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GENERAL NOTES
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UNLESS SPECIFICALLY SHOWN ON THESE PLANS,
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ELECTRICAL ABBREVIATIONS ELECTRICAL SYMBOLS LIST
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LOAD SUMARY "MS"

MODULAR BUILDING LOAD SUMMARY

SHEET NOTES
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SHEET NOTES
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CONDUIT RISER INSTALLATION DETAIL

TYPICAL MULTI-CONDUIT PLACEMENT DETAIL

-

CABLE TRAY ON SLEEPER DETAIL SURFACE MOUNTED PANEL @ MASONRY WALL LADDER TRAY ELEVATION DETAIL AT PENTHOUSE

MODULAR BLDG GROUNDING DETAIL

DETAIL NOTES:

CABLE TRAY AT PARAPET WALL DETAIL
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PANEL "EP1" MOUNTING DETAILGENERATOR SET DETAIL

TRANSFORMER/GENERATOR/CONCRETE PAD MOUNTING DETAIL ICE BRIDGE DETAIL

ENLARGED ELECTRICAL PLAN

CABLE TRAY TO MONOPOLE PLATFORM ATTACHMENT
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ELECTRICAL GROUND HALO SCHEME

"XIT" CHEMICAL GROUND ROD/PLATE TYPICAL EXTERNAL GROUNDING ELECTRODE SYSTEM
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MONOPOLE AT BUILDING ELEVATION4" TUBE STEEL POLE MOUNT PLATFORM

CABLE TRAY ATTACHMENT TO MONOPOLE PLATFORM MONOPOLE GROUNDING DETAIL MONOPOLE CONCRETE BASE DETAIL

MONOPOLE ELEVATION & REQUIREMENT DETAIL
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San Bernardino County 800MHz Tower Projects  CUTTING AND PATCHING  
Rancho Cucamonga Courthouse   01 07 31- 1 

SECTION 01 07 31 

CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

1.2 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 
days before the time cutting and patching will be performed, requesting approval to 
proceed.  Include the following information: 

1. Extent:  Describe cutting and patching, show how they will be performed, and 
indicate why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include 
changes to structural elements and operating components as well as changes in 
building's appearance and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the 
Work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 
will be relocated and those that will be temporarily out of service.  Indicate how 
long services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure. 

7. Engineer's Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and 
replacement of unsatisfactory work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as intended 
or that results in increased maintenance or decreased operational life or safety. 

C. Visual Requirements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch construction exposed on 
the exterior or in occupied spaces in a manner that would, in Client's opinion, reduce 
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San Bernardino County 800MHz Tower Projects  CUTTING AND PATCHING  
Rancho Cucamonga Courthouse   01 07 31- 2 

the building's aesthetic qualities.  Remove and replace construction that has been cut 
and patched in a visually unsatisfactory manner. 

1.4 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as 
not to void existing warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest 
extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of 
substrates, including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. NOT FOR B

ID



San Bernardino County 800MHz Tower Projects  CUTTING AND PATCHING  
Rancho Cucamonga Courthouse   01 07 31- 3 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to minimize interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction.  If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots as small as possible, neatly to 
size required, and with minimum disturbance of adjacent surfaces.  Temporarily 
cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-
core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 
Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 
complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and 
appearance.  Remove in-place floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 
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4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  
Completely remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION   
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SECTION 01 32 00  

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Daily construction reports. 
3. Field condition reports. 

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a 
construction schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the 
planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. CPM:  Critical path method, which is a method of planning and scheduling a 
construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical path 
of the Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the 
network schedule that establishes the minimum overall Project duration and contains 
no float. 

D. Float:  The measure of leeway in starting and completing an activity. 

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, 
but is a jointly owned, expiring Project resource available to both parties as 
needed to meet schedule milestones and Contract completion date. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 

1. PDF electronic file. 
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2. Two paper copies. 

B. Start-up Network Diagram:  Of size required to display entire network for entire 
construction period.  Show logic ties for activities. 

C. Contractor's Construction Schedule:  Initial schedule, of size required to display entire 
schedule for entire construction period. 

1. Submit a working electronic copy of schedule, using software indicated, and 
labeled to comply with requirements for submittals.  Include type of schedule 
(initial or updated) and date on label. 

D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  
Format for each activity in reports shall contain activity number, activity description, 
original duration, remaining duration, early start date, early finish date, late start date, 
late finish date, and total float in calendar days. 

1. Activity Report:  List of all activities sorted by activity number and then early start 
date, or actual start date if known. 

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 
in ascending order by activity number and then early start date, or actual start 
date if known. 

3. Total Float Report:  List of all activities sorted in ascending order of total float. 
4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to 

Proceed until most recent Application for Payment. 

E. Daily Construction Reports:  Submit at weekly intervals. 

F. Field Condition Reports:  Submit at time of discovery of differing conditions. 

1.4 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's construction schedule with the schedule of values, list of 
subcontracts, submittal schedule, progress reports, payment requests, and other 
required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from 
entities involved. 

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence. NOT FOR B
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PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date 
of final completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each 
principal element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Engineer. 

2. Procurement Activities:  Include procurement process activities for the following 
long lead items and major items, requiring a cycle of more than 60 days, as 
separate activities in schedule.  Procurement cycle activities include, but are not 
limited to, submittals, approvals, purchasing, fabrication, and delivery. 

a. Substations. 
b. Transformers. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal 
review times in Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include not less than 15 days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Engineer’s administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days for punch list 
and final completion. 

C. Constraints:  Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

1. Phasing:  Arrange list of activities on schedule by phase. 
2. Work under More Than One Contract:  Include a separate activity for each 

contract. 
3. Work by Owner:  Include a separate activity for each portion of the Work 

performed by Owner. 
4. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
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f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

5. Work Stages:  Indicate important stages of construction for each major portion of 
the Work. 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 
including, but not limited to, the Notice to Proceed, Substantial Completion, and final 
completion 

E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the 
following issues: 

1. Unresolved issues. 
2. Unanswered RFIs. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 

F. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 
days behind the current approved schedule, submit a separate recovery schedule 
indicating means by which Contractor intends to regain compliance with the schedule. 

G. Computer Scheduling Software:  Prepare schedules using current version of a program 
that has been developed specifically to manage construction schedules. 

1. Utilize Microsoft Project, for Windows XP operating system. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-
chart-type, Contractor's construction schedule within 30 days of date established for 
the Notice to Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, 
indicate an estimated completion percentage in 10 percent increments within 
time bar. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Start-up Network Diagram:  Submit diagram within 14 days of date established for the 
Notice to Proceed.  Outline significant construction activities for the first 90 days of NOT FOR B
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construction.  Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's construction schedule using a cost- and 
resource-loaded, time-scaled CPM network analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 60 days after date established for the Notice to 
Proceed. 

a. Failure to include any work item required for performance of this Contract 
shall not excuse Contractor from completing all work within applicable 
completion dates, regardless of Engineer's approval of the schedule. 

2. Establish procedures for monitoring and updating CPM schedule and for 
reporting progress.  Coordinate procedures with progress meeting and payment 
request dates. 

3. Use "one workday" as the unit of time for individual activities.  Indicate 
nonworking days and holidays incorporated into the schedule in order to 
correlate with Contract Time. 

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the 
Work.  Using the start-up network diagram, prepare a skeleton network to identify 
probable critical paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing. 
j. Punch list and final completion. 
k. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as 
often as necessary to produce the CPM schedule within the limitations of the 
Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 
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a. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path. 

E. Contract Modifications:  For each proposed contract modification and concurrent with 
its submission, prepare a time-impact analysis using a network fragment to 
demonstrate the effect of the proposed change on the overall project schedule. 

F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list 
indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated 
reports showing the following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Principal events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 

G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

2.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence 

of rain or snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events. 
10. Stoppages, delays, shortages, and losses. 
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11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Field Condition Reports:  Immediately on discovery of a difference between field 
conditions and the Contract Documents, prepare and submit a detailed report.  Submit 
with a Request for Information.  Include a detailed description of the differing 
conditions, together with recommendations for changing the Contract Documents. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before 
each regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, 
but not limited to, changes in logic, durations, actual starts and finishes, and 
activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by Contractor 
with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

END OF SECTION 
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SECTION 01 33 00 

 SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other miscellaneous submittals. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Engineer’s responsive 
action. 

B. Informational Submittals:  Written information that does not require Engineer's 
approval.  Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

A. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 
Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Engineer reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

B. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Engineer's receipt of 
submittal. 

1. Initial Review:  Allow 7 days for initial review of each submittal.  Allow additional 
time if processing must be delayed to permit coordination with subsequent 
submittals.  Architect will advise Contractor when a submittal being processed 
must be delayed for coordination. 

2. If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Allow 7 days for processing each resubmittal. 
4. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 

C. Identification:  Place a permanent label or title block on each submittal for identification. 
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1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer. 
3. Include the following information on label for processing and recording action 

taken: 

a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Other necessary identification. 

D. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract 
Documents on submittals. 

E. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Engineer observes noncompliance with provisions of the Contract Documents, initial 
submittal may serve as final submittal. 

F. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Engineer will return 
submittals, without review received from sources other than Contractor. 

1. Include Contractor's certification stating that information submitted complies with 
requirements of the Contract Documents. 

G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

H. Use for Construction:  Use only final submittals with mark indicating action taken by 
Engineer in connection with construction. 

I. Contractor shall transmit all submittals at one time. Partial submittals transmitted at 
separate times may be returned without review by the Engineer. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 
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1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise 
indicated.  Engineer will return two copies.  Mark up and retain one returned copy 
as a Project Record Document. 

B. Product Data:  Collect information into a single submittal for each element of 
construction and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with recognized trade association standards. 
i. Compliance with recognized testing agency standards. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 
not base Shop Drawings on reproductions of the Contract Documents or standard 
printed data. 

1. Preparation:  Include the following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 

2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 
wiring. 

3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 
inches. 
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2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 

1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise 
indicated.  Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes 
signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 

3. Test and Inspection Reports 

B. Contractor's Construction Schedule 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names 
and addresses, names and addresses of architects and owners, and other information 
specified. 

D. Welding Certificates:  Prepare written certification that welding procedures and 
personnel comply with requirements.  Submit record of Welding Procedure 
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  
Include names of firms and personnel certified. 

E. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.   

F. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and 
a summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

G. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer. 

H. Manufacturer's Field Reports:  Prepare written information documenting factory-
authorized service representative's tests and inspections. 

I. Insurance Certificates and Bonds:  Prepare written information indicating current status 
of insurance or bonding coverage.  Include name of entity covered by insurance or 
bond, limits of coverage, amounts of deductibles, if any, and term of the coverage. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for compliance with the Contract Documents.  Note 
corrections and field dimensions.  Mark with approval stamp before submitting to 
Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include 
Project name and location, submittal number, Specification Section title and number, 
name of reviewer, date of Contractor's approval, and statement certifying that submittal 
has been reviewed, checked, and approved for compliance with the Contract 
Documents. 

3.2 ENGINEER'S ACTION 

A. General:  Engineer will not review submittals that do not bear Contractor's approval 
stamp and will return them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Engineer will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken. 

C. Informational Submittals:  Engineer will review each submittal and will not return it, or 
will reject and return it if it does not comply with requirements.  Engineer will forward 
each submittal to appropriate party. 

D. Submittals not required by the Contract Documents will not be reviewed and may be 
discarded. 

E. Incomplete or partial submittals may be returned without review by the Engineer. 

END OF SECTION   
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products 
for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the 
terms "material," "equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific 
manufacturer's product is named and accompanied by the words "basis-of-design 
product," including make or model number or other designation, to establish the 
significant qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics for purposes of evaluating 
comparable products of additional manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable 
product.  Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 

1. Engineers Action:  If necessary, Engineer will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Engineer will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or seven days 
of receipt of additional information or documentation, whichever is later. 
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a. Form of Approval:  As specified in Division 1 Section "Submittal 
Procedures." 

b. Use product specified if Architect does not issue a decision on use of a 
comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Division 1 Section "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously 
selected, even if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent 
damage, deterioration, and loss, including theft and vandalism.  Comply with 
manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 
items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 
units. 

2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Store foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. NOT FOR B
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1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer 
for a particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to 
provide specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed. 

3. Refer to Divisions 1 through 26. Sections for specific content requirements and 
particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout 
Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, are new at time of 
installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other 
items needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been 
produced and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Engineer will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products. 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single manufacturer and product, provide 
the named product that complies with requirements.   

NOT FOR B
ID



San Bernardino County 800MHz Tower Projects  PRODUCT REQUIREMENTS  
Rancho Cucamonga Courthouse  01 60 00- 4 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or 
source, provide a product by the named manufacturer or equal product that 
complies with requirements. Products listed are based on the design package 
and products of equal or better will be considered as required by the County.  

3. Products: 

a. Restricted List:  Where Specifications include a list of names of both 
manufacturers and products, provide one of the products listed that 
complies with requirements. As a minimum standard. 

b. Nonrestricted List:  Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed, 
or an unnamed product, that complies with requirements.  Comply with 
requirements in "Comparable Products" Article for consideration of an 
unnamed product. 

4. Manufacturers: 

a. Restricted List:  Where Specifications include a list of manufacturers' 
names, provide a product by one of the manufacturers listed that complies 
with requirements.  Comparable products or substitutions will be 
considered where submitted products meet or exceed products indicated 
on the drawings and as listed in these specifications. Products of equal or 
better products will be considered by the County. 

b. Nonrestricted List:  Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements.  
Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed manufacturer's product. 

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a 
product indicated on Drawings, and include a list of manufacturers, provide the 
specified or indicated product or a comparable product by one of the other 
named manufacturers.  Drawings and Specifications indicate sizes, profiles, 
dimensions, and other characteristics that are based on the product named.  
Comply with requirements in "Comparable Products" Article for consideration of 
an unnamed product by one of the other named manufacturers. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Engineer will consider Contractor's request for 
comparable product when the following conditions are satisfied.  If the following 
conditions are not satisfied, the Owner may return requests without action, except to 
record noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce 
the indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
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performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION   
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SECTION 01 77 00 

CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Project Record Documents. 
3. Operation and maintenance manuals. 
4. Warranties. 
5. Instruction of Owner's personnel. 
6. Final cleaning. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 
Substantial Completion, complete the following.  List items below that are incomplete in 
request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 
items on the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating 
certificates, and similar releases. 

5. Prepare and submit Project Record Documents, operation and maintenance 
manuals, Final Completion construction photographs, damage or settlement 
surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location 
designated by Owner.  Label with manufacturer's name and model number 
where applicable. 

7. Complete startup testing of systems. 
8. Submit test/adjust/balance records. 
9. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
10. Submit changeover information related to Owner's occupancy, use, operation, 

and maintenance. 
11. Complete final cleaning requirements, including touchup painting. 
12. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 
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B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 
after inspection or will notify Contractor of items, either on Contractor's list or additional 
items identified by Architect, that must be completed or corrected before certificate will 
be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of 
Final Completion, complete the following: 

 
1. Submit certified copy of Engineer's Substantial Completion inspection list of items 

to be completed or corrected (punch list), endorsed and dated by Engineer.  The 
certified copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance. 

2. Submit evidence of final, continuing insurance coverage complying with 
insurance requirements. 

3. Submit pest-control final inspection report and warranty. 
4. Instruct Owner's personnel in operation, adjustment, and maintenance of 

products, equipment, and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or 
will notify Contractor of construction that must be completed or corrected before 
certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

1.4 PROJECT RECORD DOCUMENTS 

A. General:  Do not use Project Record Documents for construction purposes.  Protect 
Project Record Documents from deterioration and loss.  Provide access to Project 
Record Documents for Architect's reference during normal working hours. 

B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of 
Contract Drawings and Shop Drawings. 

1. Mark Record Prints to show the actual installation where installation varies from 
that shown originally.  Require individual or entity who obtained record data, 
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whether individual or entity is Installer, subcontractor, or similar entity, to prepare 
the marked-up Record Prints. 

a. Give particular attention to information on concealed elements that cannot 
be readily identified and recorded later. 

b. Record data as soon as possible after obtaining it.  Record and check the 
markup before enclosing concealed installations. 

2. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at the same 
location. 

3. Note Construction Change Directive numbers, Change Order numbers, alternate 
numbers, and similar identification where applicable. 

4. Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location.  Organize into manageable sets; 
bind each set with durable paper cover sheets.  Include identification on cover 
sheets. 

C. Record Specifications:  Submit one copy of Project's Specifications, including addenda 
and contract modifications.  Mark copy to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected. 

3. Note related Change Orders and Record Drawings, where applicable. 

D. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other 
Specification Sections for miscellaneous record keeping and submittal in connection 
with actual performance of the Work.  Bind or file miscellaneous records and identify 
each, ready for continued use and reference. 

1.5 OPERATION AND MAINTENANCE MANUALS 

A. Assemble a complete set of operation and maintenance data indicating the operation 
and maintenance of each system, subsystem, and piece of equipment not part of a 
system.  Include operation and maintenance data required in individual Specification 
Sections and as follows: 

1. Operation Data:  Include emergency instructions and procedures, system and 
equipment descriptions, operating procedures, and sequence of operations. 

2. Maintenance Data:  Include manufacturer's information, list of spare parts, 
maintenance procedures, maintenance and service schedules for preventive and 
routine maintenance, and copies of warranties and bonds. 

B. Organize operation and maintenance manuals into suitable sets of manageable size.  
Bind and index data in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in 
thickness necessary to accommodate contents, with pocket inside the covers to 
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receive folded oversized sheets.  Identify each binder on front and spine with the 
printed title "OPERATION AND MAINTENANCE MANUAL," Project name, and subject 
matter of contents. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of 
Substantial Completion is indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents 
of the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer 
or fabricator of the surface to be cleaned.  Do not use cleaning agents that are 
potentially hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 DEMONSTRATION AND TRAINING 

A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system. 

1. Provide instructors experienced in operation and maintenance procedures. 
2. Provide instruction at mutually agreed-on times.  For equipment that requires 

seasonal operation, provide similar instruction at the start of each season. 
3. Schedule training with Owner with at least 7 days' advance notice. 
4. Coordinate instructors, including providing notification of dates, times, length of 

instruction, and course content. 
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B. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by individual 
Specification Sections.  For each training module, develop a learning objective and 
teaching outline. 

1. Include instruction for system design and operational philosophy, review of 
documentation, operations, adjustments, troubleshooting, maintenance, and 
repair. 

3.2 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Remove debris and 
surface dust from limited access spaces, including roofs, plenums, shafts, 
trenches, equipment vaults, manholes, attics, and similar spaces. 

f. Sweep concrete floors broom-clean in unoccupied spaces. 
g. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 
h. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

i. Wipe surfaces of mechanical and electrical equipment, and similar 
equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

j. Replace parts subject to unusual operating conditions. 
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k. Leave Project clean and ready for occupancy. 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

END OF SECTION   
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SECTION 01 78 23 

OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing 
operation and maintenance manuals, including the following 

 
1. Operation manuals for systems, subsystems, and equipment. 
2. Maintenance manuals for the care and maintenance of systems and equipment. 

