGRICULTURAL CTE BLDG – INCREMENT 1

DSA SUBMITTAL
30 AUGUST 2024

Warren Consulting Engineers Inc. SITE UTILITIES
Project No. 24-113 33 00 00 - 5

G. Manhole shall be provided with 14" wide safety type manhole steps of the Edison type as 
manufactured by the Alhambra Foundry Company, Alhambra CA, or equal.  Manhole 
steps shall be galvanized and shall be installed with a maximum spacing of 15".

2.04 PIPE AND FITTINGS

A. Sanitary Sewer:  PVC sewer pipe and fittings with Ring-Tite joints, ASTM D3034 SDR35.

B. Water Lines 3 1/2” and smaller:  Type K copper tubing, hard temper, with wrought copper 
fittings. 

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. Irrigation Main Lines: AWWA C-900 Class 200/DR14 with rubber gasket joints when 
shown on Civil Plans, refer to landscape specifications for Irrigation main lines shown on 
landscape drawings.

F. Solder:  Lead Free.  95/5; 95% Tin / 5% Antimony.

G. Ductile Iron Pipe; AWWA Class 51, Cement Lined

H. Ductile Iron Pipe Fittings; AWWA C110, C153, Ebba Iron, Mega-Lug, or equal.

I. PVC Mechanical Fittings;  Ebba Iron, Mega-Lug, or equal.

J. 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.

K. Fasteners Anti-Rust Coatings;  Asphaltic Bituminous coatings conforming to latest edition 
NFPA 24.

L. Pipe Wrap; 8 mil polyethylene pipe wrap conforming to ANSI/AWWA C105/A21.5 
standards. Note: Soil is “highly corrosive” to buried metal objects as determined in soils 
report. All buried metallic utility pipe, components or other appurtenances shall be 
wrapped.

2.05 CLEANOUTS

A. Cleanouts of same diameter as pipe 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 construction so as to provide sufficient space for rodding.  No 
horizontal run over 90 feet shall be without cleanout whether shown on Drawings or not.
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1. Cleanouts shall be Smith or Zurn, equal to Smith numbers specified.  All cleanouts 
shall have cast iron ferrules and bronze plugs.

2. All exterior cleanouts shall be Smith #4400, or equal, cast iron ferrule bronze plug 
cleanouts, installed as shown on drawings.  Where exterior cleanouts occur in new 
and future concrete walks, use Smith #4886 vandal proof cover.

2.06 UNIONS AND FLANGES

A. Furnish and install unions at each threaded or soldered connection to equipment, valves, 
etc.

B. Metallic unions shall be LEAD FREE.

C. 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, 2" & Smaller 150 lb. screwed malleable ground joint, brass, brass-to-iron 
seat, black or galvanized to match pipe.

Screwed Steel Pipe, 125 lb. cast iron screwed flanged union, flat faced, full-faced gasket, 
black or galvanized to match pipe.

Copper tubing: Brass ground joint with sweat connections.

Furnish and install flanges at each flanged connection to equipment and valves per 
following schedule:

Type of Pipe Flange

Screwed Steel Pipe, 125 lb. cast iron screwed flange, flat faced, black or galvanized to 2-
1/2" & larger match pipe.

Welded Steel Pipe, 150 lb. black forged steel welding flanges, 1/16" raised 2-1/2" 
& larger face.

D. Gaskets for flanged connections shall be full faced or ring-type material to suit facing on 
flanges and shall be supplied per following schedule:

Service Type

Cold Water 1/16" thick Garlock #22

2.07 VALVES
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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, as 
manufactured by Nibco S-113-FL Series; American G-300 Series; Matco 511 FL Series; 
Apollo 102T-FL Series.  Brass valves or valves containing brass parts will not be 
accepted.

C. Valves, 2 ½” thru 3”: shall be class 150; Shall be made of bronze, full size of pipe and 
LEAD FREE, as manufactured by Jenkins Fig. 2310 J; Lunkinheimer Fig. 2153; Crane Fig. 
437; Stockham Fig. B-128. Brass valves or valves containing brass parts will not be 
accepted.

D. Valves, 4” thru 12”: shall be Flanged Ductile Iron Resilient Wedge Gate Valve, as 
manufactured by Nibco F 609 RW; American 2500 Series; Kennedy 8561; Mueller 2360 
Series.

E. Furnish and deliver to Owner one wrench of each size required for operating underground 
valves.

2.08 VALVE BOXES

Provide at each valve or cock in ground as follows:
a. Valves for pipelines  4” and larger: Provide G5 type concrete valve box with cast iron 

cover by Christy Precast, Old Castle Precast, Brooks, or equal.  Provide pipe riser 
sections, concrete aprons, etc., as shown on drawings. Furnish extension handles 
for each size square nut valve, and provide “fork” handle for each size of “wheel 
handle” valve as required. 

b. Valves for pipelines  3” and smaller: Provide rectangular concrete valve box with 
cast iron cover by Christy Precast, Old Castle Precast, Brooks, or equal. Provide 
riser sections, etc. as shown on drawings. Boxes shall be sized to fit valve assembly 
as shown on drawings in accordance with following schedule:

i. 2.5” & 3” valves: B16 concrete valve box with B16C cast iron lid.
ii. 1-1/2” & 2” valves: B12 concrete valve box with B12C cast iron lid.
iii. 1/2” to 1-1/4” valves: B09 concrete valve box with B09C cast iron lid.

c. Requirements for all valves:
i. Do not locate valve boxes in walk, or covered passages, curbs, or curb & 

gutters, unless necessary.
ii. If valve location is within concrete or asphalt paved surface valve box shall be 

as detailed on plans for such condition.
iii. Provide valve box extensions or risers as required per the drawings.
iv. Provide owner with set of special wrenches and/or tools as required for 

operation of valves.
v. All valves shall be marked for service type (i.e. “WATER”)

2.09 BACKFLOW PREVENTER – FIRE PROTECTION SYSTEMS
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A. When noted on plans to provide backflow protection, Provide reduced-pressure principle 
backflow preventers consisting of assembly, including shutoff valves on inlet and outlet, 
and strainer on inlet, as required.  Backflow preventers shall include test cocks, and 
pressure-differential relief valve located between two positive searing check valves.  
Construct in assordance with ASSE Standards 1013. Refer to Accepptable Manuacturer’s 
and Models Below:

1. Wilkins-Zurn – Model 375ADA
2. Watts – Model 909RPDA
3. Febco – Model 826YD

B. Provide substantial padlock and chain to lock valves in open position, and turn key over to 
Project Inspector.
1. Chain shall be of carbon steel, 3/8 inch wire diameter, fully welded links and weight 

of 140 pounds per 100 lineal feet.  Chain shall be hot dipped galvanized.

C. Provide capped connections at each test cock.  Install in accordance with requirements of 
Authority Having Jurisdiction.

D. Provide tamper switch at each main valve.  Coordinate with fire alarm contractor to be 
connected in fire alarm panel.

E. Provide concrete filled, 4 inch min. diameter pipe bollards to protect all exposed piping 
from motor vehicle damage. Bollards shall be spaced as shown on plans with no greater 
than 4’ clearance between bollards.

F. Comply with Local Water District Standards for complete installation.  Coordinate 
mounting arrangement and all details of installation prior to start of work.

G. When specified on plans, provide locking protective enclosure as follows:
1. Provide enclosure suitable for size and type of backflow assembly.
2. Provide 4” min. thick concrete pad w/ 4” aggregate base to attach and 

secure enclosure.
3. Provide insulated enclosure when specified.
4. Provide heater when specified, refer to plans for type and model. Refer to 

electrical drawings for connection.

2.10 BACKFLOW PREVENTER – DOMESTIC WATER SYSTEMS

A. When noted on plans to provide backflow protection, Provide reduced-pressure principle 
backflow preventers consisting of assembly, including shutoff valves on inlet and outlet, 
and strainer on inlet, as required.  Backflow preventers shall include test cocks, and 
pressure-differential relief valve located between two positive searing check valves.  
Construct in assordance with ASSE Standards 1013. Refer to Accepptable Manuacturer’s 
and Models Below:

1. Febco– Model LF825Y
2. Watts – LF 909
3. Wilkins-Zurn – Models 975XL2, 375XL, 375AXL.
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B. Provide substantial padlock and chain to lock valves in open position, and turn key over to 
Project Inspector.
1. Chain shall be of carbon steel, 3/8 inch wire diameter, fully welded links and weight 

of 140 pounds per 100 lineal feet.  Chain shall be hot dipped galvanized.