1.2 SUBMITTALS 

A. Manual:  Submit 6 of each manual in final form at least 7 days before final inspection.  
Engineer will return copy with comments within 7 days after final inspection. 

1. Correct or modify each manual to comply with Architect's comments.  Submit 6 
copies of each corrected manual within 7 days of receipt of Engineer's 
comments. 

PART 2 - PRODUCTS 

2.1 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of 
equipment not part of a system.  Each manual shall contain a title page, table of 
contents, and manual contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 
information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Engineer. 
7. Cross-reference to related systems in other operation and maintenance manuals. NOT FOR B
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C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to content of volume, and cross-referenced to Specification Section number in 
Project Manual. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble 
instructions for subsystems, equipment, and components of one system into a single 
binder. 

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets 
inside covers to hold folded oversize sheets. 

a. Identify each binder on front and spine, with printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject matter 
of contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment. 

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 
text. 

a. If oversize drawings are necessary, fold drawings to same size as text 
pages and use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in 
labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

2.2 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and equipment descriptions, operating standards, 
operating procedures, operating logs, wiring and control diagrams, and license 
requirements. 

B. Descriptions:  Include the following: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
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7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include startup, break-in, and control procedures; stopping and 
normal shutdown instructions; routine, normal, seasonal, and weekend operating 
instructions; and required sequences for electric or electronic systems. 

D. Systems and Equipment Controls:  Describe sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification. 

2.3 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source 
information, maintenance service contracts, and warranty and bond information, as 
described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in 
the manual, identified by product name and arranged to match manual's table of 
contents.  For each product, list name, address, and telephone number of Installer or 
supplier and maintenance service agent, and cross-reference Specification Section 
number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including maintenance instructions, drawings and diagrams for 
maintenance, nomenclature of parts and components, and recommended spare parts 
for each component part or piece of equipment. 

D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting 
guide, disassembly instructions, and adjusting instructions that detail essential 
maintenance procedures. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance 
documentation and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with 
name and telephone number of service agent. NOT FOR B
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H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data 
indicating care and maintenance of each product, material, and finish incorporated into 
the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.  If data include more 
than one item in tabular format, identify each item using appropriate references from 
the Contract Documents.  Identify data applicable to the Work and delete references to 
information not applicable. 

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation. 

1. Do not use original Project Record Documents as part of operation and 
maintenance manuals. 

F. Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting 
operation and maintenance documentation. 

END OF SECTION   
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SECTION 01 78 39 

PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following: 

1. Record Drawings. 
2. Record Product Data. 

1.2 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit 6 of marked-up Record Prints. 
2. Number of Copies:  Submit copies of Record Drawings as follows: 

a. Initial Submittal:  Submit one set of plots from corrected Record CAD 
Drawings and one set of marked-up Record Prints.  Engineer will initial and 
date each plot and mark whether general scope of changes, additional 
information recorded, and quality of drafting are acceptable.  Engineer will 
return plots and prints for organizing into sets, printing, binding, and final 
submittal. 

b. Final Submittal:  Submit 6 sets of marked-up Record Prints, and the 
following: 

1) Record Transparencies:  One set. 
2) Record CAD Drawing Files and Plots:  6 each. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings and 
Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 
varies from that shown originally.  Require individual or entity who obtained 
record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to prepare marked-up Record Prints. 

a. Give particular attention to information on concealed elements that would 
be difficult to identify or measure and record later. 

NOT FOR B
ID



San Bernardino County 800MHz Tower Projects  PROJECT RECORD DOCUMENTS  
Rancho Cucamonga Courthouse  01 78 39 - 2 

b. Record data as soon as possible after obtaining it.  Record and check the 
markup before enclosing concealed installations. 

2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 
showing actual physical conditions, completely and accurately.  If Shop Drawings 
are marked, show cross-reference on the Contract Drawings. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same 
location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location. 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings 
into manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets. 

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  
Place transparencies in durable tube-type drawing containers with end caps.  
Mark end cap of each container with identification.  If container does not include 
complete set, identify Drawings included. 

3. Record CAD Drawings:  Organize CAD information into separate electronic files 
that correspond to each sheet of the Contract Drawings.  Name each file with the 
sheet identification.  Include identification in each CAD file. 

4. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Engineer. 
e. Name of Contractor. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during construction period for Project 
Record Document purposes.  Post changes and modifications to Project Record 
Documents as they occur; do not wait until end of Project. 

B. Maintenance of Record Documents and Samples:  Store Record Documents and 
Samples in the field office apart from the Contract Documents used for construction.  
Do not use Project Record Documents for construction purposes.  Maintain Record 
Documents in good order and in clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to Project Record Documents for Owners 
reference during normal working hours. 

END OF SECTION   
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SECTION 01 79 00 

DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.2 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and 
training, including a list of training modules and a schedule of proposed dates, times, 
length of instruction time, and instructors' names for each training module.  Include 
learning objective and outline for each training module. 

1. Indicate proposed training modules utilizing manufacturer-produced 
demonstration and training video recordings for systems, equipment, and 
products in lieu of video recording of live instructional module. 

1.3 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings:  Submit two copies within seven days 
of end of each training module. 

1. At completion of training, submit complete training manual(s) for Owner's use. 

1.4 QUALITY ASSURANCE 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with a 
record of successful learning performance. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required 
to minimize disrupting Owner's operations. 
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B. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and for equipment not part of a system, as required by 
individual Specification Sections. 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following as applicable to the 
system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 
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4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. NOT FOR B
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a training manual organized in 
coordination with requirements in Division 1. 

3.2 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner 
for number of participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system. 

1. Owner will furnish an instructor to describe Owner's operational philosophy. 
2. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven days' advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of a demonstration performance-based test. 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General:  Engage a qualified commercial videographer to record demonstration and 
training video recordings.  Record each training module separately.  Include classroom 
instructions and demonstrations, board diagrams, and other visual aids, but not student 
practice. 

1. At beginning of each training module, record each chart containing learning 
objective and lesson outline. 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer. 

C. Narration:  Describe scenes on video recording by video recording is recorded.  Include 
description of items being viewed. 

D. Pre-Produced Video Recordings:  Provide video recordings used as a component of 
training modules in same format as recordings of live training. 

END OF SECTION   
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SECTION 26 01 00 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SCOPE 

A. This section supplements all sections of this division and shall apply to all phases of 
work hereinafter specified, shown on the drawings, or required to provide a complete 
installation of electrical systems for the Project.  The work required under this division 
is not limited to the electrical specifications and drawings. Refer to all bid documents 
for work to be accomplished.  The intent of the Specifications is to provide a complete 
and operable electrical system, which shall include all documents that are a part of the 
entire Project Contract. 

   1. Work included:  Furnish all labor, material, tools, equipment, facilities, 
transportation, skilled supervision necessary for, and incidental to, performing 
operations in connection with furnishing, delivery, and installation of the work in 
this division complete as shown or noted on the Drawings and specified herein. 

 B. Related Work Specified Elsewhere: 

 1. Refer to all sections in the general contract conditions, Contract Requirements 
and Division 1, General Requirements. 

 C. Work Installed but Furnished by Others: 

 1. The electrical work includes the installation or connection of certain materials 
and equipment furnished by others. Verify installation details.  Foundations for 
apparatus and equipment will be furnished by others unless otherwise noted or 
detailed. 

1.2 GENERAL REQUIREMENTS 

 A. Guarantee See General Conditions: 

1. Except as may be specified under other Sections in the specification, guarantee 
equipment furnished under the specifications for a period of one year, except for 
equipment required to have a longer guarantee period, from date of final 
completion. Guarantee all work against defective workmanship, material, and 
improper installation.  Upon notification of failure, correct deficiency immediately 
and without additional cost to the Owner. 

2. Standard warranty of manufacturer shall apply for replacement of parts after 
expiration of the above period.  Manufacturer shall furnish replacement parts to 
the Owner or his service agency as approved.  Furnish to the Owner, through the 
Architect, printed manufacturer's warranties complete with material included and 
expiration dates, upon completion of project.  Conform to Division 01. 
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 B. Equipment Safety:  All electrical materials and equipment shall be new and shall be 
listed by Underwriter's Laboratories and bear their label, or listed and certified by a 
nationally recognized testing authority where UL does not have an approval.  Custom 
made equipment must have complete test data submitted by the manufacturer attesting 
to its safety. 

 C. Codes and Regulations: 

 1. Design, manufacturer, testing and method of installation of all apparatus and 
materials furnished under the requirements of these specifications shall conform 
to the latest publications or standard rules of the following: 

a. Institute of Electrical and Electronic Engineers - IEEE  
b. National Electrical Manufacturers' Association - NEMA  
c. Underwriters' Laboratories, Inc. - UL  
d. National Fire Protection Association - NFPA  
e. American Society for Testing and Materials - ASTM  
f. American National Standards Institute - ANSI  
g. California Electrical Code – CEC, Title 24, Part 3  
h. California Code of Regulations, Title 8, Subchapter 5  
i. California Building Code-CBC, Title 24 Parts 1 &2  
j. State & Municipal Codes in Force in the Specific Project Area  
k. Occupational Safety & Health Administration – OSHA  
l. California State Fire Marshal 
m. California Fire Code- CFC, Title 24 Part 9 
n. National Electrical Testing Association - NETA 

 
 2. The term "Code", when used within the specifications, shall refer to the 

Publications, Standards, ordinances and codes, listed above.  In the case where 
the codes have different levels of requirements the most stringent rules shall 
apply.  

 D. Requirements of Regulatory Agencies: 

1. Codes, Permits, and Fees:  Where the Contract Documents exceed minimum 
requirements, the Contract Documents take precedence.  Where code conflicts 
occur, the most stringent shall apply. The most stringent condition shall be as 
interpreted by the Engineer. 

a. Comply with all requirements for permits, licenses, fees and Code.  
Permits, licenses, fees, inspections and arrangements required for the 
Contractor at his expense shall obtain the Work, unless otherwise 
specified. 

b. Comply with the requirements of the applicable utility companies serving 
the Project.  Make all arrangements with the utility companies for proper 
coordination of the Work. 

 E. Shop Drawings: 

1. See Division 01 for additional requirements. 
2. Time Schedules for Submission and Ordering:  The Contractor shall prepare, 

review and coordinate his schedule of submissions carefully, determining the 
necessary lead time for preparing, submitting, checking, ordering and delivery of 
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materials and equipment for timely arrival.  The Contractor shall be responsible 
for conformance with the overall construction schedule. 

3. Submittals will be checked for general compliance with specifications only.  The 
Contractor shall be responsible for deviations from the drawings or specifications 
and for errors or omissions of any sort in submittals. 

4. Submit a complete list of materials and equipment proposed for the job, including 
manufacturers names and catalog numbers. 

5. Shop drawings shall be submitted in completed groups of materials (i.e., 
transformer or switchgear). The Contractor shall add and sign the following 
paragraph on equipment and materials submitted for review. "It is hereby 
certified that the (equipment) (material) shown and marked in this submittal is 
that proposed to be incorporated into the project; is in compliance with the 
Contract Drawings and specifications and can be installed in the allocated 
spaces".  Failure to add the above written statement for compliance will result in 
return of submittals without review. 

  
a. Bind catalog cuts, plate numbers, descriptive bulletins and drawings, 11" x 

17" (275 mm x 435 mm) or smaller, in sets with covers neatly showing 
titles. 

b. The Contractor shall verify dimensions of equipment and be satisfied as to 
Code compliance for fit prior to submitting shop drawings for approval. 

c. Where current limiting devices are specified, submit technical data to 
substantiate adequate protection of equipment cascaded downstream.  
Submittals shall not be reviewed unless supporting calculations and data 
are submitted therewith. 

d. Include complete catalog information such as construction, ratings, 
insulation systems, as applicable. 

e. For any material specified to meet UL or trade standards, furnish the 
manufacturers or vendor's certification that the material furnished for the 
work does in fact equal or exceed such specifications. 

f. Reference listings to the specifications' Sections and Article to which each 
is applicable. 

g. Equipment Floor Plans:  After approval of material is secured prepare a 
floor plan of each electrical equipment space, room or yard, drawn to scale 
at 1/2 inch equals 1 foot and submit for approval in the same manner as for 
shop drawings. The layout drawings shall be exact scale. 

 
6. Contractor shall prepare coordinated drawings when required by Division 01 or 

where noted otherwise. 
 

F. Interpretations:  The Contractor through the Engineer must make Requests for 
interpretations of drawings and specifications.  Any such requests made by equipment 
manufacturers or suppliers will be referred to the Contractor. 

G. Standard of Quality 

1. The contract Drawings and Specifications establish the “MINIMUM STANDARD 
OF QUALITY” each product and/or system must meet to be considered 
acceptable. Products of other manufactures will be considered if the product 
and/or system meet or exceed the “MINIMUM STANDARD OF QUALITY” 
established by this Contract Document. 
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H. Submit comprehensive material list, shop drawings and complete technical data for the 

following equipment and materials: 

 1. General Requirements: 

 a. Conduits 
 b. Conductors, include all selected insulation types. 
 c. Fuses. 
 d. Disconnect switches. 
 e. Pullboxes, manholes and handholes. 
 f. Control devices, standard and special receptacles, switches, 

outlets and finish device plates. 
g. Circuit Breakers. 
h.         Generators and Automatic Transfer Switches. 
I.          Distribution Switchboards. 
j.          Panelboards. 
k.         Lighting Fixtures 
l.          Manual Transfer Switch 
 

I. Utility Service: (Existing – NIC) 

 
J. Record Drawings:  Refer to Division 01, Contract Closeout. 

K. Work Responsibilities: 

1. The drawings indicate diagrammatically the desired locations or arrangement of 
conduit runs, outlets, junction boxes and equipment and are to be followed.  
Execute the work so as to secure the best possible installation in the available 
space and to overcome local difficulties due to space limitations.  The Contractor 
is responsible for the correct placing of his work.  Where conflicts occur in plans 
and/or specifications, the most stringent application shall apply and shall be part 
of the base bid. 

2. In the event minor changes in the indicated locations or arrangement are 
necessary due to developed conditions in the construction or rearrangement of 
equipment or due to interference with other trades, such changes shall be made 
without extra cost. 

3. Verify dimensions and the correct location of Owner-Furnished equipment before 
proceeding with the roughing-in of connections. 

4. All scaled and figured dimensions are approximate of typical equipment of the 
class indicated.  Before proceeding with work carefully check and verify 
dimensions and sizes with the drawings to see that the furnished equipment will 
fit into the spaces provided without violation of applicable Codes. 

5. Should any changes to the work indicated on the drawings or described in the 
specifications be necessary in order to comply with the above requirements, 
notify the County. 

6. Contractor shall be responsible for coordination of coordinated drawings when 
required by the Engineer. 

7. Replace or repair, without additional compensation any work which does not 
comply with or which is installed in violation of any of these requirements.  
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 L. Installation General:  For special requirements, refer to specific equipment under these 

requirements. 

1. Unless otherwise specified elsewhere in the specifications, do all excavating 
necessary for the proper installation of the electrical work. 

2. Contractor shall be responsible for cutting and patching which may be required 
for the proper installation of the electrical work. 

3. Protect work, materials and equipment cause whatever and provide adequate 
and proper storage facilities during the progress of the work.  Storage outdoors 
shall be weather protected and shall include space heaters to prevent 
condensation.  Provide for the safety and good condition of all work until final 
acceptance of the work.    Replace all damaged or defective work, materials and 
equipment before requesting final acceptance. 

4. Conduit and Equipment to be Installed:  Clean thoroughly to remove plaster, 
spattered paint, cement and dirt on both exterior and interior. All underground 
conduits shall be mandrelled prior to pulling wire. 

5.  Conduit and Equipment to be Painted:  Clean conduit exposed to view in 
completed structure by removing plaster and dirt.  Remove grease, oil and 
similar material from conduit and equipment by wiping with clean rags and 
suitable solvents in preparation for paint. 

6.  Items with Factory Finish:  Remove cement, plaster, grease and oil, and leave 
surfaces, including cracks and corners, clean and polished.  Touch up scratched 
or bare spots to match finish. 

7.  Site Cleaning:  Remove from site all packing cartons, scrap materials and other 
rubbish on a weekly basis. Vacuum out all cabinets, switchgear and panels and 
junction boxes prior to pulling any conductors. 
 

 M. Excavation, Cutting and Patching: 

1. Excavating, trenching and backfilling required for the work of this Division in 
accordance with the applicable requirements of Division 31.  Excavating and 
backfilling connected with electrical work, repaving cuts and providing and 
maintaining protective measures for the electrical work excavation required by 
the governing authorities having jurisdiction shall be performed as a part of the 
work of this Division. 

2. Verify openings indicated on the drawings.  Provide all cutting, patching and 
reinforcement of the construction of the building as required to install electrical 
work. 
 

 N. Tests 

1. Equipment and systems for which the National Electrical Testing Association 
(NETA) has an approved or recommended procedure, shall be tested in 
accordance with that procedure.  Test values shall equal values recommended 
by NETA.  Copies of test reports shall be submitted as required under shop 
drawing submittals. 

2. Resistance to ground tests shall be accomplished by a qualified independent 
testing firm to measure resistance to ground at grounding electrodes.  Make 
tests before slabs or affected areas are poured in order that corrective 
measures, if required, may be taken.  Submit a report showing the results of 
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these measurements.  If the resistances exceed values specified elsewhere or 
NETA test procedure recommendations, perform corrective measures required 
to reduce resistance to acceptable values. 

3. Prior to energizing any motor, measure the service voltage for phase balance 
and report if unbalance exceeds 1% from mean. 

4. Measure the three-phase voltage at no load and at maximum load conditions 
and submit to the engineer a report showing the results of these measurements. 

5. Upon completion of the work and adjustment of all equipment, conduct an 
operating test. Conduct the test in the presence of an authorized representative 
of the Architect.  Demonstrate system and equipment to operate in accordance 
with requirements of the Contract Documents and to be free from electrical and 
mechanical defects.  Provide systems free from short circuits and grounds and 
show an insulation resistance between phase conductors and ground not less 
than the requirements of the governing electric code.  Test circuits for proper 
neutral connection. 

6. Complete tests prior to final inspection of project, including corrective work 
based on the results of the tests. 

7. Perform special tests on systems and equipment as specified herein using 
personnel qualified to perform such tests. 
 

 O. Protection:  Protect finish parts of the materials and equipment against damage during 
the progress of the work and until final completion and acceptance.  Cover materials 
and equipment in storage and during construction in such a manner that no finished 
surfaces will be damaged or marred.  Keep moving parts clean, dry and lubricated. 

 P. Cleaning Up: 

1. Upon completion of the work and at various time during the progress of the work, 
remove from the building all surplus materials, rubbish and debris resulting from 
the work of this Division. 

2. Thoroughly clean switchgear including busses, apparatus, exposed conduit, 
metal work including the exterior and interior, and accessories for the work of 
this Division, of cement, plaster and other deleterious materials; remove grease 
and oil spots with cleaning solvent; carefully wipe surfaces and scrape cracks 
and corners clean. 