C. Provide capped connections at each test cock.  Install in accordance with requirements of 
Authority Having Jurisdiction.

D. Provide two concrete filled, 6 inch diameter pipe ballards to protect all exposed piping from 
motor vehicle damage.

G. Comply with Local Water District Standards for complete installation.  Coordinate 
mounting arrangement and all details of installation prior to start of work.

F. When specified on plans, provide locking protective enclosure as follows:
1. Provide enclosure suitable for size and type of backflow assembly.
2. Provide 4” min. thick concrete pad w/ 4” aggregate base to attach and 

secure enclosure.
3. Provide insulated enclosure when specified.
4. Provide heater when specified, refer to plans for type and model. Refer to 

electrical drawings for connection.

2.10 FIRE HYDRANTS

A. Clow 960 Factory Painted or per Local Jurisdiction Requirements, or an approved 
equal, 36" minimum bury, two 2-1/2" hose nozzles, one 4-1/2" pumper nozzle, and 
break-off check valve, Clow LBI 400A or approved equal .  Hydrant shall conform to, 
and installation shall comply with the Local Jurisdiction.

2.11 POST INDICATORS

A. Post Indicator shall be Mueller Co. A-20806 (adjustable) with tamper switch or an   
approved equal.

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
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A. No. 10 THW solid copper wire.  Solder all joints

2.15 SEWAGE HOLDING TANKS

A. Holding tanks shall be as sized and installed as shown in the approved drawings 
and supplemented by this specification.

B. Holding tanks shall be precast concrete type manufactured in a certified concrete 
pre-cast facility certified by both Caltrans and PCI.

C. Acceptable Manufacturers. Other suppliers will be acceptable if equal, with 
substitution request, however, structural calculations have been reviewed and 
approved for the tank shown in these plans and the contractor may, and likely will, 
be required to provide new structural analysis and calculations stamped by a 
California Registered Structural Engineer for alternative tanks, which must be 
approved by DSA prior to acceptance. The cost of these calculations shall be paid 
by the contractor or the contractor's tank supplier. No guarantee is provided by the 
owner or architect/Engineer that calculations and the alternative tank will be 
approved by DSA. Should alternative tanks be unable to receive approval, it shall be 
the contractor's responsibility to obtain the tank as shown and already approved in 
the plans.

Jensen Precast
5400 Raley Boulevard
Sacramento, CA 95838

Phone: (916) 991-8800
Toll-free: (800) 843-9569
Fax: (916) 991-8810
Office Hours: 7 am - 5 pm, Monday - Friday
Will Call Hours: 7 am - 4 pm, Monday – Friday

D. Holding tanks shall “Traffic Rated” have a load rating of A-16 (AASHTO HS20-44), 
commonly referred to as “H-20” in all locations, even those not beneath paving 
areas, unless specifically noted on plans otherwise.

E. Holding tanks shall be designed in accordance with ASTM C890 and ACI 318.

F. Should groundwater be encountered during the excavation pit for the tank, notify the 
engineer immediately. Backfill may be changed to slurry in high groundwater areas 
as directed by the engineer. The contractor shall seek a supply facility for slurry prior 
to tank excavation so no delays would be incurred should slurry be employed.

G. Contractor shall be responsible for all equipment necessary to unload and place 
structure in the excavated pit, that is not otherwise provided by supplier.

H. Contractor shall follow manufacturer-provided documentation for the installation and 
backfill of sewage holding tanks, much of which is contained in the approved 
drawings. All installation materials shall be reviewed and approved by the 
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architect/engineer prior to procurement.

I. After tank installation, inside of tank shall be coated with a 100% solids ultra-high 
build solvent free epoxy, Raven 405 or approved equal. At contract.

J. When noted on plans, tanks shall be provided with liquid level alarm. Alarm shall 
have two floats, one float and alarm for tank half full and float and alarm for tank full.

a. Alarm shall be SJE Rhombus Tank Alert EZ Duo, or approved equal.

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.  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. In advance of construction, work out minor changes and relocations to suit actual 

conditions and work of other trades to avoid conflict therewith.  This shall not be cause for 
additional cost.

C. 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.

3.02 PIPE JOINTS AND CONNECTIONS

A. Cut steel pipe and hard copper tubing with power hacksaw or in square end vice by 
means of hand hacksaw.  Wheel cutters may be used for steel pipe only provided that 
pipe shall have ends reamed to full inside diameter and beveled before being made up 
into fittings.  Remove rough edges or burrs from pipe so that smooth and unobstructed 
flow will be obtained.

B. Make flanged joints with gaskets.

C. Threaded Pipe:   Make joints with Rectorseal #5 or Permatex #1 thread lubricant; use no 
caulking of any kind; remake leaky joints with new materials. 

D. Make joints in PVC water pipe with PVC couplings and rubber rings, Johns-Manville Ring-
Tite, or equal.  Check final location of rubber rings with the couplings with gauge or as 
recommended by the manufacturer.  Make joints between PVC pipe and cast iron pipe or 
fittings using cast iron or PVC adapter fittings, installed as recommended by the 
manufacturer.  Ring-Tite PVC or cast iron pipe fittings may be used in lieu of standard 
fittings. Make connection to valves with cast iron adapters connected to the water pipe 
with PVC couplings.
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E. Remake any leaking joints with new materials.  Use of thread cement or caulking to make 
old joints tight is absolutely prohibited.

F. Cast Iron Soil Pipe:
1. No-Hub fittings shall be made with a torque wrench.
2. Connect cast iron sewer piping to outside service pipe with cast iron or vitrified clay 

reducers or increasers as required.   Caulking of smaller pipe into the larger without 
a reducer or increaser will not be permitted.
Note: Soil is “highly corrosive” to buried metal objects as determined in soils report. 
All buried metallic utility pipe, components or other appurtenances shall be wrapped.

G. Welded Pipe:
1. Make up with oxyacetylene or electric arc process.
2. All welding shall conform to the American Standard Code for Pressure Piping ANSI 

B-31, Section 6, Chapter 4, and Appendix A.  When requested by the Architect, 
furnish certification from an approved testing agency or National Certified Pipe 
Welding Bureau that the welders performing the work are qualified.

3. All line welds shall be of the single "V" butt type.  Welds for flanges shall be of the 
fillet type.

4. Where the branch is two pipe sizes smaller than the main or smaller, Bonney 
Weldolets, Threadolets, Nibco, or equal, may be used in lieu of welding tees.
Note: Soil is “highly corrosive” to buried metal objects as determined in soils report. 
All buried metallic utility pipe, components or other appurtenances shall be wrapped.

H. Polyethylene Pipe:  Assemble with fusion joints in strict accordance with manufacturer's 
instructions.

3.03 ACCESS

A. Continuously check for clearance and accessibility of equipment 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 into proper position.

3.04 CARE AND CLEANING

A. Repair or replace broken, damaged, or otherwise defective parts, materials, and work.  
Leave entire work in 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 operating condition.

B. Drain and flush piping to remove grease and foreign matter.

C. Clean out and remove surplus materials and debris resulting from the work, including 
surplus excavated material.

   
3.05 EXCAVATING

A. Perform all excavating required for work of this Section.
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B. Provide minimum cover over pipe as indicated in Specifications Section 31 23 33 
“Trenching and Backfilling”. Provide 30” min. cover above top of utility if not specifically 
addressed.  Trim trench bottom by hand or provide a 4" deep minimum bed of sand to 
provide a uniform grade and firm support throughout entire length of pipe.  Pipe bedding 
materials should be clean crushed rock, gravel or sand of which 100 percent will pass a 
1/2-inch sieve.  For PVC water pipe bed the pipe in sand.  All other materials should have 
a minimum sand equivalent of 50.  Only a small proportion of the native soils will meet 
these requirements without extensive processing; therefore, importation of pipe bedding 
materials should be anticipated.  Pipe bedding materials shall be compacted in lifts not 
exceeding 6 inches in compacted thickness.  Each lift shall be compacted to not less than 
90 percent relative compaction at or above the optimum moisture content, in accordance 
with ASTM Specification D1557-78, except that bedding materials graded such that less 
than 10 percent will pass a No. 4 sieve shall be compacted in 6-inch lifts using a single 
pass of a flat-plate, vibratory compactor or vibratory drum.  Pipe bedding materials should 
extend at least to the spring line.