3. Thoroughly polish chromium or plated work.  Remove dirt and stains from 
lighting fixtures. 

4. Leave the entire installation in a clean condition.  
 

 
 Q. Completion: 

1. The work will not be reviewed for final acceptance until operating and 
maintenance data, manufacturer's literature, panel directories and nameplates 
specified herein have been approved and properly posted or installed and final 
cleaning of equipment and premises has been completed. 

2. When the installation is complete and adjustments have been made, operate the 
system for a period of one week, during which time demonstrate that systems 
are completed and operating in conformance with the specifications. 
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 R. Operating and Maintenance Data:  Submit complete and at one time, prior to 
acceptance of the installation, 4 copies of manufacturer's instructions for operation and 
maintenance of electrical equipment, including replacement parts lists.  As specified in 
Division 01  

 S. Inspection and Acceptance Procedures:  The Engineer will submit observation reports 
periodically during the construction phase detailing Contract deficiencies.  The 
Contractor is responsible for making corrections immediately.  Notice of Completion of 
the project will not be made until all items have been corrected. 

 T. Final Completion of Electrical Systems: 

 1. Prior to Final Completion of operating electrical systems, the Contractor shall: 

a. Provide materials of the type and quality specified and as necessary for 
proper operation, tested and ready for use. 

b. Deliver to the Engineer, the Record Documents per 1.3 of this section. 
c. Furnish the required Operating and Maintenance Data/Manuals. 
d. Clean up of the project pertaining to this Division of the work. 
e. After installation has been completed and adjustments made, operate the 

system for a period of one week, during which time, demonstrate to the 
Engineer and Owner that systems are complete and operating in 
conformance with Contract Documents. 

f. Conduct tests required and as specified in this Division and submit test 
reports and corrective actions taken. 

g. Submission of warranties and guarantees. 
 

 2. Final Completion of Work Shall be Contingent On: 

a. Contractor replacing defective materials and workmanship. 
b. Upon completion of work and adjustments made, Contractor shall conduct 

an operating test for each system for approval at such time as Architect 
directs.  Conduct test in presence of authorized representative of Engineer 
and demonstrate that systems and equipment do operate in accordance 
with requirements of the Contract Documents and are free from electrical 
and mechanical defects. 

c. Contractor shall provide the necessary training programs and instructions to the 
Owner's representative.  Number of hours shall be a minimum of four (4) hours 
for each system or days as required under separate Sections of these 
Specifications.  Complete operation and maintenance manuals shall be provided 
at least two (2) weeks prior to training. 

d. Submit copies of manufacturer's instructions and maintenance of electrical 
equipment including replacement parts lists. Each set shall include one set 
of shop drawings of equipment installed. 

 
 U. Submittals for Change Orders:  When changes are made during the construction 

phase, deletions and additions shall be presented in a manner that will indicate the cost 
of each item of material and corresponding labor. Markup shall be then added in 
accordance with the requirements of the General Conditions as modified by the 
Supplementary Conditions. NOT FOR B
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V. The Contractor at a time convenient to the Owner shall provide instruction to the 
Owner's operating personnel in the proper operation and maintenance of all equipment 
and systems.  The instructors shall have received factory training and shall be 
thoroughly familiar with the equipment installed. The operating personnel shall receive 
the number of days instruction as indicated in other sections. 

1.3 PROJECT RECORD DOCUMENTS 

A.  Record Drawings:  CAD:  Use a computer aided drafting (CAD) system in the 
preparation of record drawings for this Project.  Acceptable CAD systems shall be 
capable of producing files in AutoCAD Version 2011 compatible DWG or DXF format.  
Owner's consultant will furnish CAD backgrounds for use by the Contractor after 
construction is 85% complete except where prohibited by Contract. 

B. At all times when the work is in progress, maintain at the workplace, fabrication shop or 
Project Site as applies, a complete separate, clean, undamaged set of the latest 
stamped, actioned submittals.  As work progresses, maintain records of "as installed" 
conditions on this set in suitable ink or chemical fluid.  Update the set daily.  After 
successful completion of Project Site testing specified herein, and after completion of 
Punch List corrections, copy all records of "as installed" conditions on to originals. 

C. Quantity: 

1. Review sets: As for Shop and Field Drawings. 
2. Record set: Three (3) blackline.  

    
D.    Format: Record Drawings: 

1. Pencil, permanent ink or permanent photographic process. 
 
 a. Front face only of Mylar at least 3.0 mils thick. 
 b. Appliqué film or lettering prohibited. 
 c. Suitable for microfilming.  Lettering 1/8" (.8 mm) high minimum. 
 

2. Disk copy of Record Drawings - 1 copy of each drawing file in format noted 
above, CD-ROM. 
 

E. Content: All drawings required under "Field and Shop Drawings".  Show "as installed" 
condition.  Where room designations according to Project permanent signage differ 
from construction designations in the Contract Documents, show both designations. 

F.   Warranty Certificates: Comply with Division 01. 

PART 2 - PRODUCTS 

  Not Used 

PART3 - EXECUTION 
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  Not Used 
 

END OF SECTION 
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SECTION 26 04 76 

ENCLOSED CIRCUIT BREAKERS 

 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

 A. Enclosed molded case circuit breakers. 

1.2 REFERENCES 

A. FS W-C-375 - Circuit Breakers, Molded Case, Branch Circuit and Service. 

B. NEMA AB 1 - Molded Case Circuit Breakers. 

1.3 SUBMITTALS 

 A. Submit product data under provisions of Division 01. 

 B. Include circuit breaker and current limiter ratings, trip current and let-through current 
curves, outline dimensions, and terminal lug sizes. 

1.4 REGULATORY REQUIREMENTS 

 A. Use circuit breakers listed by Underwriter's Laboratories, Inc., and suitable for specific 
application. 

1.5 EXTRA MATERIALS 

 A. Submit extra materials. 

 B. Submit three of each size and type current limiter. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

 A. Eaton – Cutler Hammer 

 B. Or approved equal by Square D or GE. 
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2.2 MOLDED CASE CIRCUIT BREAKER 

 A. Circuit Breaker:  NEMA AB 1. 

 B. Service Conditions: 

 1. Temperature:  115 degrees F. 

2.3 CONFIGURATION 

 A. Configuration:  Inverse time automatic tripping. 

 B. Field-Adjustable Trip Circuit Breaker:  NEMA AB 1; Provide circuit breakers  with frame 
sizes 200 amperes and larger with mechanism for adjusting long time, short time and 
continuous current and short time, long time pickup  current setting for automatic 
operation. 

 C. Field-Changeable Ampere Rating Circuit Breakers:  NEMA AB 1; Provide circuit 
breakers with frame sizes 200 amperes and larger with changeable trip units. 

 D. Current Limiting Circuit Breaker:  Provide circuit breaker as indicated on drawings with 
automatic-resetting current limiting elements in each pole.  Let-through  Current and 
Energy:  Less than permitted for same size Class RK-5 fuse. 

 E. Solid-State Circuit Breaker:  Provide circuit breaker as indicated on drawings  with 
electronic sensing, timing and tripping circuits for adjustable  current  settings; ground 
fault trip with integral ground fault sensing; instantaneous trip; and adjustable short time 
trip. 

2.4 RATINGS: 

 A. Ratings:  NEMA AB 1; as indicated on drawings. 

2.5 TERMINAL LUGS 

 A. Size: NEMA AB 1, copper,  suitable for conductor size and quantity indicated on 
drawings. 

2.6 CURRENT LIMITERS 

 A. Current Limiter:  Designed for application with molded case circuit breaker. 

 B. Coordinate limiter size with trip rating of circuit breaker to prevent nuisance tripping and 
to achieve interrupting current rating specified for circuit breaker. 

 C. Provide interlocks to trip circuit breaker and to prevent closing circuit  breaker when 
limiter compartment cover is removed or when one or more limiter is not in place or has 
operated. 
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2.7 ENCLOSURE 

 A. Enclosure:  NEMA AB 1; Type 1 for dry interior locations and Type 3R for exterior or 
damp locations unless otherwise indicated on drawings. 

 B. Fabricate enclosure from steel. 

 C. Finish using manufacturer's standard enamel finish, gray color. 

2.8 ACCESSORIES 

 A. Provide accessories as indicated on drawings to NEMA AB 1. 

1. Shunt Trip Device:  120 volts, AC unless otherwise indicated on drawings. 
2. Undervoltage Trip Device: 120 volts, AC unless otherwise indicated on drawings. 
3. Auxiliary Switch: 120 volts, AC. unless otherwise indicated on drawings. 
4. Alarm Switch: 120 volts, AC. unless otherwise indicated on drawings. 
5. Electrical Operator:  120 volts, AC. unless otherwise indicated on drawings. 

 
 B. Handle Lock:  Include provisions for padlocking. 

 C. Provide mechanical trip device. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

 A. Verify that surfaces are ready to receive work. 

 B. Verify field measurements are as shown on Drawings. 

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

 D. Beginning of installation means installer accepts conditions. 

3.02 INSTALLATION 

 A. Install enclosed circuit breakers where shown on Drawings, in accordance with 
manufacturer's instructions. 

3.03 ADJUSTING 

 A. Adjust trip settings so that circuit breakers coordinate with other overcurrent protective 
devices in circuit. 

 B. Adjust trip settings to provide adequate protection from overcurrent and fault currents. NOT FOR B
ID
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3.04 FIELD QUALITY CONTROL 

 A. Inspect and test each circuit breaker to NEMA AB 1. 

 B. Inspect visually and perform several mechanical ON-OFF operations on each circuit 
breaker. 

 C. Verify circuit continuity on each pole in closed position. 

 D. Determine that circuit breaker will trip on overcurrent condition, with tripping time to 
NEMA AB 1 requirements. 

 E. Include description of testing and results in test report. 

END OF SECTION 

NOT FOR B
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SECTION 26 05 00 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to 
other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be 

clear of obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

NOT FOR B
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C. Coordinate location of access panels and doors for electrical items that are behind 
finished surfaces or otherwise concealed.  Access doors and panels are specified in 
Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no 
side more than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 
inches and 1 or more sides equal to, or more than, 16 inches, thickness 
shall be 0.138 inch. 

2.2  SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 

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

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

3. Pressure Plates: Carbon steel.  Include two for each sealing element. NOT FOR B
ID
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4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 
length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

2.3  GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable 
for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria is not indicated, 
arrange and install components and equipment to provide maximum possible 
headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in 
such a way as to facilitate future disconnecting with minimum interference with other 
items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2  SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and 
wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
NOT FOR B
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F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool 
exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and 
location of joint.  Comply with requirements in Division 07 Section "Joint Sealants." 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal 
raceway and cable penetration sleeves with firestop materials.  Comply with 
requirements in Division 07 Section "Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves 
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for 
installing mechanical sleeve seals. 

3.3  SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway 
or cable material and size.  Position raceway or cable in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between raceway or cable and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand 
and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping 
materials and installation requirements are specified in Division 07 Section 
"Penetration Firestopping." 

END OF SECTION NOT FOR B
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SECTION 26 05 19 

600 VOLT LV CONDUCTORS AND CABLES 

 

PART 1 - GENERAL 

1.1   SECTION INCLUDES 

A. Building wire and cable. 

B. Wiring connectors and connections. 

1.2 REFERENCES 

A. ANSI/NFPA 70 – California Electrical Code. 

B. C.E.C. – California Electrical Code. 

C. InterNational Electrical Testing Association. 

D. OSHA, Definition B, 29 CFR 1910.7.  

1.3 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this 
Section with minimum three years documented experience. 

1.4 REGULATORY REQUIREMENTS 

 A. Conform to requirements of C.E.C. 

 B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

1.5 PROJECT CONDITIONS 

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

B. Wire and cable routing shown on Drawings is approximate unless dimensioned. Route   
wire and cable as required meeting Project Conditions. 

C.   Where wire and cable routing is not shown, and destination only is indicated, 
determine exact routing and lengths required. NOT FOR B
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1.6 COORDINATION 

A.   Determine required separation between cable and other work. 

B.   Determine cable routing to avoid interference with other work. 

PART 2 - PRODUCTS 

2.1 BUILDING WIRE AND CABLE 

A. Description:  Single conductor insulated wire, new, manufactured not more than 6 
months prior to installation, with size, type of insulation, voltage rating and 
manufacturer's name permanently marked on outer covering at regular intervals. 

B. Conductor:  Copper. 

C. Insulation Voltage Rating:  600 volts. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that mechanical work likely to damage wire and cable has been completed. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 WIRING METHOD 

A. Type THHN/THWN insulation for dry interior locations, in raceway. 

B. Type THWN for exterior or wet locations, in raceway. 

3.4  INSTALLATION 

A. Provide conductors continuous from outlet to outlet and splice only at outlet or junction 
boxes. 

B. Circuit all feeders and branch circuits as shown on the drawings.  Suggested deviation 
from the plans must be provided by the Engineer. 

C. Install products in accordance with manufacturers instructions. 
NOT FOR B
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D. Use solid conductor for feeders and branch circuits 10 AWG and smaller. 

E. Use stranded conductors for control circuits. 

F. Use conductor not smaller than 12 AWG for power circuits. 

G. Use conductor not smaller than 16 AWG for control circuits. 

 H. Low voltage control wiring shall be No. 18 AWG minimum, insulated cable for each 
conductor.  Voltage rating of cable shall be suitable for either Class I or Class II, remote 
control or signal circuit, as determined by the code and the actual installation. 

I. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet 
(450-m). 

J. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet 
(600-m). 

K. Install all conductors in a single raceway at one time, insuring that conductors do not 
cross one another while being pulled into raceway.  Leave sufficient cable at all fittings 
or boxes and prevent conductor kinks.  Keep all conductors within the allowable tension 
and exceeding the minimum-bending radius. 

L. Use suitable wire pulling lubricant for building wire 4 AWG and larger.  Lubricants for 
wire pulling shall conform to UL requirements for the insulation and raceway material.   

M. Provide conductor supports as required by Code and recommended by the cable 
manufacturer.  Where required, provide cable supports in vertical conduits similar to 
OZ Gedney Type CMT and provide the lower end of conduit with OZ Gedney Type KVF 
ventilators. 

N. No splicing or joints will be permitted in either feeder or branch circuits except at outlet or 
accessible junction boxes. 

O. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

P. Clean conductor surfaces before installing lugs and connectors. 

Q. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise.  Keep splices in underground junction boxes, handholes, 
and manholes to an absolute minimum.  Where splices are necessary, use resin 
pressure splices and resin splicing kits manufactured by the 3M Company to totally 
encapsulate the splice.  Arrange the splicing kit to minimize the effects of moisture. 

R. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  
Tape uninsulated conductors and connector with electrical tape to 150 percent of 
insulation rating of conductor. 

S. Use solderless pressure connectors with insulating covers for copper conductor splices 
and taps, 8 AWG and smaller. NOT FOR B
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T. Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, 10 AWG and smaller. 

U. Provide all power and control conductors, that terminate on equipment or terminal 
strips, with solderless lugs or tork and flanged tongue terminals.  Provide T & B "Sta-
kon" tongue terminal.  This type conductor termination is not required when the 
equipment is provided with solderless connectors. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Identify wire and cable under provisions of Division 26. 

B. Identify each conductor with its circuit number or other designation indicated on 
Drawings. 

C. Conductor Identification:  All branch circuit conductors (No. 10 AWG and smaller) 
throughout the project shall be provided with color-coded insulation as follows: 

 
208Y/120V Phase 480Y/277 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray 

Green Ground Green 

 

D. Conductors No. 8 and larger shall be black with bands of colored nonaging, plastic tape 
to color code the conductors, utilizing the same scheme as for branch circuits.  The 
bands shall occur within each enclosure where a tap, splice or termination is made. 

E. Color code all control wire insulation and label each termination. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections 
and prepare test reports. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: NOT FOR B
ID
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1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in 
NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each splice in cables and 
conductors No. 3 AWG and larger.  Remove box and equipment covers so 
splices are accessible to portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies 
splices checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after 
remedial action. 

D. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

E. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 
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SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.3 SUBMITTALS 

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

B. Other Informational Submittals:  Plans showing dimensioned as-built locations of 
grounding features specified in Part 3 "Field Quality Control" Article, including the 
following: 

1. Test wells. 
2. Ground rods. 
3. Ground rings. 
4. Grounding arrangements and connections for separately derived systems. 
5. Grounding for sensitive electronic equipment. 
 

C. Qualification Data:  For testing agency and testing agency's field supervisor. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For grounding to include the following in 
emergency, operation, and maintenance manuals: 

1. Instructions for periodic testing and inspection of grounding features at grounding 
connections for separately derived systems based on NETA MTS and CEC 
Article 250. 

a. Tests shall be to determine if ground resistance or impedance values 
remain within specified maximums, and instructions shall recommend 
corrective action if they do not. 

b. Include recommended testing intervals. 
NOT FOR B
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1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a member company of the 
International Electrical Testing Association or is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the International 
Electrical Testing Association to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

D. Comply with the California Electrical Code (CEC). 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) 

in diameter. 
5. Bonding Conductor:  No. 4 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated 

with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.2    CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to 
authorities having jurisdiction for applications in which used, and for specific types, 
sizes, and combinations of conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-
type, with at least two bolts. NOT FOR B
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1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

2.3  GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by10 feet (19 mm by 3 m) in diameter. 

B. Chemical-Enhanced Grounding Electrodes (Drawing reference; XIT):  Copper tube, 
straight or L-shaped, charged with nonhazardous electrolytic chemical salts. 

1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches 
(1200 mm) long. 

2. Backfill Material:  Electrode manufacturer's recommended material. 

C. Copper Ground Mesh (Mat): #4 copper mesh, 24” square with no overhang. Equal to 
Harger Lightning and Grounding Products or equal. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger, unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 4/0 AWG 
minimum. 

1. Bury at least 24 inches (600 mm) below grade. 
2. Duct-Bank Grounding Conductor:  Bury 12 inches (300 mm) above duct bank 

when indicated as part of duct-bank installation. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow 
stripe.  On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three 
bands of green and two bands of yellow. 

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing 
service equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches 
(150 mm) above finished floor, unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 
across top of doorway, down to specified height above floor, and connect to 
horizontal bus. NOT FOR B
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E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as 

otherwise indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements and CEC Article 250. 

B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or 
handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above 
finished floor.  If necessary, install ground rod before manhole is placed and provide 
No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole through a 
waterproof sleeve in manhole wall.  Protect ground rods passing through concrete floor 
with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inches (50 mm) above to 6 inches (150 mm) below concrete.  Seal floor 
opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 
handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG 
minimum, stranded, hard-drawn copper bonding conductor.  Train conductors level or 
plumb around corners and fasten to manhole walls.  Connect to cable armor and cable 
shields as recommended by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring 
around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal items 
associated with substations by connecting them to underground cable and grounding 
electrodes.  Install tinned-copper conductor not less than No. 2 AWG for ground ring 
and for taps to equipment grounding terminals.  Bury ground ring not less than 6 inches 
(150 mm) from the foundation. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits 
sized per C.E.C. Table 250-122. 

B. Install insulated equipment grounding conductors with the following items, in addition to 
those required by CEC: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 

NOT FOR B
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6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

C. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal.  Isolate conductor from 
raceway and from panelboard grounding terminals.  Terminate at equipment grounding 
conductor terminal of the applicable derived system or service, unless otherwise 
indicated. 

D. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a 
nonmetallic raceway fitting listed for the purpose.  Install fitting where raceway enters 
enclosure, and install a separate insulated equipment grounding conductor.  Isolate 
conductor from raceway and from panelboard grounding terminals.  Terminate at 
equipment grounding conductor terminal of the applicable derived system or service, 
unless otherwise indicated. 

3.4 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing 
conductors where they may be subjected to strain, impact, or damage. 

B. Common Ground Bonding with Lightning Protection System:  Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system.  Bond electrical 
power system ground directly to lightning protection system grounding conductor at 
closest point to electrical service grounding electrode.  Use bonding conductor sized 
same as system grounding electrode conductor, and install in conduit. 

C. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final 
grade, unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging 
coating, if any. 

2. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other 
grounding electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes 
are specified in Division 26 Section "Underground Ducts and Raceways for Electrical 
Systems," and shall be at least 12 inches (300 mm) deep, with cover. 

1. Test Wells:  Install at least one test well for each service, unless otherwise 
indicated.  Install at the ground rod electrically closest to service entrance.  Set 
top of test well flush with finished grade or floor. 

NOT FOR B
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E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance, except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  
Install so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building.  Connect grounding conductors to main 
metal water service pipes, using a bolted clamp connector or by bolting a lug-
type connector to a pipe flange, using one of the lug bolts of the flange.  Where a 
dielectric main water fitting is installed, connect grounding conductor on street 
side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at 
each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass 
water meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 60 feet 
(18 m) apart. 

H. Ground Ring:  Install a grounding conductor, electrically connected to each building 
structure ground rod and to each steel column and where indicated on the drawings. 

1. Install tinned-copper conductor not less than No. 4/0 AWG for ground ring and for 
taps to building steel. 

2. Bury ground ring (where indicated) not less than 24 inches (600 mm) from 
building foundation. 

I. UFER Ground (Concrete-Encased Grounding Electrode):  Fabricate according to CEC, 
using a minimum of 40 feet (12 meters) of bare copper conductor not smaller than 
No. 4/0 AWG. 

1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within 
base of foundation. 

2. Bond grounding conductor to reinforcing steel in at least four locations and to 
anchor bolts.  Extend grounding conductor below grade and connect to building 
grounding grid or to grounding electrode external to concrete. NOT FOR B
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Testing Agency:  Engage a qualified testing and inspecting agency to perform the 
following field tests and inspections and prepare test reports: 

C. Perform the following tests and inspections and prepare test reports: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding 
terminal, at ground test wells, and at individual ground rods.  Make tests at 
ground rods before any conductors are connected. 

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than 
natural drainage or seepage and without chemical treatment or other 
artificial means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

3. Prepare dimensioned drawings locating each test well, ground rod and ground 
rod assembly, and other grounding electrodes.  Identify each by letter in 
alphabetical order, and key to the record of tests and observations.  Include the 
number of rods driven and their depth at each location, and include observations 
of weather and other phenomena that may affect test results.  Describe 
measures taken to improve test results. 

D. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 
ohms. 

2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 
ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohms. 
5. Substations and Pad-Mounted Equipment:  5 ohms. 
6. Manhole Grounds:  10 ohms. 
 

E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION NOT FOR B
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SECTION 26 05 32 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. Nameplates. 
B. Wire and cable markers. 

1.2 SUBMITTALS 

A. Submit shop drawings under provisions of Division 01. 
B. Include schedule for nameplates and tape labels. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Nameplates:  Engraved three-layer laminated plastic, white letters on a white black 
background. 

B. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Degrease and clean surfaces to receive nameplates. 

B. Install nameplates and tape labels parallel to equipment lines. 

C. Secure nameplates to equipment fronts using screws, or rivets.  Secure nameplate to 
inside face of recessed panelboard doors in finished locations. 

D. Embossed tape will not be permitted for any application. 

3.2 WIRE IDENTIFICATION 

A. Provide wire markers on each conductor in panelboard gutters, pull boxes, outlet and 
junction boxes, and at load connection.  Identify with panel and branch circuit or feeder 
number for power and lighting circuits, and with control wire number as indicated on 

NOT FOR B
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schematic and interconnection diagrams equipment manufacturer's shop drawings for 
control wiring. 

3.3 NAMEPLATE ENGRAVING 

A. Provide nameplates to identify all circuits in the service distribution and power 
distribution panelboards; branch circuit panelboards; separately mounted starting 
switches; disconnecting switches; motor control push-button stations; selector 
switches;  terminal cabinets; telephone cabinets, etc.  Clearly identify on the nameplate 
the equipment such as "Air Handling Unit AH-1" and "Hot Water Cir. Pump P-1" in lieu 
of abbreviated plan references such as "AH-1" or "P-1". 

B. Provide nameplates of minimum letter height as scheduled below. 

C. Panelboards and Switchboards:  1/4 inch; identify equipment designation, voltage 
rating, and source. 

D. Individual Circuit Breakers In Panelboards and Switchboards:  1/8 inch; identify circuit 
and load served, including location. 

E. Individual Circuit Breakers, Enclosed Switches and Motor Starters:  1/8 inch; identify 
voltage rating, ampere rating and load served including location. 

F. HVAC and Plumbing Control Equipment:  1/8 inch; identify equipment designation and 
equipment served including location. 

G. Communication Terminal Cabinets:  1/4 inch; identify cabinet designation and type of 
system. 

END OF SECTION 

NOT FOR B
ID
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SECTION 26 05 33 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 

B. Related Sections include the following: 

1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" 
for exterior ductbanks, manholes, and underground utility construction. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. NOT FOR B
ID
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1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 
e. Joint details. 

C. Samples for Initial Selection:  For wireways and surface raceways with factory-applied 
texture and color finishes. 

1. Size:  12” (300mm). 

D. Samples for Verification:  For each type of exposed finish required for wireways and 
surface raceway, prepared on Samples of size indicated below. 

1. Size:  12” (300mm). 

E. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following 
items are shown and coordinated with each other, based on input from installers of the 
items involved: 

1. Structural members in the paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in the paths of conduit 

groups with common supports. 

F. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures 
and cabinets and their mounting provisions, including those for internal components, 
will withstand seismic forces defined in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

a. The term "withstand" means "the cabinet or enclosure will remain in place 
without separation of any parts when subjected to the seismic forces 
specified and the unit will retain its enclosure characteristics, including its 
interior accessibility, after the seismic event. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

NOT FOR B
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3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

G. Qualification Data:  For professional engineer and testing agency. 

H. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

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

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

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 
 

C. Rigid Steel Conduit:  ANSI C80.1. 

D. Aluminum Rigid Conduit:  ANSI C80.5. 

E. IMC:  ANSI C80.6. 

F. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch (1 mm), minimum. 

G. EMT:  ANSI C80.3. NOT FOR B
ID



 
San Bernardino County 800MHz Tower Projects                          RACEWAY AND BOXES FOR  
 West Valley Detention                                                                            ELECTRICAL SYSTEMS  
                                                                                                                                  26 05 33 -  4 

H. FMC:  Zinc-coated steel. 

I. LFMC:  Flexible steel conduit with PVC jacket. 

J. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel, raintight compression with integral insulated throat. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch (1 

mm), with overlapping sleeves protecting threaded joints. 

K. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector 
assemblies, and compounded for use to lubricate and protect threaded raceway joints 
from corrosion and enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

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

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

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 
 

C. ENT:  NEMA TC 13. 

D. RNC:  NEMA TC 2, Type EPC-80-PVC, unless otherwise indicated. 

E. LFNC:  UL 1660. 

F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

G. Fittings for LFNC:  UL 514B. 
NOT FOR B
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2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS 

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

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

1. Arnco Corporation. 
2. Endot Industries Inc. 
3. IPEX Inc. 
4. Lamson & Sessions; Carlon Electrical Products. 

C. Description:  Comply with UL 2024; flexible type, approved for riser installation. 

2.4 METAL WIREWAYS 

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

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

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 
 

C. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1 or 3R, 
unless otherwise indicated on drawings or as required for specific installation. 

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

E. Wireway Covers:  Screw-cover type or Flanged-and-gasketed type for specific 
installation to maintain NEMA rating. 

F. Finish:  Manufacturer's standard enamel finish. 

2.5 NONMETALLIC WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: NOT FOR B
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following where specifically noted on plans: 

1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 
3. Or approved equal. 

C. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, 
with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and 
fastened with captive screws treated for corrosion resistance.  Connections are 
flanged, with stainless-steel screws and oil-resistant gaskets. 

D. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with 
snap-on cover and mechanically coupled connections with plastic fasteners. 

E. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

2.6 BOXES, ENCLOSURES, AND CABINETS 

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

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

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
 

C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

E. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 
NOT FOR B
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F. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular. 

G. Nonmetallic Floor Boxes:  Not permitted on project. 

H. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

I. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with 
gasketed cover. 

J. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush 
latch, unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

K. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Description:  Comply with SCTE 77. 

1. Color of Frame and Cover:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have integral closed 

bottom, unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, as indicated for each service. 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 
7. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and 

larger shall have inserts for cable racks and pulling-in irons installed before 
concrete is poured. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of 
sand and aggregate, bound together with polymer resin, and reinforced with steel or 
fiberglass or a combination of the two. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: NOT FOR B
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2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 
e. Brooks. 

2.8 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 
0.138-inch (1.3- or 3.5-mm) thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

2.9 SLEEVE SEALS 

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

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

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 
 

D. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

NOT FOR B
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2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

2.10 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for 
compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products 
supplied. 

1. Tests of materials shall be performed by a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent 

testing agency or manufacturer.  A qualified registered professional engineer 
shall certify tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification 
complying with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit or IMC. 
2. Concealed Conduit, Aboveground:  EMT. 
3. Underground Conduit:  RNC, Type EPC-Schedule 40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 
6. Application of Handholes and Boxes for Underground Wiring: 

a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway 
Locations, Subject to Occasional, Nondeliberate Loading by Heavy 
Vehicles: Traffic rated (Minimum H20) steel. 

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a 
Safety Factor for Nondeliberate Loading by Vehicles:  Traffic rated (H20) 
steel. 

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  
Traffic rated (H20) steel. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Physical Damage:  IMC.  Includes but not limited to, 

raceways in the following locations: 
NOT FOR B
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a. Shop Areas. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 
c. Mechanical rooms. 
d. Kitchen Areas. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
6. Damp or Wet Locations:  IMC (minimum). 
7. Raceways for Optical Fiber or Communications Cable in Spaces Used for 

Environmental Air:  EMT unless otherwise noted on drawings. 
8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  

EMT. 
9. Raceways for Concealed General Purpose Distribution of Optical Fiber or 

Communications Cable: EMT. 
10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, 

stainless steel in damp or wet locations. 

C. Minimum Raceway Size: 1/2-inch (16-mm) trade size for above ground and 1 inch (27-
mm) trade size for below grade. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, 
unless otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with 
that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings.  Use sealant recommended by fitting 
manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where 
aluminum raceways are installed for such circuits and pass through concrete, install in 
nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

G. Conduit installed to supply power to all mechanical equipment and rotating electrical 
equipment shall be waterproof flexible steel conduit. Conduit shall be 12 inches (307-
mm) minimum in length for 2” (53-mm) conduit and smaller. 18” (457-mm) minimum 
length for conduit larger than 2” (53-mm). Conduit shall be 36” (1-m) maximum in 
length. 

H. Flexible metal conduit shall be used at lighting fixture connections only and no lengths 
shall exceed 6’-0” (1.75-m). 

I. MC (Metal-Clad Cable): Not allowed on project. NOT FOR B
ID
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3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in 
Part 2 except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150-mm) away from parallel runs of flues and steam 
or hot-water pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation, swab all conduits 
and vacuum all related boxes. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for 
Electrical Systems" minimum. 

E. Arrange stub-ups so curved portions of bends are not visible above the finished 
slab/grade. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. Raceways Embedded in Slabs: 

1. Not Allowed 
2. Change from RNC, Type EPC-80-PVC to PVC coated rigid steel conduit or RGS 

before rising above the floor through slab. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  
Apply listed compound to threads of raceway and fittings before making up joints.  
Follow compound manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors, including conductors smaller than No. 4 AWG. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line 
with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300-mm) 
of slack at each end of pull wire. Provide permanent nameplate tags identifying location 
of other end of raceway. In wet or corrosive outdoor or underground locations, use 
brass, bronze or copper 16 GA tags or lead tags secured to conduit ends with #16 or 
larger galvanized wire. Inscribe on tags with steel punch dies clear and complete 
identifying information. 

L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 
nonmetallic, rigid and flexible, as follows: 

1. 1-Inch (25-mm) minimum trade size and larger:  Install raceways in maximum 
lengths of 75 feet (23-m). NOT FOR B
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2. Install with a maximum of two 90-degree bends or equivalent for each length of 
raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 
necessary to comply with these requirements. 

3. All bend radiuses for conduit shall comply with TIA/EIA guidelines. 

M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill 
them with listed sealing compound.  For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 
or surfaces.  Install raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where otherwise required by CEC. 

N. Expansion-Joint Fittings for RNC:  Not permitted on project. 

O. Firmly support and fasten conduit in place. Support rigid metal conduit and electrical 
metallic tubing at maximum intervals of 10 feet (3-m) and within 12 inches (300-mm) of 
every outlet box, cabinet or fitting. Support flexible metal conduit at maximum intervals 
of 4’-0” (1.25-m) and within 12 inches (300mm) of every outlet box and fitting except for 
lengths on not over 3’-0” (1-m) at connections where flexibility is required. 

P. Do not strap or fasten rigid conduit or electrical metallic tubing to mechanical 
equipment or equipment subject to vibration or mounted on shock absorbing bases, 
including sprinkler or pneumatic pipe or tubing. Provide independent support as 
required. 

Q. Provide independent support for conduit rising from floor for motor connections if over 
18 inches (457-mm) above floor. Do not attach to motors, ductwork, or mechanical 
equipment. 

R. Flexible Conduit Connections:  Use maximum of 72 inches (1830-mm) of flexible 
conduit for recessed and semi-recessed lighting fixtures, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 

S. Exposed conduit to view shall be installed parallel to and perpendicular to the building 
structure. Conduits installed above suspended ceilings shall not be secured to ceiling 
support wires. Support electrical and communication conduits and fixtures independent 
of ceiling suspension systems. 

T. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. 

U. Outlet boxes exposed to view (except in electrical or mechanical rooms) shall be 
smooth sided one-piece steel type equal to Wiremold V5744 series or equal.  

V. Set metal floor boxes level and flush with finished floor surface. Coordinate with 
Architectural floor finishes prior to installation of floor boxes so that finished floor box 
with cover will be flush with floor service even when floors are exposed concrete. 

NOT FOR B
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W. Set metallic floor boxes level.  Trim after installation to fit flush with finished floor 
surface. 

X. Coordinate with Architectural drawings for tackable wallboards and install box rings so 
that no space exists between device and wall plate. 

Y. No non-metallic conduit is allowed above grade. 

Z. Conduit and boxes installed in areas with corrosive atmosphere (swimming pool 
equipment areas, etc.) shall be coated with a bitumasitc coating, zinc-rich paint, acrylic, 
urethane or weather stable epoxy-based resin. Provide minimum of two coats. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A.  
1. Install top of duct bank minimum 24 inches (600-mm) below finished grade. Ad-

just depth to avoid interference with gravity flow systems of any kind.    Maintain 
minimum 12 inches (300-mm) clearance between duct bank and any gravity flow 
system. 

2. Duct lines shall have a continuous slope downward toward manholes and away 
from buildings with a pitch of not less than 4 inches (100-mm) in 100 feet (300-
m).  Changes in direction of runs exceeding a total of 10 degrees, either vertical 
or horizontal, shall be accomplished by long sweep bends having a minimum ra-
dius of curvature of 25 feet (50-m), except that manufactured bends may be used 
at ends of short runs of 100 feet (300-mm) or less, and then only at or close to 
the end of run.  

            3. Terminate conduit in end bell at manhole and pullbox entries.  
            4. Use suitable separators and chairs installed not greater than 4 feet (25-m) on 

centers.  Band conduit together with suitable banding devices. Securely anchor 
conduit to prevent movement during concrete or slurry placement.  

5. Provide minimum 3 inches (75-mm) concrete 2 sack slurry cover at bottom, top, 
and sides of duct bank.  Refer to Division 3 section for additional information. 

       6. Provide two No. 4 steel reinforcing bars in top of bank under paved driving areas.  
            7. Encase non-metallic primary and secondary feeders, telephone, fire alarm com-

munications and data conduit installed underground 2 inches (50-mm) or larger 
in a concrete or slurry duct bank unless noted otherwise in the Contract Docu-
ments.  Space the external surfaces of conduit within a bank a minimum of 3 
inches (75-mm) apart except that sound, telephone, data and intercommunica-
tion circuits contained within non-metallic conduit shall have a minimum separa-
tion of 12 inches (300-mm) from any light or power circuits that parallel them 
within a bank.  Use appropriate manufactured plastic spacers to insure the mini-
mum required concrete or slurry coverage.  All concrete or slurry duct conduit 
banks shall contain a warning tape 12 inches (300-mm) above ductbank.    

8. Numbers and sizes of ducts shall be as indicated.  Depending on the contour of 
the finished grade, the high-point may be at a terminal, a manhole, a handhole, 
or between manholes or handholes.  Manufactured steel 90-degree duct bends 
shall be used only for pole or equipment risers, unless specifically indicated as 
acceptable.  The minimum manufactured bend radius shall be 18 inches (450-
mm) for ducts of less than 3-inch (75-mm) diameter, and 36 inches (900-mm) for 
ducts 3 inches (75mm) in diameter 48 inches (1.2-m) for ducts or greater in di-
ameter unless noted otherwise in the Contract Documents.  Long sweep bends 
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having a minimum radius of 25 feet (75-m) shall be used for a change of direction 
of more than 5 degrees, horizontally or vertically.  Both curved and straight sec-
tions shall be used to form long sweep bends as required, but the maximum 
curve used shall be 30 degrees and manufactured bends shall be used.  Ducts 
shall be provided with end bells whenever duct lines terminate in manholes, pull-
boxes or handholes.  Duct line markers shall be provided at the ends of long duct 
line stubouts or for other ducts whose locations are indeterminate because of 
duct curvature or terminations at completely below-grade structures.  In lieu of 
markers, a 5-mil brightly colored plastic tape not less than 3 inches (75-mm)in 
width and suitably inscribed at not more than 10 feet on centers with a continu-
ous metallic backing and a corrosion resistant 1-mil metallic foil core to permit 
easy location of the duct line, shall be placed approximately 12 inches (300mm) 
below finished grade levels of such lines.  