C. Maintain all warning signs, barricades, flares, and red lanterns as required.

D. For all trenches 5' or more in depth, submit detailed drawings showing shoring, bracing, 
sloping, or other provision to be made for worker protection from the hazard of caving 
ground during the excavation of such trenches.

3.06 BACKFILLING

A. Backfill shall comply with Specification Section  31 23 33, “TRENCHING AND 
BACKFILLING”

B. Utility trench backfill materials may consist of native soils processed to remove vegetation 
or other unsuitable debris, except backfill PVC pipe with sand to 12" minimum.  All trench 
backfill shall be compacted to at least 90 percent relative compaction at or above the 
optimum moisture content, per ASTM Specification D1557-78.  In proposed pavement 
areas, the minimum degree of compaction within the uppermost feet of backfill shall be 
increased to 95 percent.  Mechanical compaction is required.  Jetting or densification by 
other hydraulic methods is not permitted. Remove excess earth.

C. Replace or repair to its original condition all sod, concrete, asphalt paving, or other 
materials disturbed by the trenching operation, using workman skilled in trade involved.

3.07 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.

3.08 INSTALLATION OF PIPING

A. Immediately cap or plug ends of, and opening in, pipe and fittings to exclude dirt until final 
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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.

C. Each piping system shall be thoroughly flushed and proved clean before connection to 
equipment.

D. Service Markers:  Mark the location of each plugged or capped pipe with a 4" round by 30" 
long concrete marker, set flush with finish grade with engraved brass plate identifying 
stub.

E. Do not install water lines in same trench with non-metallic sewer lines unless bottom of 
water pipe at all points is at least 12" above top of sewer line and water line is placed on 
solid shelf excavated at one side of common trench.

F. Furnish and install anchors or thrust blocks on PVC water lines in the ground at all 
changes in direction of piping, and at all connections or branches from mains 3" and 
larger.  Form anchors or thrust blocks by pouring concrete between pipe and trench wall.  
Thrust blocks shall be adequate size and so placed as to take thrusts created by 
maximum internal water pressure, all in accord with manufacturer's recommendations and 
local Water District standards.

G. Run horizontal sanitary piping at uniform grade noted on plans.  Where shown and noted 
on plans, piping shall have invert elevations as shown and slope uniformly between given 
elevations.

H. Wrap all metallic pipe, fittings, valves and other appurtenances, buried in the ground and 
to 6" above grade with:
1. Polyethylene Coating:  Pressure-sensitive polyethylene coating, "X-tru-Coat" as 

manufactured by Pipe Line Service Corporation or "Green Line" wrap as 
manufactured by Roystron Products, or approved equal.  Field Joints and Fittings:  
Protector Wrap #1170 tape as manufactured by Pipe Line Service Corporation, or 
Primer #200 tape by Roystron Products, or equal.  Installation shall be as per 
manufacturer's recommendation and instructions.

2. Cleaning:  Clean all piping thoroughly before wrapping.
3 Inspection:  Damaged or defective wraps shall be repaired as directed.  No wrapped 

pipe shall be covered until approved by the Architect.
4. Covering:  No rocks or sharp edges shall be backfilled against the wrap.  When 

backfilling with other than sand, protect wrap with an outer wrapping of Kraft paper; 
leave in place during backfill.

5. Testing:  Test completed piping with Tinker and Rasor Co. test machine (San 
Gabriel, CA  818-287-7942).

3.09 TEST OF PIPING
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A. 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.

TEST SCHEDULE
System Tested Test Pressure PSIG Test With

Water Piping: 150 Lbs. Water

Sanitary Sewer Piping: Fill with water to top of 10-foot Water 
high standpipe, allow to stand two 
hours or longer as directed by 
Inspector. 