9. Ducts shall be kept clean of concrete or slurry, dirt or foreign substances during 
construction.   Field cuts requiring tapers shall be made with proper tools and 
match factory tapers.  After a duct line is completed, a standard flexible mandrel 
shall be used for cleaning followed by a brush with stiff bristles.  Mandrels shall 
be at least 12 inches (300-mm) long and have diameters 1/4 inch (6.2-mm) less 
than the inside diameter of the duct being cleaned.  Pneumatic rodding may be 
used to draw in lead wires.  A coupling recommended by the duct manufacturer 
shall be used whenever an existing duct is connected to a duct of different mate-
rial or shape.  Ducts shall be stored to avoid warping and deterioration with ends 
sufficiently plugged to prevent entry of any water or solid substances.  Ducts 
shall be thoroughly cleaned before being laid.  Plastic ducts shall be stored on a 
flat surface and protected from the direct rays of the sun.  

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth 
coordinated with connecting conduits to minimize bends and deflections required for 
proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to 
same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set 
covers of other enclosures 1 inch (25-mm) above finished grade in unpaved areas. 

D. Install handholes and boxes with bottom depth as required to meet elevation of 
incoming conduits. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as 
indicated.  Select arm lengths to be long enough to provide spare space for future 
cables, but short enough to preserve adequate working clearances in the enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written 
instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size NOT FOR B
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holes for terminating fittings to be used, and seal around penetrations after fittings are 
installed. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 7 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches (1270-mm) and 
no side greater than 16 inches (400-mm), thickness shall be 0.052 inch (1.3-
mm). 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches 
(1270-mm) and 1 or more sides equal to, or greater than, 16 inches (400-mm), 
thickness shall be 0.138 inch (3.5-mm). 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches (50-mm) above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway unless sleeve seal is to be installed or unless seismic criteria require 
different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and 
with approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway, using joint sealant appropriate for size, depth, and location of 
joint.  Refer to Division 07 Section "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop 
materials.  Comply with Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-
type flashing units applied in coordination with roofing work. NOT FOR B
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M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  
Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway and 
sleeve for installing mechanical sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway 
material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 7 Section "Penetration Firestopping." 

3.8 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and 
cabinets are without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 
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SECTION 26 05 48 

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Spring isolators. 
3. Restrained spring isolators. 
4. Channel support systems. 
5. Restraint cables. 
6. Hanger rod stiffeners. 
7. Anchorage bushings and washers. 

B. Related Sections include the following: 

1. Division 26 Section "Hangers And Supports For Electrical Systems" for 
commonly used electrical supports and installation requirements. 

1.3 DEFINITIONS 

A. The IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of 
California. 

D. CEC: California Electrical Code. 

E. CBC: California Building Code. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 
NOT FOR B
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a. Electrical equipment shall be seismically anchored to conform to C.C.R. 
Title 24, 2010 CBC Section 1632A and Table 16A-O, Anchorage details not 
shown on the approved plans or otherwise approved by the County are 
subject to field approval by the Engineer and/or Structural Engineer of 
record and field approval by the County. All conduits shall be supported 
and braced in accordance with SMACNA Guidelines, the CEC and as 
approved by the County. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of seismic-restraint component used. 

B. Coordination Drawings:  Show coordination of seismic bracing for electrical 
components with other systems and equipment in the vicinity, including other supports 
and seismic restraints. 

C. Welding certificates. 

D. Qualification Data:  For Testing Agency. 

E. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the CBC unless requirements in this 
Section are more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis 
and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-
ES, or preapproval by another agency acceptable to authorities having jurisdiction, 
showing maximum seismic-restraint ratings.  Ratings based on independent testing are 
preferred to ratings based on calculations.  If preapproved ratings are not available, 
submittals based on independent testing are preferred.  Calculations (including 
combining shear and tensile loads) to support seismic-restraint designs must be signed 
and sealed by a qualified professional engineer. 

NOT FOR B
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E. Comply with CEC. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

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

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

C. Basis-of-Design Product:  Subject to compliance with requirements, provide a 
comparable product by one of the following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 
 

D. Pads :  Arrange in single or multiple layers of sufficient stiffness for uniform loading 
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and 
factory cut to sizes that match requirements of supported equipment. Refer to drawing 
details for locations. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

2.2 SEISMIC-RESTRAINT DEVICES 

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

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

C. Basis-of-Design Product:  Subject to compliance with requirements, provide a 
comparable product by one of the following: 

1. Amber/Booth Company, Inc. NOT FOR B
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2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti Inc. 
5. Loos & Co.; Seismic Earthquake Division. 
6. Mason Industries. 
7. TOLCO Incorporated; a brand of NIBCO INC. 
8. Unistrut; Tyco International, Ltd. 
 

D. General Requirements for Restraint Components:  Rated strengths, features, and 
application requirements shall be as defined in reports by an agency acceptable to the 
County. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force 
of components shall be at least 4 times the maximum seismic forces to which 
they will be subjected. 

E. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made 
of slotted steel channels with accessories for attachment to braced component at one 
end and to building structure at the other end and other matching components and with 
corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

F. Restraint Cables:  ASTM A 603 galvanized steel cables in concealed spaces and  
ASTM A 492 stainless-steel cables in areas exposed to view in public spaces. Both 
shall have end connections made of steel assemblies with thimbles, brackets, swivels, 
and bolts designed for restraining cable service; and with a minimum of two clamping 
bolts for cable engagement. 

G. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.  Do not weld 
stiffeners to rods. 

H. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchors and studs. 

I. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of 
neoprene elements and steel sleeves designed for rigid equipment mountings, and 
matched to type and size of attachment devices. 

J. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

K. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated 
steel for interior applications and stainless steel for exterior applications.  Select 
anchors with strength required for anchor and as tested according to ASTM E 488.  
Minimum length of eight times diameter. 

L. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or 
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid 
mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior NOT FOR B
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applications and stainless steel for exterior applications.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
equipment before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for 

exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to 

indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control 
devices for compliance with requirements for installation tolerances and other 
conditions affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

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

3.2 APPLICATIONS 

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with 
clamps approved for application by an agency acceptable to the County. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due 
to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select 
sizes of components so strength will be adequate to carry present and future static and 
seismic loads within specified loading limits. 

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment and Hanger Restraints: 
NOT FOR B

ID



 
San Bernardino County 800MHz Tower Projects         VIBRATION AND SEISMIC CONTROLS 
West Valley Detention                                                                 FOR ELECTRICAL SYSTEMS  
                                                                                                                                   26 05 48 - 6 

1. Install restrained isolators on electrical equipment. 
2. Install resilient, bolt-isolation washers on equipment anchor bolts where 

clearance between anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 
3. Install seismic-restraint devices using methods approved by the County. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are 
attached to wall. 

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete 
members. 

D. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors.  Do not damage existing reinforcing or embedded items during 
coring or drilling.  Notify the structural engineer if reinforcing steel or other 
embedded items are encountered during drilling.  Locate and avoid prestressed 
tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 
structural element to which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior 
to installation of adhesive.  Place adhesive in holes proceeding from the bottom 
of the hole and progressing toward the surface in such a manner as to avoid 
introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for 

exterior applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and 
busways where they cross seismic joints, where adjacent sections or branches are 
supported by different structural elements, and where they terminate with connection to 
equipment that is anchored to a different structural element from the one supporting 
them as they approach equipment. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections 
and prepare test reports. 

B. Perform tests and inspections. NOT FOR B
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C. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency 
acceptable to authorities having jurisdiction. 

2. Schedule test with Owner, through Engineer, before connecting anchorage 
device to restrained component (unless postconnection testing has been 
approved), and with at least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners 
selected by the County. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. If a device fails test, modify all installations of same type and retest until 

satisfactory results are achieved. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust isolators after isolated equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal 
operating height.  After equipment installation is complete, adjust limit stops so they are 
out of contact during normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of 
operation. 

END OF SECTION 
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SECTION 26 05 72 

ACCEPTANCE TESTING 

 
PART 1 - GENERAL 
 
1.1 It is the intent of these acceptance tests to assure that all Contractor supplied equipment is 

operational and within industry and manufacturer’s tolerances and is installed in 
accordance with designed specifications. 

 
A. The acceptance tests and inspections shall determine suitability for energization of 

switchgear and cables. 
 
B. Items that shall be checked, inspected, and tested include, but are not  limited to, the 

following: 
 

1. Relays. 
2. Power/Lighting panelboards. 
3. 600V rated cable, and 5kV rated cable. 
4. Transformers. 

  

1.2 APPLICABLE CODES 
 

A. All inspections and tests shall be in accordance with the following applicable codes and 
standards except as provided otherwise herein. 

 
1. California Electrical Code - CEC 2010 Edition. 
2. National Electrical Manufacturer’s Association - NEMA. 
3. American Society for Testing and Materials - ASTM. 
4. Institute of Electrical and Electronic Engineers - IEEE. 
5. National Electrical Testing Association - NETA. 
6. American National Standards Institute - ANSI: 

 
a. C2, National Electrical Safety Code 
b. Z244-1, American National Standard for Personnel Protection 

 
7. State Codes and Ordinances. 
8. Insulated Cable Engineers Association - ICEA. 
9. Association of Edison Illuminating Companies - AEIC. 
10. Occupational Safety and Health Administration: 

 
a. Part 1910, Subpart S, 1910.308 
b. Part 1926, Subpart V, 1926.950 through 1926.960 

 
11. National Fire Protection Association - NFPA: 

 
a. CEC, Electrical Equipment Maintenance 
b. CEC, Electrical Safety Requirements for Employee Workplaces 
c. ANSI/NFPA 70, California Electrical Code 2010 Edition 
d. ANSI/NFPA 78, Lightning Protection Code 
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e. ANSI/NFPA 101, Life Safety Code 
f. 2005 Title 24 Energy Guidelines, Chapter 8 

12. All inspections and tests shall utilize the following references: 
 

a. Project Design Specification. 
b. Project Design Drawings. 
c. Manufacturer’s instruction manuals applicable to each particular apparatus. 

1.3 QUALIFICATIONS OF TESTING AGENCY 
 

 A. The testing firm shall be an independent testing organization, which can function as an 
unbiased testing authority, professionally independent of the manufacturers, suppliers, and 
installers of equipment or systems evaluated by the testing firm. 

 
 B. The testing firm shall be regularly engaged in the testing of electrical equipment devices, 

installations, and systems. 
 

 C. The testing firm and all the testing personnel shall have been engaged in such practices for 
a minimum of ten years. 

 
 D.  The testing firm shall meet federal OSHA criteria for accreditation of testing laboratories, 

Title 29, Parts 1907, 1910, and 1936.  Full membership in the National Electrical Testing 
Association constitutes proof of such criteria. 

 
 E.  The lead, on site, technical person shall be currently certified by the National Electrical 

Testing Associate (NETA) in Electrical Power Distribution System Testing. 
 

 F. Testing firm shall utilize only full-time technicians who are regularly employed by the firm for 
testing services.  Electrically unskilled employees are not permitted to perform testing or 
assistance of any kind.  Electricians may assist, but may not perform testing and/or 
inspection services. 

 
 G. The testing firm shall submit proof of the above qualifications. 

 
 H.  The testing firm shall be an independent organization as defined by OSHA Title 29, Part 

1936 and the National Electrical Testing Association. 
 

 I. All instruments used by the testing firm to evaluate electrical performance shall meet 
NETA’s Specifications for Test Instruments. (See Section 1.7 of this specification). 

 
 J. The terms used herewith such as Test Agency, Testing Laboratory, or Contractor Test 

Company, shall be construed to mean testing firm. 
 
 
1.4 RESPONSIBILITIES 
 
 A. The Contractor shall notify the Owners Representative prior to commencement of any 

testing. 
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 B. Any system, material or workmanship, which is found defective on the basis of acceptance 
tests, shall be reported. 

 
 C.  The testing firm shall maintain a written record of all tests and upon completion of project, 

assemble and certify a final test report. 
 
 D. A stable source of 60 hertz power shall be provided for testing purposes by the Contractor.  

Owners Representative shall witness all tests and a minimum of 14 days notice shall be 
provided. 

 

1.5 TEST EQUIPMENT 
 
 A. Test Instrument Calibration 
 

1. The testing firm shall have a calibration program that assures that all applicable test 
instrumentation is maintained within rated accuracy. 

2. The accuracy shall be directly traceable to the National Bureau of Standards. 
3. Instruments shall be calibrated in accordance with the following frequency schedule: 

 
a. Field instruments:  Analog - 6 months maximum  

 Digital - 12 months maximum 
b. Laboratory Instruments – 2 months 
c. Leased specialty equipment - 12 months (where accuracy is guaranteed by 

lessor) 
 

4. Dated calibration labels shall be visible on all test equipment. 
5. Records must be kept up-to-date which show date and results of instruments 

calibrated or tested. 
6. An up-to-date instrument calibration instruction and procedure will be maintained for 

each test instrument. 
7. Calibrating standard shall be of higher accuracy than that of the instrument tested. 

 

1.6 TEST REPORTS 
 
 A. The test report shall include the following: 
 

1. Summary of project. 
2. Description of equipment/device tested. 
3. Description of test, including date, time, and duration of test. 
4. Test results. 
5. Conclusions and recommendations. 
6. Appendix, including appropriate test forms. 
7. Identification of test equipment used. 
8. Signature of responsible test organization authority. 
9. Signature of the person witnessing the tests. 
10. Furnish five copies of the complete report to the Owners Representative no later 

than thirty (30) days after completion of project unless otherwise directed. 
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1.7 SAFETY AND PRECAUTIONS 
 
 A. Safety practices shall include, but are not limited to, the following requirements: 
 

1. Occupational Safety and Health Act of 1970 - OSHA. 
2. Accident Prevention Manual for Industrial Operations, National Safety Council, 

Chapter 4. 
3. Applicable State safety operating procedures. 
4. NETA Safety/Accident Prevention Program. 
5. District’s safety practices. 
6. National Fire Protection Association - NFPA 70E. 
7. ANSI Z244.1 American National Standards for Personnel Protection. 

 
B. All tests shall be performed with apparatus de-energized except where otherwise 

specifically required. 
 

C. The testing firm shall have a designated safety representative on the project to supervise 
operations with respect to safety. 

 

PART 2 - PROTECTIVE DEVICE COORDINATION STUDY 
 

A. A protective coordination study shall be performed using SKM’s Dapper or equal software 
to select or check the selection of power fuse ratings, protective relay characteristics and 
settings, ratios, and characteristics of associated voltage breaker trip characteristics and 
settings. 

 
B. The coordination study shall include all voltage classes of equipment indicated on the 

single line diagram drawings. The entire electrical system shall be included in the 
coordination study.  Verify characteristics and settings of existing devices in the field and 
from the manufacturer. 

 
C. The time-current characteristics of the specified protective devices shall be plotted on the 

appropriate log-log paper.  The plots shall include complete titles, representative one-line 
diagrams of both buildings and legends, associated relays or fuse characteristics, 
significant motor starting characteristics, complete parameters of transformers, complete 
operating bands of low voltage circuit breaker trip curves, and fuse curves.  The 
coordination plots shall indicate the types of protective devices selected, proposed relay 
taps, time dial and instantaneous trip settings, cable damage curves, symmetrical and 
asymmetrical fault currents.  All requirements of the current California Electrical Code shall 
be adhered to.  Reasonable coordination intervals and separation of characteristic curves 
shall be maintained.  Separate coordination plots for phase and ground protective devices 
shall be provided on a system basis.  Separate curves shall be used to clearly indicate the 
coordination achieved for feeder breakers with downstream fuses and circuit breakers in 
switchgear and substations.  There shall be a maximum of six protective devices per plot. 

 
D. The selection and setting of the protective devices shall be provided separately in a 

tabulated form listing circuit identification, IEEE device number, current transformer ratios, 
manufacturer, type, range of adjustment, and recommended settings.  Discrepancies, 
problem areas, or inadequacies shall be promptly brought to the project Owners 
Representative’s attention. 
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E. Five copies of coordination curves and tabulated data indicating selection and settings of 

protective devices shall be submitted to the Owners Representative for approval. 
 
 
PART 3 - EQUIPMENT VERIFICATIONS, TESTS AND CALIBRATIONS 
 

3.1 GENERAL 
 
 A. As part of the contract, the Contractor shall perform tests of installed work as herein 

specified and specified in other Sections of these Specifications. 
 
 B. The Contractor shall provide all materials, equipment, labor and technical supervision to 

perform such tests and inspections. 
 
 C. All tests shall be performed in compliance with the recommendations and requirements of 

the National Electrical Testing Association, Inc. (NETA), and applicable codes and 
standards. 

 
 D. Upon completion of the tests and inspections noted in these Specifications, a label shall be 

attached to all serviced devices.  These labels shall indicate date serviced and the service 
company responsible. 

 
 C. The test and inspections shall determine suitability for continued reliable operation. 
 
 D. All tests shall be conducted in the presence of the Owners Representative.  Provide a 

minimum of two weeks notice to the Owners Representative. 
 
 E. Furnish the necessary equipment and personnel to perform all required tests of all wiring 

and connections for continuity, short circuit, and improper grounds.  Included, but not 
limited to, the following systems: substations, air interrupting switches, low voltage main 
and feeder circuit breakers, interlocking controls, panelboards, distribution transformers, 
branch circuits. 

 

3.2 SWITCHGEAR, SUBSTATIONS, DISTRIBUTION BOARDS, AND EMERGENCY 
SYSTEM-GENERAL 

 
 A. Visual and mechanical inspection: 
 

1. Inspect for physical damage and code violations. 
2. Clean interior and exterior surfaces. 
3. Inspect for proper alignment, anchorage, and grounding. 
4. Check tightness of accessible bolted bus joints by torque wrench method.  Tighten 

connections in accordance with industry standard torque levels. 
5. Make closure attempt on locked open devices.  Make opening attempt on locked 

closed devices. 
6. Make exchange with devices operated in off-normal positions. 

 
 B. Electrical tests: 
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1. Measure insulation resistance of each bus section phase-to-phase and phase-to-

ground. 
2. Inspect all accessible bus joints and cable connections by infrared scanner to detect 

loose or high-resistance connections and other circuit anomalies. 
3. Inspect correctness of control wiring. 

 
 
3.3 BATTERY SYSTEM 
 

A. Visual and mechanical inspection: 
 

 1. Inspect for physical damage, anchorage, electrolyte leakage and    level. 
 2. Check intercell bus link and cable connection integrity for tightness and corrosion. 

 
B. Electrical tests: 

 
1. Measure system charging voltage and each individual cell voltage. 
2. Measure electrolyte specific gravity. 
3. Perform infrared scan of the intracell links cable connections under current discharge 

conditions. 
 
3.4 INSTRUMENT TRANSFORMER 
 
 A. Visual and mechanical inspection: 
 

1. Inspect for physical damage and connection tightness. 
2. Check transformer nameplate with singleline diagram. 
3. Check proper operation of grounding or shorting devices. 

 
 B. Electrical tests: 
 

1. Measure current transformer ratio by primary current injection. 
2. Measure potential transformer ratio. 
3. Measure insulation resistance primary-to-ground, secondary-to-ground and primary-

to-secondary. 
4. Verify secondary wiring connections by secondary current injection. 
5. Verify transformer polarity markings. 
6. Perform current transformer saturation test.  Plot transformer voltage current curve. 

 
 
3.5 CONTROL POWER TRANSFORMERS - ENCAPSULATED TYPE 
 
 A. Visual and mechanical inspection: 
 

1. Inspect for physical damage, proper installation, anchorage, and  grounding. 
2. Clean interior and all bushing and insulator surfaces. 
3. Verify proper auxiliary device operation such as fans and indicators. 
4. Check tightness of accessible bolted electrical joints.  Tighten connections in 

accordance with industry standards. 
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 B. Electrical tests: 
 

1. Perform insulation resistance tests winding-to-winding and winding-to-    ground. 
Apply appropriate guard circuit over all bushings. 

2. Perform dielectric absorption test winding-to-winding and winding-to ground for ten 
(10) minutes.  Compute the polarization index. 

3. Perform turns ratio test between windings for all top positions. 
4. Perform insulation power factor tests on all high and low-voltage windings. 
5. Check output voltages. 

 

3.6 PROTECTIVE RELAYS 
 

 A. Visual and mechanical inspection: 
 

1. Inspect relays for physical damage, presence of foreign material, moisture, condition 
of spiral spring, disc clearance and corrosion. 

2. Clean cover glass interior and relay components. 
3. Check for freedom of movement, proper travel and alignment, and tightness of 

mounting hardware and top screws. 
 

 B. Electrical test: 
 

1. Perform insulation resistance tests on each circuit branch to frame. 
2. Perform the following tests at the settings specified by Owners Representative: 

 
a Pickup parameters on each operating element. 
b. Timing at three (3) points on time dial curve. 
c. Pickup target and seal in units. 
d. Special test as required to check operation of restraint, and other elements per 

manufacturer’s instructions. 
 

3. Perform phase angle and magnitude contribution tests on all differential type relays 
after energization to vectorially prove proper polarity and connection. 

4. Check polarity and correctness of control wiring. 
 
 C. Relay calibration and tests: 
 

1. Two relay wiring tests shall be made. 
 
a. Primary circuit polarity test shall include a DC test from the current transformer 

to each terminal block and relay terminal. 
b. Relay and circuit breaker operation test by application of power from the 

portable relay test set. 
 

 D. Relay testing shall be accomplished after completion of the switchgear installation, using 
standard portable test set equipment and the relay manufacturer’s testing directions and 
parameters to determine conformance of the relay to the time-overcurrent information given 
in the manufacturer’s performance curves and the tap settings provided by coordination 
study.  Overcurrent relay testing shall include: 
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1. Zero set tests. 
2. Pickup tests. 
3. Time-current characteristic (operation at currents 3 and 4 times the directed tap 

settings), and instantaneous at the directed tap setting. 
4. Target and seal-in operation. 

 
E. Target differential relays shall be tested similarly, except for the following additional tests: 

 
1. Low voltage “through-currents” of approximately “full load” and “fault” magnitudes 

shall be circulated in HV busses.  Bus differential relays shall not trip. 
2. Low voltage currents shall be circulated within the differential zones of “low-fault” and 

“high-fault” magnitudes.  Bus differential relays shall initiate tripping momentarily. 
 

3.7 LOW VOLTAGE CIRCUIT BREAKERS 
 

A. Visual and mechanical inspection: 
 
 1. Inspect for physical condition. 
 2. Inspect alignment and grounding. 
 3. Perform mechanical operator and contact alignment tests on the breaker and its 

operating mechanism in accordance with manufacturer’s instructions. 
 4. Perform insulation resistance test on control wiring. 
 5. Clean mechanism, insulating surfaces and contacts. 
 

B. Electrical tests: 
 
 1. Measure contact resistance. 
 2. Trip overcurrent protective device by operation of each protective device. 
 3. Perform an insulation resistance test phase-to-ground, phase-to-phase and across 

open contacts. 
 4. Perform insulation resistance test in accordance with Doble procedure. 
 5. Perform timing test with Travel Analyzer to insure proper contact overtravel and 

pressure. 
 

3.8 CABLES, LOW VOLTAGE (600 VOLTS AND LESS) 
 

A. Visual and mechanical inspections: 
 
 1. Inspect cables for physical damage and proper connection. 

2. Torque test cable connection.  Tighten connections in accordance with industry 
standards. 

 3.  Perform infrared scan of all connections under loaded conditions. 
 

B.  Electrical tests: 
 
 1. Perform insulation resistance test of each cable with respect to ground and adjacent 

cables. 
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3.9 GROUNDING SYSTEMS 
 

A. Visual and mechanical inspection: 
 
 1. Inspect ground system connections for completeness and adequacy. 
 
 B. Electrical tests: 
 
 1. Perform fall-of-the-potential test per IEEE No. 81, Section 9.03 to determine the 

ground resistance between the main grounding system and all major electrical 
equipment frames, system neutral and/or derived neutral points. 

 

C. INFRARED INSPECTION 
 
 1. All doors and cover shall be removed and upon completion of test be reinstalled by 

testing agency technicians. 
 2. A load bank shall be furnished to circulate low voltage currents of 400A magnitude 

through each bus, main breaker and feeder breaker.  After two hours infrared scans 
shall be made of all bus joints.  Problem area shall be photographed before and after 
corrections.  After corrections, another current test of two hours duration shall be 
made. Again an infrared scan shall be made to confirm correct operation. 

 3. Upon completion, the switchgear shall be energized at 12kV.  After 4 hours, infrared 
scans shall be made to determine areas of excessive corona.  Problem area shall be 
treated the same as under B., above. 

 4. Upon completion of infrared scans, all covers and doors shall be reinstalled. 
 

END OF SECTION 
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SECTIONS 26 06 01  

3-WAY MANUAL TRANSFER SWITCH 

PART 1 – GENERAL REQUIREMENTS 

1.1  SCOPE 

A. Contractor shall furnish, deliver, install and test the 3-way manual transfer switches as 
specified herein and in accordance with the drawings. 

1.2  QUALITY ASSURANCE 

A. 3-way manual transfer switch shall be fabricated using UL listed components that have 
been tested to the UL 1008 standard. 

B. 3-way manual transfer switch manufacturer shall provide a complete factory assembled, 
wired and tested 3-way manual transfer switch.   

C. 3-way manual transfer switch shall be factory Hi-pot tested for a period of not less than 
60 seconds. 

D. 3-way manual transfer switch installation shall meet all applicable NEC standards. 

1.3  SUBMITTALS 

A. Contractor shall submit manufacturer’s drawings and data of 3-way manual transfer 
switches for Engineer’s approval prior to start of fabrication.  Drawings and data shall 
include, as a minimum, dimensioned general arrangement drawings and wiring 
diagrams, UL listing information for key components including circuit breakers and 
receptacles, component data, mounting provisions, conduit entry locations and 
installation instructions. 

B. Upon installation of 3-way manual transfer switches Contractor shall submit 
manufacturer’s Operating & Maintenance Manual which shall include as a minimum: 

  1. Certified as-built General Arrangement drawings and Wiring Diagram. 
  2. Materials / Component List including part numbers. 
  3. Maintenance and service requirements. 
  4. Certificate of Compliance and hi-pot test data. 

1.4  WARRANTY 

A. 3-way manual transfer switches shall be covered by manufacturer’s warranty for a 
minimum period of (1) one year after shipment from manufacturer. 
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PART 2 – PRODUCT 

2.1  GENERAL 

A. All equipment shall be new. 

B. 3-way manual transfer switch manufacturer must have produced and sold manual 
transfer switches as a standard product for a minimum of (3) years. 

C. 3-way manual transfer switches shall be molded case circuit breaker type; knife switch 
or fused switches are not acceptable. 

D. Contractor shall be responsible for the equipment until it has been installed and is 
finally inspected, tested and accepted in accordance with the requirements of this 
Specification. 

E. 3- way manual transfer switches shall be TripleSwitch as manufactured by ESL Power 
Systems, Inc. or equal as approved by the Engineer. 

2.2  3-WAY MANUAL TRANSFER SWITCHES 

A. 3-way manual transfer switch shall consist of (3) mechanically-interlocked molded 
case circuit breakers, male cam-style inlet connectors, female cam-style outlet 
connectors, power distribution blocks and grounding terminals, all housed within a 
padlockable enclosure. 

B. 3-way manual transfer switch enclosure shall be Type 3R, constructed of continuous 
seam-welded, powder coated steel.  The main access shall be through an interlocked, 
hinged door that extends the full height of the enclosure.  Access for both portable 
generator cables with female cam-style plugs and for load bank cables with male cam-
style plugs shall be via cable entry openings in the bottom of enclosure.  A hinged flap 
door shall be provided to cover the cable openings when cables are not connected; the 
hinged flap door shall allow cable entry only after the main access door has been 
opened.  Enclosure shall be powder coated after fabrication; color shall be light gray 
RAL 7038.   

C. Cam-style male connectors (inlets) and cam-style female connectors (outlets) shall be 
UL Listed single-pole separable type and rated 200 amps at 600VAC.  All cam-style 
connectors shall be color coded.  Cam-style connectors shall be provided for each 
phase and for ground, and shall also be provided for neutral.  Each of the phase cam-
style connectors and the neutral cam-style connectors within the enclosure shall be 
factory-wired to a molded case circuit breaker.  The ground cam-style male connectors 
shall be bonded to the enclosure, and a ground lug shall be provided for connection of 
the facility ground conductor.  None of the cam-style connectors shall be accessible 
unless all (3) molded case circuit breakers are in the “OFF” position and the main 
access door is open. 

D. A power distribution block shall be provided for load-side field wiring.  The power 
distribution block shall be factory wired to the molded case circuit breakers. 
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E. Molded case circuit breakers shall be UL Listed 4-pole and the short circuit interrupt 
rating shall be a minimum of 42kAIC at 208VAC.  Trip rating of the molded case circuit 
breakers shall be as shown on the drawings.  One molded case circuit breaker shall 
control the connection between the permanent generator and the automatic transfer 
switch.  The second circuit breaker shall control the connection between the 
permanent generator and the load bank female cam-style connectors.  The third circuit 
breaker shall control the connection between the automatic transfer switch and the 
portable generator male cam-style connectors.  All (3) molded case circuit breakers 
shall include UL Listed door-mounted operating mechanisms, preventing the opening 
of the main access door unless all (3) breakers are in the “OFF” position.  All (3) 
molded case circuit breakers shall be mounted behind a deadfront panel.  The load-
side of the molded case circuit breakers shall not be energizable unless the main 
access door is closed and one of the molded case circuit breakers is in the “ON” 
position.  The (3) molded case circuit breakers shall be safety interlocked by 
mechanical means to ensure that only certain breakers can be closed at any given 
time. 

PART 3 – EXECUTION 

3.1  INSTALLATION 

A. Prior to installation of 3-way manual transfer switches, Contractor shall examine the 
areas and conditions under which the 3-way manual transfer switch is to be installed 
and notify the Engineer in writing if unsatisfactory conditions exist. 

B. 3-way manual transfer switch shall be installed as shown on the drawings and per the 
manufacturer’s written instructions.  In addition, the installation shall meet the 
requirements of local codes, the National Electrical Code and National Electrical 
Contractors Association’s “Standard of Installation”. 

C. Conduit entry into the 3-way manual transfer switch shall be by Contractor; Contractor 
shall furnish and install listed watertight conduit hubs, as manufactured by MYERS or 
T&B, for each conduit entry on the 3-way manual transfer switch.  The incoming hub 
size shall match the conduit size for feeders and ground as shown on the drawings.  
The outgoing hub size shall match the conduit size for loads and ground as shown on 
the drawings.  Hubs shall be properly installed and tightened to maintain Type 3R 
integrity of the 3-way manual transfer switch enclosure. 

D. Contractor shall terminate feeder conductors, load conductors and ground per the 
manufacturer’s instructions.  Use copper wire only for all conductors and grounds.   All 
field wiring terminations shall be torqued as required per the instructions on the 3-way 
manual transfer switch’s power distribution blocks, circuit breakers & ground lugs. 

3.2  FIELD TESTING 

A. Prior to energizing 3-way manual transfer switch, the Contractor shall perform the 
following checks and tests as a minimum: 
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 1. Verify mounting and connections are complete and secure. 
  2. Verify internal components and wiring are secure. 
  3. Perform continuity check of all circuits. 
  4. Perform 1,000 VDC megger test on feeder, load and ground cables.  
  5. Verify deadfront is secure. 
 6. With the 3-way manual transfer switch deadfront in place and the main access 

door closed and properly latched, actuate all (3) Operator Mechanisms; verify: 

  a) With the breaker controlling the connection between the permanent 
   generator and the automatic transfer switch (ats) in the “on” position, 
   neither of the other (2) breakers can be turned to the “on” position. 
  b) With the breaker controlling the connection between the permanent 
   generator and the automatic transfer switch (ats) in the “off” 
   position, the other (2) breakers can be turned “on” or “off”, 
   independent of each other. 
  c) With the breaker controlling the connection between the permanent 
   generator and the automatic transfer switch (ATS) in the “OFF” 
   position and with either or both of the other (2) breakers in the “ON” 
   position, the breaker controlling the connection between the permanent 
   generator and the automatic transfer switch (ATS) cannot be turned 
   “ON”. 

 7. Confirm operation of the 3-way manual transfer switch ground receptacle by 
attaching a plug to the 3-way manual transfer switch ground receptacle and then 
verify that the plug is grounded to the facility ground.  

 8. Once normal power has been applied, confirm operation of 3-way manual  
  transfer switch by following directions on main access door. 

END OF SECTION 
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SECTION 26 06 22 

AUTOMATIC TRANSFER SWITCH  
BYPASS ISOLATION OPEN TRANSITION 200 AMP, 3 PHASE, 4 WIRE, 4 POLE,  

208/120 VOLT, NEMA 3R 

PART 1 - GENERAL 

1.1 SCOPE 

A. It is the intent of this specification to secure a transfer switch that has been prototype 
tested, factory built, production tested and site tested.   A transfer switch with the 
number of poles, voltage and current ratings shown on the plans and specified herein 
shall be provided. All interconnecting contacts, wiring etc. shall be provided as a 
complete and operable system. 

1.2 CODES AND STANDARDS 

A. The automatic transfer switch shall conform to the requirements of: 

1. UL 1008: Underwriters Laboratories standard for automatic transfer switches 
2. CSA: C22.2 No. 178 certified 
3. IEC: 947-6-1 certified at 480 VAC 
4. NFPA 70: California Electrical Code including use in emergency and standby 

systems in accordance with Articles 517, 700, 701, 702  
5. NFPA 99: Essential electrical systems for health care facilities  
6. NFPA 101: Life safety code 
7. NFPA 110: Standard for emergency and standby power systems 
8. IEEE 241: I.E.E.E. recommended practice for electrical power systems in 

commercial buildings 
9. IEEE 446: I.E.E.E. recommended practice for emergency and standby power 

systems 
10. NEMA ICS10: AC automatic transfer switch equipment 
11. UL 50/508: Enclosures 
12. ICS 6: Enclosures 
13. ANSI C33.76: Enclosures 
14. NEMA 250: Enclosures 
15. IEEE 472: (ANSI C37.90A): Ringing wave immunity 
16. EN55022 (CISPR11): Conducted and radiated emissions (Exceeds EN55011 & 

MILSTD 461 Class 3) 
17. EN61000-4-2: (Level 4): ESD immunity test Class B:    
18. EN61000-4-3: (ENV50140): Radiated RF, electromagnetic field immunity  
19. EN61000-4-4:  Electrical fast transient/burst immunity test 
20. EN61000-4-5:  IEEE C62.41: Surge immunity test (1.2 x 50 s , 5 & 8 kV) 
21. EN61000-4-6: (ENV50141): Conducted immunity test NOT FOR B
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22. EN61000-4-11: Voltage dips and interruption immunity 

1.3 APPROVED MANUFACTURERS 

A. The automatic transfer switch shall be ASCO.  Alternate manufactures shall submit a 
request two weeks prior to bid and include a written list of deviations from this 
specification to be considered for approval. 

B. Or equal. 

PART 2 - PRODUCT  

2.1 PERFORMANCE AND CONSTRUCTION 

A. A bypass-isolation transfer switch shall be provided to manually permit convenient 
electrical bypass and isolation of the automatic transfer switch that could not otherwise 
be tested, inspected and maintained without interrupting the load.  Bypass of the load 
to either the normal or emergency power source with complete isolation of the 
automatic transfer switch shall be possible regardless of the status of the automatic 
transfer switch.  The bypass-isolation switch shall permit simple operation by one 
person through the movement of a maximum of two handles.  The entire system shall 
consist of two elements:  the automatic transfer switch and the bypass-isolation switch 
furnished completely factory interconnected and tested. 

B. The operating speed of the bypass-isolation switch contacts shall be independent of 
the speed of operation of the bypass handle. 

C. The isolation handle shall provide three positions:  Automatic, Test and Isolate.  The 
Test position shall permit electrical testing of the automatic transfer switch without 
disturbing the load.  The Isolate position shall completely isolate the transfer switch 
from both sources and load without actual removal of the line or load conductors and 
allow its removal for inspection and maintenance.  The transfer switch shall be 
arranged for draw out operation to facilitate its removal.  Also, while in the Test or 
Isolate positions, the bypass-isolation switch shall function as a manual transfer switch 
to allow load transfer to either source of power regardless of the position or condition of 
the transfer switch. 

D. The load shall not be interrupted during bypass-isolation functions.  The addition of 
load-break contacts that cause load interruption is not acceptable.  The bypass-
isolation switch contacts shall not be in the system current path except during actual 
bypass operation. 

E. The complete bypass-isolation transfer switch shall be tested to ensure proper 
operation of the individual components, correct overall sequence of operation and to NOT FOR B

ID



San Bernardino County 800MHz Tower Projects                 AUTOMATIC TRANSFER SWITCH  
West Valley Detention                              BYPASS ISOLATION OPEN TRANSITION 100 AMP,  

3 PHASE, 4 WIRE, 4 POLE,  
208/120 VOLT, NEMA 3R 

26 06 22 - 3 

ensure that the operating transfer time, voltage, frequency and time delay settings are 
in compliance with the specification requirements. 

F. The bypass-isolation transfer switch shall be the product of one manufacturer and 
completely factory interconnected and tested so that only the services and load 
connections to the bypass-isolation switch are required for field installation.  All 
interconnections between the transfer switch and the bypass-isolation switch shall be 
silver-plated bus bar. 

G. The automatic transfer switch shall be of double throw construction operated by a 
reliable solenoid driven mechanism. There shall be a direct mechanical coupling to 
facilitate transfer in 6 cycles or less. 

H. For switches installed in systems having ground fault protective devices, and/or wired 
so as to be designated a separately derived system by the CEC, a 4th pole shall be 
provided. This additional pole shall isolate the normal and emergency neutrals. The 
neutral pole shall have the same withstand and operational ratings as the other poles 
and shall be arranged to break last and make first to minimize neutral switching 
transients. Add-on or accessory poles that are not of identical construction and 
withstand capability will not be considered. 