B. Testing equipment, materials, and labor shall be furnished by this contractor.

3.10 WATER SYSTEM STERILIZATION

A. Clean and disinfect all hot and cold water systems connected to domestic water systems.

B. Preliminary Preparation:  Provide a 1" service cock or valve connected to system at a point within 
2’-0" of its junction with water supply line and inject disinfecting agent into system through this 
cock.  When project is complete, with all fixtures connected and operable and ready for use and 
when, by test, system is proved to be free from leaks, it shall be thoroughly flushed by fully 
opening every outlet and operating every fixture until clear water flows from all of them. (See 
exhibit, Item 3.10.F)

C. Disinfecting Agent:  Commercial "Chlorox", or "Purex", or equal.

D. Disinfecting Procedure:  Connect a hand operated pump, 100 psi rating, minimum to the 1" 
service cock or valve.
1. With system completely full of water and supply valve open, adjust every faucet of system 

so that trickle of water flows from each.
2. Inject disinfect until an orthotolidin test at each outlet shows a chlorine residual 

concentration of at least 50 parts per million (ppm).
3. Close all outlets and valves, including valve connecting to water supply line and 1" service 

cock on solution injection connection.  Maintain condition for 24 hours and chlorine residual 
of 50 ppm should be retained in system for this 24 hour period.  If,  decreased below 50 ppm 
then disinfection procedure must be repeated until an approved result is obtained.

4. When the above procedure has been completed, flush out entire system with fresh water 
until an orthotolidin test at any outlet shows a residual of not more than 0.5 ppm.

E. Provide laboratory report as verification of disinfection at project closeout.

F. Typical Sterilization:
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Note: extra valves for Chlorine injection may be omitted if other location for chlorine injection is 
approved.

3.11 TRACER WIRES

A. Install tracer wire for non-metallic water and gas pipe in ground outside of buildings.  Use AWG 
#10 tracer wire and lay continuously below vertical projection of pipe so that it is not broken or 
stressed by backfilling operations.  Solder all joints.

B. Locate terminals where shown.  Terminals:  Precast concrete box and cast iron locking 
traffic cover, Brooks 3TL, or equal;  cover marked with name of service; 6" of loose gravel 
below box.  Plastic terminal board with brass bolts; identify line direction with plastic tags.  
Test for continuity between terminals, after backfilling, in presence of Inspector.

END OF SECTION
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SECTION 33 40 00 – STORM DRAINAGE UTILITIES

PART 1 - GENERAL

1.1 SUMMARY

A. Summary Includes:

1. Storm drainage piping systems.

1.2 RELATED REQUIREMENTS

A. Section 01 5000, Construction 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 1200, Asphalt Concrete Paving.

G. Section 32 1600, Site Concrete 

1.3 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. 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.

E. ASTM International (ASTM):

1. D 422-63 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. D 3017-05 Test Methods for Moisture Content of Soils and Soil-Aggregate Mixture 

by Nuclear Methods (Shallow Depth).
6. D 4318-05 Test Method for Liquid Limit, Plastic Limit, and Plasticity Limit.

F. CALTRANS Standard Specifications.

G. CAL-OSHA, Title 8, Section 1590 (e).

1.4 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.

1.5 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.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: 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.

1.7 CLOSEOUT SUBMITTALS

A. Guarantee: Submit subcontractor’s guarantee.

1.8 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 are 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.

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.

1.9 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.

1.10 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 
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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.

1.11 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.

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.
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1.12 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.

1.13 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 
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.  

1.14 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 all stubs for future connections, as to location and use, by setting of 
concrete marker at finished grade in the manner suitable to Architect.

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.

2.2 MATERIALS

A. Pipe:  Use one of the following, unless noted on the Drawings otherwise.  
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1. Polyvinyl Chloride Pipe (PVC):  SDR35 conforming to ASTM D3034 with 
elastomeric joints conforming to ASTM D3212 for pipe to 12". Sun damaged pipe 
will be rejected.

2. High density polyethylene pipe (HDPE):  The pipe shall be corrugated 
exterior/smooth interior pipe.  12” to 60" maximum diameter shall conform to 
AASHTO M294, water tight per ASTM D3212 with water tight gasket fittings.