I. The contact structure shall consist of a main current carrying contact, which is a silver 
alloy with a minimum of 50% silver content. The current carrying contacts shall be 
protected by silver tungsten arcing contacts on all sizes above 400 Amps. 

J. The transfer switch manufacturer shall submit test data for each size switch, showing it 
can withstand fault currents of the magnitude and the duration necessary to maintain 
the system integrity. Each ATS shall be in strict accordance and listed to UL 1008 
withstand standards, including 3 cycle ratings. 

K. A dielectric test at the conclusion of the withstand and closing tests shall be performed. 

L. The automatic transfer switch manufacturer shall certify sufficient arc interrupting 
capabilities for 50 cycles of operation between a normal and emergency source that 
are 120 degrees out of phase at 208 volts, 600% of rated current at .50 power factor. 
This certification is to ensure that there will be no current flow between the two isolated 
sources during switching. 

M. All relays shall be continuous duty industrial type with wiping contacts. Coils, relays, 
timers and accessories shall be readily front accessible. The control panel and power 
section shall be interconnected with a harness and keyed disconnect plugs for 
maintenance. 

N. Main and arcing contacts shall be visible without major disassembly to facilitate 
inspection and maintenance. NOT FOR B
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O. A manual handle shall be provided for maintenance purposes with the switch de-
energized. An operator disconnect switch shall be provided to defeat automatic 
operation during maintenance, inspection or manual operation. 

P. Switches composed of molded case breakers, lighting contactors or components 
thereof will not be acceptable. 

Q. The current rating shall be a continuous rating when the switch is installed in an 
enclosure, and shall conform to NEMA temperature rise standards. 

R. The unit shall be rated based on all classes of loads, i.e., resistive, tungsten, ballast 
and inductive loads. Switches rated 400 amperes or less shall be UL listed for 100% 
tungsten lamp load. 

S. Temperature rise tests in accordance with UL 1008 shall have been conducted after 
the overload and endurance tests to confirm the ability of the units to carry their rated 
currents within the allowable temperature limits. 

T. Unless specified otherwise on the drawings, the switch shall be mounted in a NEMA 
3R enclosure. 

2.2 CONTROL 

A. The control panel shall be opto-isolated from electrical noise and provided with the 
following inherent control functions and capabilities: 

1. Easy-to-view 4x20 LCD display with long lasting LED indicators.  
2. Control panel shall display voltage and frequency of both sources. 
3. The user shall be able to view the last 16 recorded events. 
4. Capability for external communication and network interface. 
5. Adjustments to all settings shall be made from the front of the panel without 

opening the door. 

B. The transfer switch shall be equipped with a microprocessor based control panel. The 
control panel shall perform the operational and display functions of the transfer switch. 
The display functions of the control panel shall include ATS position, source 
availability, sequence indication and diagnostics.  

C. All programmable and control functions shall be pass code protected and accessible 
through the keypad. 

D. The control panel shall be provided with a simple user interface for transfer switch 
monitoring, control and field changeable functions and settings 

E. Touch pad test switch with Fast Test/Load/No Load selection capability to simulate a 
normal source failure.  NOT FOR B
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F. The controller shall include a built in synchroscope to display the phase angle 
differential and ensure disturbance-free transfer operation between sources. 

G. The controller shall provide digital timer adjustments with 1-second resolution.  Voltage 
and Frequency shall be adjustable to 1% resolution to facilitate accurate transfer. 

H. To ensure reliable and consistent user operation the controls must be equipped with 
nonvolatile memory and allow automatic daylight savings time adjustment. 

I. A single controller capable of all transfer modes, open/delayed/closed and bypass 
isolation, shall be provided.  Real time display of transfer status and active timers must 
be supplied. 

 

J. The bypass-isolation transfer switch shall be furnished with a detailed step-by-step 
operating instruction plate as well as the following functional diagnostic lights: 

1. Normal source available 
2. Emergency source available 
3. Bypass switch in normal position 
4. Bypass switch in emergency position 
5. Automatic transfer switch in test position 
6. Automatic transfer switch isolated 
7. Automatic transfer switch inhibit 
8. Automatic transfer switch in normal position 
9. Automatic transfer switch in emergency position 

PART 3 - EXECUTION 

3.1 SEQUENCE OF OPERATION  

A. The open transition switch shall transfer the load preventing parallel mode, thus 
momentarily disconnecting both sources of power.  A open transition transfer shall 
occur only when both sources are available and within specified limits.  The transfer 
switch shall operate in an open transition mode when the power source servicing the 
load fails. 

B. The ATS shall incorporate adjustable three phase under/over voltage and frequency 
sensing on the normal source. 

C. When the voltage of any phase of the normal source is reduced to 80% of nominal 
voltage, for a period of 0-10 seconds (programmable) a pilot contact shall close to initiate 
starting of the engine generator. 

D. The ATS shall incorporate adjustable three phase under/over voltage and frequency 
sensing on the emergency source. NOT FOR B
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E. When the emergency source has reached a voltage value of 90% nominal, achieved 
frequency within 95% of the rated value and has reached the end of the adjustable 
delay, the load shall be transferred to the emergency source. 

F. When the normal source has been restored to not less than 95% and not more than 
105% of nominal voltage on all phases, proper phase rotation is verified, and after a 
time delay of 0-30 minutes, the load shall be transferred to the normal source in a 
closed transition operation.  The generator shall run unloaded for 5 minutes 
(programmable) and then automatically shut down. The generator shall be ready for 
automatic operation upon the next failure of the normal source. 

G. If the operating engine generator should fail while carrying the load, transfer shall be 
made to the second (standby) generator within 10 seconds, if the second generator 
should fail, retransfer to the normal source shall be made instantaneously upon 
restoration of proper voltage (90%) on the normal source. 

H. During open transition operation, the control circuit shall monitor interconnect time.  
Should connection exceed 100 ms, the set of power contacts just closed shall be 
reopened and an alarm circuit shall be energized.  If the main contacts fail to open, the 
control system shall energize a 24 VDC shunt trip circuit to the standby feeder breaker 
to disconnect this source and the alarm circuit shall be closed.  24 VDC from the 
engine batteries shall be supplied for the shunt trip and alarm backup circuits. 

I. A sync check function shall be provided for open transition operation.  The monitor 
shall control transfer and retransfer between live sources and operate by sensing the 
zero voltage point.  It shall be factory set to accomplish transfer within 5 electrical 
degrees and +/-5% voltage differential.  If closed transition transfer is not accomplished 
within 60 seconds, an alarm message shall be displayed to indicate the failure 

J. Open transition transfer in conjunction with over/under-voltage, phase rotation and 
angle sensing shall be accomplished when both sources are within specified 
parameters without any power interruption through passive synchronization.  An 
electronic isochronous governor shall be provided on the both emergency sources. 

K. The bypass-isolation switch shall be equipped with an independent engine start circuit.  
Should a utility outage occur while operating the bypass in normal or isolated modes, 
the engine will automatically start and allow immediate selection to emergency bypass. 

3.2 STANDARD ACCESSORIES  

A. Adjustable time delay to override momentary normal source failure prior to engine start. 
Field programmable 0-10 seconds factory set at 3 seconds. 

B. Adjustable time delay on retransfer to normal source, programmable 0-60 minutes 
factory set at 30 minutes. If the emergency source fails during the retransfer time 
delay, the transfer switch controls shall automatically bypass the time delay and 
immediately retransfer to the normal position. NOT FOR B
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C. A time delay on transfer to emergency, programmable 0-5 minutes, factory set at 1 
second. 

D. An exerciser timer with momentary test pushbutton shall be incorporated within the 
microprocessor and shall be capable of starting the engine generator set and 
transferring the load (when selected) for exercise purposes on a daily, weekly or 
monthly basis. The exerciser shall contain a battery for memory retention during an 
outage. 

E. Provide a momentary pushbutton to bypass the time delays on transfer and retransfer 
and programmable commit/no commit control logic. 

F. A set of customer contacts shall be provided to indicate both emergency and normal 
source position.  

G. An adjustable over/under frequency and voltage sensor for both emergency and 
normal sources. 

H. Indication of switch position and source acceptability shall be provided for both 
emergency and normal sources. 

I. An engine start contact with an adjustable cool down timer. 

J. A three phase Voltage Imbalance Monitor shall detect an imbalance and initiate a 
transfer to the alternate source.  Adjustable 5-20% of nominal with a time delay of 10-
30 seconds for nuisance conditions. 

K. Phase rotation sensing and display shall be provided to monitor both sources. 

L. The following optional Exerciser Package shall be included: 
1. Additional Auxiliary Contact (A3) - Closed when the transfer switch is in Source 2 

position. 

M. The following additional accessories shall be included: 

1. Heater and Thermostat (HT). 
2. Universal Motor Load Disconnect (UMD) - Auxiliary contacts opens 0 – 5 minutes 

prior to transfer in either direction, re-closes after transfer.  Can be configured for 
pre-transfer, post transfer or both. 

3. Sequential Universal Motor Load Disconnect (A62) – Multiple auxiliary contacts 
open prior to transfer in either direction, re-closes after transfer.  Can be 
configured for pre-transfer, post transfer or both. 

4. Communications interface card (ZNETM) – RS-485 Modbus 
5. Test Switch (6A) - Maintained  
6. Digital Meter (M84) – Includes M83 functions plus unbalance 128 samples/cycle 

data logging, waveform capture and sag/swell capture. 
7. Additional Auxiliary Contacts (A3) - Closed when the transfer switch is in Source 

2 position. NOT FOR B
ID



San Bernardino County 800MHz Tower Projects                 AUTOMATIC TRANSFER SWITCH  
West Valley Detention                              BYPASS ISOLATION OPEN TRANSITION 100 AMP,  

3 PHASE, 4 WIRE, 4 POLE,  
208/120 VOLT, NEMA 3R 

26 06 22 - 8 

8. Additional Auxiliary Contacts (A4) - Closed when the transfer switch is in Source 
1 position. 

9. Alarm panel (CTAP) – Alarm on transfer to emergency w/silence button & light 
10. Disconnect Switch (DS) - Inhibits transfer in either direction when in inhibit.  
11. Extended warranty (ATSEW) - annual parts and labor warranty (1-3) years for a 

total of 5 years max.) 
12. Protective Cover (OCVR) - Lockable see-through microprocessor and meter 

cover for NEMA 3R or 12. 
13. Battery Charger (B9) – 5 amp float charger.  Specify input/output voltage. 
14. Fan Contact (F) – Contact closes when engine runs. 
15. Inhibit transfer (Q3) – Provides additional relay (specify voltage) to inhibit transfer 

to Emergency. 
16. Inhibit transfer (Q7) – Provides additional relay (specify voltage) to inhibit transfer 

to Normal. 
17. Load Shed (R15) – Provisions to transfer source 2 or Emergency to normal or 

neutral (delayed switches only) position.  Specify voltage. 
18. Keyed Engine Mode Switch (SW1K) – Three position keyed engine selector 

switch (auto/test/off). 
19. Automatic or Manual Selector (S12) – Provide ability to manually transfer to 

Normal or Emergency sources. 
20. Auxiliary Contact (AB3) – Closed in emergency bypass. 

 
21. Auxiliary Contact (AB4) – Closed in normal bypass. 

 
22. Back-up battery source to allow the ATS to operate properly. 

 

3.3 GENERAL 

A. The transfer switch shall be installed as shown on the plans, in accordance with the 
manufacture’s recommendations and all applicable codes. 

3.4 FACTORY TESTS 

A. The transfer switch manufacturer shall perform a complete functional test on the 
switch, controller and accessories prior to shipping from the factory.  A certified test 
report shall be available upon request. 

3.5 SERVICE 

A. The manufacturer shall maintain a national service organization that is factory trained 
and certified for transfer switch equipment.  In addition, the service organization shall 
be available 24 hours per day, 365 days per year. NOT FOR B
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3.6 WARRANTY 

A. The automatic transfer switch shall be warranted against defective workmanship for a 
period of two years, including both parts and labor. 

END OF SECTION 

NOT FOR B
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SECTION 26 08 50 

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes computer-based, fault-current and overcurrent protective device 
coordination studies.  Protective devices shall be set based on results of the protective 
device coordination study. 

1. No series rated equipment is allowed. 

1.3 SUBMITTALS 

A. Product Data:  For computer software program to be used for studies. 

B. Product Certificates:  For coordination-study and fault-current-study computer software 
programs, certifying compliance with IEEE 399. 

C. Qualification Data:  For coordination-study specialist. 

D. Other Action Submittals:  The following submittals shall be made after the approval 
process for system protective devices has been completed.  Submittals shall be in 
digital form. 

1. Coordination-study input data, including completed computer program input data 
sheets. 

2. Study and Equipment Evaluation Reports. 
3. Coordination-Study Report. 

E. Submit study prior to construction. 

1.4 QUALITY ASSURANCE 

A. Studies shall use computer programs that are distributed nationally and are in wide 
use.  Software algorithms shall comply with requirements of standards and guides 
specified in this Section.  Manual calculations are not acceptable. NOT FOR B
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B. Coordination-Study Specialist Qualifications:  An entity experienced in the application 
of computer software used for studies, having performed successful studies of similar 
magnitude on electrical distribution systems using similar devices. 

1. Professional engineer, licensed in the state where Project is located, shall be 
responsible for the study.  All elements of the study shall be performed under the 
direct supervision and control of engineer. 

C. Comply with IEEE 242 for short-circuit currents and coordination time intervals. 

D. Comply with IEEE 399 for general study procedures. 

PART 2 - PRODUCTS 

2.1 COMPUTER SOFTWARE DEVELOPERS 

A. Available Computer Software Developers:  Subject to compliance with requirements, 
companies offering computer software programs that may be used in the Work include, 
but are not limited to, the following: 

B. Computer Software Developers: Subject to compliance with requirements, provide 
products by one of the following: 

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on the drawings or a product by one of the following: 

1. CGI CYME. 
2. EDSA Micro Corporation. 
3. ESA Inc. 
4. Operation Technology, Inc. 
5. SKM Systems Analysis, Inc. 

2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS 

A. Comply with IEEE 399. 

B. Analytical features of fault-current-study computer software program shall include 
"mandatory," "very desirable," and "desirable" features as listed in IEEE 399. 

C. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output.  Computer software program shall report 
device settings and ratings of all overcurrent protective devices and shall demonstrate 
selective coordination by computer-generated, time-current coordination plots. 

1. Optional Features: NOT FOR B
ID



 
San Bernardino County 800MHz Tower Projects                      OVERCURRENT PROTECTIVE 
West Valley Detention                                                           DEVICE COORDINATION STUDY 
                                                                                                                                   26 08 50 - 3 
 

a. Arcing faults. 
b. Simultaneous faults. 
c. Explicit negative sequence. 
d. Mutual coupling in zero sequence. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Project overcurrent protective device submittals for compliance with electrical 
distribution system coordination requirements and other conditions affecting 
performance.  Devices to be coordinated are indicated on Drawings. 

1. Proceed with coordination study only after relevant equipment submittals have 
been assembled.  Overcurrent protective devices that have not been submitted 
and approved prior to coordination study may not be used in study. 

3.2 POWER SYSTEM DATA 

A. Gather and tabulate the following input data to support coordination study: 

1. Product Data for overcurrent protective devices specified in other Division 26 
Sections and involved in overcurrent protective device coordination studies.  Use 
equipment designation tags that are consistent with electrical distribution system 
diagrams, overcurrent protective device submittals, input and output data, and 
recommended device settings. 

2. Impedance of utility service entrance. 
3. Electrical Distribution System Diagram:  In hard-copy and electronic-copy 

formats, showing the following: 

a. Circuit-breaker and fuse-current ratings and types. 
b. Relays and associated power and current transformer ratings and ratios. 
c. Transformer kilovolt amperes, primary and secondary voltages, connection 

type, impedance, and X/R ratios. 
d. Generator kilovolt amperes, size, voltage, and source impedance. 
e. Cables:  Indicate conduit material, sizes of conductors, conductor material, 

insulation, and length. 
f. Busway ampacity and impedance. 
g. Motor horsepower and code letter designation according to NEMA MG 1. 

4. Data sheets to supplement electrical distribution system diagram, cross-
referenced with tag numbers on diagram, showing the following: 

a. Special load considerations, including starting inrush currents and frequent 
starting and stopping. NOT FOR B
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b. Transformer characteristics, including primary protective device, magnetic 
inrush current, and overload capability. 

c. Motor full-load current, locked rotor current, service factor, starting time, 
type of start, and thermal-damage curve. 

d. Generator thermal-damage curve. 
e. Ratings, types, and settings of utility company's overcurrent protective 

devices. 
f. Special overcurrent protective device settings or types stipulated by utility 

company. 
g. Time-current-characteristic curves of devices indicated to be coordinated. 
h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, 

ampere or current sensor rating, long-time adjustment range, short-time 
adjustment range, and instantaneous adjustment range for circuit breakers. 

i. Manufacturer and type, ampere-tap adjustment range, time-delay 
adjustment range, instantaneous attachment adjustment range, and current 
transformer ratio for overcurrent relays. 

j. Panelboards, switchboards, motor-control center ampacity, and interrupting 
rating in amperes rms symmetrical. 

3.3 FAULT-CURRENT STUDY 

A. Calculate the maximum available short-circuit current in amperes rms symmetrical at 
circuit-breaker positions of the electrical power distribution system.  The calculation 
shall be for a current immediately after initiation and for a three-phase bolted short 
circuit at each of the following: 

1. Switchgear and switchboard bus. 
2. Medium-voltage controller. 
3. Motor-control center. 
4. Distribution panelboard. 
5. Branch circuit panelboard. 

B. Study electrical distribution system from normal and alternate power sources 
throughout electrical distribution system for Project.  Include studies of system-
switching configurations and alternate operations that could result in maximum fault 
conditions. 

C. Calculate momentary and interrupting duties on the basis of maximum available fault 
current. 

D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply 
with IEEE 141 or IEEE 241 and IEEE 242. 

1. Transformers: 

a. ANSI C57.12.10. 
b. ANSI C57.12.22. 
c. ANSI C57.12.40. NOT FOR B
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d. IEEE C57.12.00. 
e. IEEE C57.96. 

2. Medium-Voltage Circuit Breakers:  IEEE C37.010. 
3. Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1. 
4. Low-Voltage Fuses:  IEEE C37.46. 

E. Study Report: 

1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault 
currents on electrical distribution system diagram. 

2. Show interrupting (5-cycle) and time-delayed currents (6 cycles and above) on 
medium- voltage breakers as needed to set relays and assess the sensitivity of 
overcurrent relays. 

F. Equipment Evaluation Report: 

1. For 600-V overcurrent protective devices, ensure that interrupting ratings are 
equal to or higher than calculated 1/2-cycle symmetrical fault current. 

2. For devices and equipment rated for asymmetrical fault current, apply 
multiplication factors listed in the standards to 1/2-cycle symmetrical fault current. 