B. Perforated Pipe (for subdrains):  Shall be ADS N12 pipe, 3 hole, ASTM F 405, AASHTO 
M 252; PCV ASTM D3034 SDR-35 storm drain pipe

C. Manhole:  Shall be as shown on the drawing details.

D. Drop Inlet:  Shall be as shown on the drawing details.

E. Curb Inlet:  Shall be as shown on the drawing details.

F. Mortar:  For pipe connections to concrete drainage structures, conform to ASTM C270 
type N mortar. Place within one half hour after adding water.

G. Crushed Rock:  Imported washed crushed rock.  Minimum 100% passing 3/4 inch sieve. 

H. Trench drain:  Polycast, Polydrain or equal and as shown on drawings.

I. Area Drains:  Shall be as shown on the drawing details.

J. Floor Drains:  Shall be as shown on the drawing details.

K. Clean-outs:  Shall be as shown on the drawing details.

L. Planter drains:  Shall be as detailed on the drawing details.

M. Filter Fabric: Mirafi 140N.

PART 3 - EXECUTION

3.1 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 were 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.
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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.

3.2 EXCAVATION AND BACKFILLING

A. General:  Installation shall be in strict conformance with referenced standards, the 
manufacturer’s written directions, as shown on the drawings and as herein specified.

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. 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 in accordance with pipe 
manufacturer’s recommendations and as per the drawings.  Follow manufacturer's 
recommendations for use of each kind and type of pipe.

2. Bedding:  Provide bedding as detailed on plans 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.

3. If the trenches for the site drainage fall within areas to be lime treated, the piping 
shall be installed prior to any lime treatment operations.
a. If additional piping is added to previously lime treated areas, the contractor 

shall backfill the trench with class 2 aggregate base and compact to 95%.

D. Laying of Pipe:

1. General:  Inspect pipe prior to placing.  Set aside any defective or damaged 
material. Do not place pipe in water nor place pipe when trenches or weather are 
unsuitable.  Lay pipe upgrade, true to line and grade.

2. Bell and Spigot Joints:  Lubricate inside of bells and outside of spigots with soap 
solution or as recommended by manufacture.  Wedge joints tight.  Bell of bell and 
spigot pipe to be pointed upgrade.

3. Pipe shall be bedded uniformly throughout its length.
4. Pipe elevation shall be within 0.02 feet of design elevation as shown on plans.
5. Off Site Work:  All work beyond the property lines shall be done in strict 

conformance with the requirements of the governing agency.

E. Backfilling:
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1. General: Do not start backfill operations until required testing has been 
accomplished.

2. Trenches and Excavations:  Backfill with material as detailed on plans, filling both 
sides of the pipe at the same time, carefully tamping to hold pipe in place without 
movement. Refer to Section 31 2333 – TRENCHING AND BACKFILLING for fill 
above this layer.

F. Grouting of Pipes:  Grout pipes smooth and water tight at drop inlet, manholes, and curb 
inlets.  Grout back side of hood at curb inlets all grouting shall be smooth and consistent.

G. Off Site Work:  All work beyond the property lines shall be done in strict conformance 
with the requirements of the local agency.

H. Cutting and Patching:  Remove and replace existing surface features per applicable 
specification section (i.e. asphaltic concrete or concrete paving) where pipe is installed 
in areas of existing improvements.

3.3 TOLERANCES

A. Storm Drain structure grates 

1. In landscape and lawn areas +- 0.05’.
2. In sidewalk and asphalt pavement +-0.025’.
3. In curb and gutter application +-0.0125’.

B. Cleanout Boxes and Lids

1. In landscape areas; 0.10 higher than surrounding finish grade, +-0.05’.
2. In sidewalks and asphalt pavement; Flush with surrounding finish grade, +-0.025’.

3.4 DEWATERING

A. Contractor to provide trench dewatering as necessary, no matter what the source is, at 
no additional cost to the owner.  

3.5 FLUSHING

A. The Contractor shall thoroughly ball and flush the storm drain system to remove all dirt 
and debris.  Discharge water to an approved location.

3.6 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 the dirt, rocks, and debris from the drop inlets and storm drain manholes.
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