3. Verify adequacy of phase conductors at maximum three-phase bolted fault 
currents; verify adequacy of equipment grounding conductors and grounding 
electrode conductors at maximum ground-fault currents.  Ensure that short-circuit 
withstand ratings are equal to or higher than calculated 1/2-cycle symmetrical 
fault current. 

3.4 COORDINATION STUDY 

A. Perform coordination study using approved computer software program.  Prepare a 
written report using results of fault-current study.  Comply with IEEE 399. 

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents. 
2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) 

short-circuit currents. 
3. Calculate the maximum and minimum ground-fault currents. 

B. Comply with IEEE 141 or IEEE 241 and IEEE 242 recommendations for fault currents 
and time intervals. 

C. Transformer Primary Overcurrent Protective Devices: 

1. Device shall not operate in response to the following: 

a. Inrush current when first energized. 
b. Self-cooled, full-load current or forced-air-cooled, full-load current, 

whichever is specified for that transformer. NOT FOR B
ID
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c. Permissible transformer overloads according to IEEE C57.96 if required by 
unusual loading or emergency conditions. 

2. Device settings shall protect transformers according to IEEE C57.12.00, for fault 
currents. 

D. Motors served by voltages more than 600 V shall be protected according to IEEE 620. 

E. Conductor Protection:  Protect cables against damage from fault currents according to 
ICEA P-32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.  
Demonstrate that equipment withstands the maximum short-circuit current for a time 
equivalent to the tripping time of the primary relay protection or total clearing time of 
the fuse.  To determine temperatures that damage insulation, use curves from cable 
manufacturers or from listed standards indicating conductor size and short-circuit 
current. 

F. Coordination-Study Report:  Prepare a written report indicating the following results of 
coordination study: 

1. Tabular Format of Settings Selected for Overcurrent Protective Devices: 

a. Device tag. 
b. Relay-current transformer ratios; and tap, time-dial, and instantaneous-

pickup values. 
c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous 

settings. 
d. Fuse-current rating and type. 
e. Ground-fault relay-pickup and time-delay settings. 

2. Coordination Curves:  Prepared to determine settings of overcurrent protective 
devices to achieve selective coordination.  Graphically illustrate that adequate 
time separation exists between devices installed in series, including power utility 
company's upstream devices.  Prepare separate sets of curves for the switching 
schemes and for emergency periods where the power source is local generation.  
Show the following information: 

a. Device tag. 
b. Voltage and current ratio for curves. 
c. Three-phase and single-phase damage points for each transformer. 
d. No damage, melting, and clearing curves for fuses. 
e. Cable damage curves. 
f. Transformer inrush points. 
g. Maximum fault-current cutoff point. 

G. Completed data sheets for setting of overcurrent protective devices. 

END OF SECTION NOT FOR B
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SECTION 26 24 16 

PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Distribution panelboards and Utility Service metering where noted on plans. 
2. Lighting and appliance branch-circuit panelboards. 
3. Load centers. 
4. Transient voltage suppression panelboards. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. RFI:  Radio-frequency interference. 

D. RMS:  Root mean square. 

E. SPDT:  Single pole, double throw. 

1.4 SUBMITTALS 

A. Product Data:  For each type of panelboard, overcurrent protective device, transient 
voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, 
ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings.  Include the following: 

a. Enclosure types and details for types other than NEMA 250, Type 1. 

NOT FOR B
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b. Bus configuration, current, and voltage ratings. 
c. Short-circuit current rating of panelboards and overcurrent protective 

devices. 
d. UL listing for series rating of installed devices. 
e. Features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 

2. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that panelboards, 
overcurrent protective devices, accessories, and components will withstand seismic 
forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical 
Systems" Include the following: 

1. Basis of Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic 
forces specified." 

b. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic 
forces specified and the unit will be fully operational after the seismic 
event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

D. Qualification Data:  For testing agency. 

E. Field quality-control test reports including the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

F. Panelboard Schedules:  For installation in panelboards. Submit final versions after load 
balancing. 

G. Operation and Maintenance Data:  For panelboards and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a member company of the 
International Electrical Testing Association or is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the International 
Electrical Testing Association or the National Institute for Certification in 
Engineering Technologies to supervise on-site testing specified in Part 3. 

B. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7. 

C. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, 
and accessories through one source from a single manufacturer. 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
panelboards and are based on the specific system indicated.  Refer to Division 01 
Section "Product Requirements." 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

F. Comply with NEMA PB 1. 

G. Comply with CEC. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions, unless otherwise indicated: 

1. Ambient Temperature:  Not exceeding 110 deg F (43 deg C). 
2. Altitude:  Not exceeding 6600 feet (2000 m). 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

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

1. Notify Architect and Owner no fewer than 14 days in advance of proposed 
interruption of electrical service. 
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2. Do not proceed with interruption of electrical service without Architects and 
Owners written permission. 

1.7 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and 
other types of equipment, raceways, piping, and encumbrances to workspace 
clearance requirements. 

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Keys:  Six spares for each type of panelboard cabinet lock. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

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

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and 
Accessories: 

a. Eaton - Cutler/Hammer, or approved equal by: 
b. Square D.  
c. General Electric.  

2.2 MANUFACTURED UNITS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces 
defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 

B. Enclosures:  Flush- and surface-mounted cabinets.  NEMA PB 1, Type 1. 

1. Rated for environmental conditions at installed location. 
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a. Outdoor Locations:  NEMA 250, Type 3R unless noted otherwise. 
b. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 
c. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, 
match box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover. 

4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard 
front with flanges for attachment to panelboard, wall, and ceiling or floor. 

5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; 
integral with enclosure body.  Arrange to isolate individual panel sections. 

6. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead 
junction box equipped with ground and neutral terminal buses. 

7. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment 
or primer coat. 

8. Directory Card:  With transparent protective cover, mounted in metal frame, 
inside panelboard door. 

9. Identifying nameplate with full description as specified in Section 260532. 

C. Phase and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment 

ground conductors; bonded to box. 
3. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground 

conductors; insulated from box. 
4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL 

listed as suitable for nonlinear loads. 
5. Split Bus:  Vertical buses divided into individual vertical sections. 
 

D. Conductor Connectors:  Suitable for use with conductor material. 

1. Main and Neutral Lugs:  Compression type. 
2. Ground Lugs and Bus Configured Terminators:  Compression type. 
3. Feed-Through Lugs:  Compression type suitable for use with conductor material.  

Locate at opposite end of bus from incoming lugs or main device. 
4. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on 

extra-capacity neutral bus. 
 

E. Service Equipment Label:  UL labeled for use as service equipment for panelboards 
with main service disconnect switches. 

F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances 
required for future installation of devices. NOT FOR B
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2.3 PANELBOARD SHORT-CIRCUIT RATING 

A. UL label indicating connected rating with integral or remote upstream overcurrent 
protective devices.  Include size and type of upstream device allowable, branch 
devices allowable, and UL connected short-circuit rating. Series rated panels and 
related circuit breakers are not acceptable. 

B. Fully rated to interrupt symmetrical short-circuit current available at terminals. 

2.4 DISTRIBUTION PANELBOARDS 

A. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.  Omit for fused-
switch panelboards. 

B. Main Overcurrent Protective Devices:  Circuit Breaker. 

C. Branch Overcurrent Protective Devices: 

1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on type circuit 
breakers. 

2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers. 

2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Branch Overcurrent Protective Devices:  Bolt-on type circuit breakers, replaceable 
without disturbing adjacent units. 

B. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.6 LOAD CENTERS 

A. Overcurrent Protective Devices:  Plug-in, full-module circuit breaker. 

B. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 
2.08 OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker:  UL 489, with interrupting capacity to meet available fault 
currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip-unit circuit breakers shall have RMS sensing; field-replaceable 
rating plug; and with the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
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c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through 
ratings less than NEMA FU 1, RK-5. 

5. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral 
limiter-style fuse listed for use with circuit breaker; trip activation on fuse opening 
or on opening of fuse compartment door. 

6. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip 
sensitivity. 

B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip 
ratings, and number of poles. 

1. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor 
materials. 

2. Application Listing:  Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HACR for heating, air-conditioning, and 
refrigerating equipment. 

3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

4. Communication Capability:  Universal-mounted communication module with 
functions and features compatible with power monitoring and control system 
specified in Division 26 Section "Electrical Power Monitoring and Control." 

5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 
percent of rated voltage. 

6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay. 

7. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts 
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker 
contacts. 

8. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key 
shall be removable only when circuit breaker is in off position. 

9. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking 
ground-fault protection function. 

10. Multipole units enclosed in a single housing or factory-assembled to operate as a 
single unit. 

C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable 
handle. 

D. Fuses are specified in Division 26 Section "Fuses." ACCESSORY COMPONENTS 
AND FEATURES 

A. Furnish accessory set including tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation. 

B. Furnish portable test set to test functions of solid-state trip devices without removal 
from panelboard. NOT FOR B
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C. Fungus Proofing:  Permanent fungicidal treatment for panelboard interior, including 
overcurrent protective devices and other components. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

C. Mount top of trim 74 inches (1880 mm) above finished floor, unless otherwise 
indicated. 

D. Mount plumb and rigid without distortion of box.  Mount recessed panelboards with 
fronts uniformly flush with wall finish. Where panelboards are recessed into fire rated 
walls, notify Architect immediately of condition and provide additional furring of wall 
(and related drywall) to bring panelboard front flush with finished surface. 

E. Install overcurrent protective devices and controllers. 

1. Set field-adjustable switches and circuit-breaker trip ranges. 

F. Install filler plates in unused spaces. 

G. Stub out 1-inch (27-GRC) empty conduits where noted on plans. 

H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 
completing load balancing in a neat and professional manor. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs as specified in Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads (after balancing panelboard loads).  
Obtain approval from Architect of description or areas served before installing. The 
Contractor shall be responsible for updating directories to indicate actual area served 
which is not necessarily the description indicated on the bid documents. Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-
plastic nameplate mounted with corrosion-resistant screws or rivets. Refer to Section 
260532 for additional requirements. NOT FOR B
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3.3 CONNECTIONS 

A. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

C. Testing Agency:  Engage a qualified testing and inspecting agency to perform the 
following field tests and inspections and prepare test reports: 

D. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit 
breakers.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

E. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 

1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working 

schedule of the facility and at time directed.  Avoid disrupting critical 24-hour 
services such as fax machines and on-line data processing, computing, 
transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load 
readings before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a 
panelboard, is not acceptable.  Rebalance and recheck as necessary to meet 
this minimum requirement. 

F. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scanning of each panelboard.  Remove panel fronts 
so joints and connections are accessible to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each panelboard 11 months after date of Substantial Completion. 
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2. Instrument:  Use an infrared scanning device designed to measure temperature 
or to detect significant deviations from normal values.  Provide calibration record 
for device. 

3. Record of Infrared Scanning:  Prepare a certified report that identifies 
panelboards checked and describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial 
action. 

3.5 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove 
paint splatters and other spots.  Vacuum dirt and debris prior to pulling any conductors; 
do not use compressed air to assist in cleaning.  Repair exposed surfaces to match 
original finish. 

END OF SECTION  
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SECTION 26 27 26 

WIRING DEVICES 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

 A. Wall switches. 

 B. Receptacles. 

 C. Device plates and decorative box covers. 

 D. Time switches. 

1.2 REFERENCES 

A. NEMA WD 1 - General-Purpose Wiring Devices. 

B. NEMA WD 6 - Wiring Device Configurations. 

1.3 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this 
Section with minimum three years documented experience. 

PART 2 - PRODUCTS 

2.1 WALL SWITCHES 

A. Single Pole Switch: 

1. Hubbell, Model 2121-W. 
2. Leviton, Model 5621-2W. 

 3. Equal by Arrow Hart or Bryant. 
 

B. Double Pole Switch: 

1. Hubbell, Model 2122-W. 
2. Leviton, Model 5622-2W. 
3. Equal by Arrow Hart or Bryant. 

 
C. Three-way Switch: 

1. Hubbell, Model 2123-W. 
2. Leviton, Model 5623-3W. 
3. Equal by Arrow Hart or Bryant. 
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D. Substitutions:  Under provisions of Division 01. 

E. Description:  NEMA WD 1, heavy-duty specification grade, AC only general-use quiet 
type rocker switch, UL approved for tungsten lamp loads or inductive loads without 
derating. 

F. Device Body:  White plastic with rocker handle. 

G. Ratings:  20A., 120-277V A.C. or as required to match with specific branch circuit and 
load characteristics. 

H. Lock type switches shall be Hubbell #1221L only per District standards. 

2.2 RECEPTACLES 

A. Duplex Convenience Receptacle: 

 1. Hubbell 
 2. Leviton 
 3. Arrow Hart 
 4. Bryant. 
 

B. GFCI Receptacle: 

 1. Hubbell 
 2. Leviton 
 3. Arrow Hart 
 4. Bryant. 
 

C. Surge Protected Outlets: 

 1. Hubbell 
 2. Leviton 
 3. Arrow Hart 
 4. Bryant. 
 

D. Substitutions:  Under provisions of Division 01. 

E. Description:  NEMA WD 1; heavy-duty general-use receptacle.  20 Amp, 125V, 2-pole, 
3-wire style line series. 

F. Device Body:  Plastic. 

G. Configuration:  NEMA WD 6; type as specified and indicated. 

H. Convenience Receptacle:  Type 5-20R 

I. GFCI Receptacle:  Convenience receptacle with integral ground fault circuit interrupter 
to meet regulatory requirements. NOT FOR B
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2.3 WALL PLATES 

A. Plates shall be brushed stainless steel and supplied for every local switch and  
receptacle. 

B. Weatherproof Cover Plate:  Gasketed cast metal with hinged gasketed device cover. 

C. Locking Weatherproof Cover Plate:  Pass & Seymour #WP26-L or equal at locations 
Indicated on drawings. 

D. Plates shall be engraved and filled, when used for: 

1. More than two gangs. 
2. Equipment that cannot be seen from the locations. 
3. All lock type switches. 
4. All receptacles other than 120 volts. 
5. All pilot switches. 
6. Switches in locations from which the equipment or circuits controlled cannot be 

readily seen. 
7. Manual motor starting switches. 
8. Where so indicated on the drawings. 
9. As required on all control circuit switches, such as heater controls, etc. 

2.4 TIME SWITCHES 

A. Manufacturers: 

 1. Tork.  
 2. Paragon. 
 3. Intermatic. 
 

B. Description:  AC electronic time clock, 7 day. 

C. Input voltage: 120V.  

D. Poles: 40A, 120V, number as indicated. (4 pole minimum) 

E. Enclosure:  Type as required to meet installation.  

F. Configuration:  365 Day Astronomic, electronic, programmable.  

G. Accessories:  Photocell control as indicated.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

 A. Verify outlet boxes are installed at proper height. 

 B. Verify wall openings are neatly cut and will be completely covered by wall plates. 
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 C. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean debris from outlet boxes. 

3.3 INSTALLATION 

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

B. Install devices plumb and level. 

C. Install switches with OFF position down. 

D. Install receptacles with grounding pole on top 

E. Connect wiring device grounding terminal to branch circuit equipment grounding 
conductor. 

F. Install decorative plates on switches, receptacles, etc., and blank outlets in finished 
areas. 

G. Connect wiring devices by wrapping conductor around screw terminal. 

H. Use jumbo size plates for outlets installed in masonry walls. 

I. Install galvanized steel plates on outlet boxes and junction boxes in unfinished area, 
above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 260533 to obtain mounting 
heights specified and indicated on drawings. 

 B. Install wall switches as indicated on drawings. 

 C. Install convenience receptacles 18 inches above finished floor. 

 D. Install convenience receptacle 6 inches above backsplash of counter. 

3.5 FIELD QUALITY CONTROL 

 A. Inspect each wiring device for defects. 

 B. Operate each wall switch with circuit energized and verify proper operation. 

C. Verify that each receptacle device is energized. 
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 D. Test each receptacle device for proper polarity. 

 E. Test each GFCI receptacle device for proper operation. 

3.6 ADJUSTING 

 A. Adjust devices and wall plates to be flush and level. 

END OF SECTION  
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SECTION 26 32 13 

 
EMERGENCY GENERATOR SET  

 
PART 1 - GENERAL 

1.1 REFERENCES AND STANDARDS 

 The generator set covered by these specifications shall be designed, tested, rated, 
assembled and installed in strict accordance with all applicable standards below: 

• CSA C22.2 No14 
• CSA 282  
• CSA 100 
• EN61000-6  
• EN55011  
• FCC Part 15 Subpart B  
• ISO8528 
• IEC61000 
• UL508  
• UL2200 
• UL142 
• Designed to allow for installed compliance to NFPA 70, NFPA99 and NFPA 110 

 1.2 RELATED SECTIONS 
 

A. Division 22 – Plumbing  
 

B.    Division 26 - Electrical 
 
C. Division 33 - Concrete 

1.3 WORK INCLUDED 
 
 A. Installation 
 The work includes supplying and installing a complete integrated generator system.  

The system consists of a diesel generator set with related component accessories 
and automatic transfer switches specified under a separate section. 

 
B. Fuel System 

 The CONTRACTOR shall provide a full tank of diesel fuel for the completion of all 
testing. 

 
C. System Test 

 A complete system load test shall be performed after all equipment is installed.  
Guidelines in the Start-up Section. 
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D. Requirements, Codes and Regulations 

 The equipment supplied and installed shall meet the requirements of the CEC and all 
applicable local codes and regulations.  All equipment shall be of new and current 
production by a MANUFACTURER who has 25 years of experience building this type 
of equipment.  Manufacturer shall be ISO9001 certified. 

1.4 SUBSTITUTION 
 

Proposed deviations from the specifications shall be treated as follows: 
 

A. Substitution Time Requirement 
 Requests for substitutions shall be made a minimum of ten (10) days prior to bid date.  

Manufacturers catalog data shall accompany each request and authorized 
acceptance shall be addenda only. 

 
B. Substitution Responsibility 
 The power system has been designed to the specified manufacturer's electrical and 

physical characteristics. The equipment sizing, spacing, amounts, electrical wiring, 
ventilation equipment, fuel, and exhaust components have all been sized and 
designed around Generac supplied equipment.  Should any substitutions be made, 
the CONTRACTOR shall bear responsibility for the installation, coordination and 
operation of the system as well as any engineering and redesign costs, which may 
result from such substitutions. 

1.5 SUBMITTALS 
 
 Engine-generator submittals shall include the following information: 

1. Factory published specification sheet. 
2. Manufacturer's catalog cut sheets of all auxiliary components such as battery 

charger, control panel, enclosure, etc. 
3. Dimensional elevation and layout drawings of the generator set, enclosure 

and transfer switchgear and related accessories. 
4. Weights of all equipment. 
5. Concrete pad recommendation, layout and stub-up locations of electrical and 

fuel systems. 
6. Interconnect wiring diagram of complete emergency system, including 

generator, switchgear, day tank, remote pumps, battery charger, control 
panel, and remote alarm indications. 

7. Engine mechanical data, including heat rejection, exhaust gas flows, 
combustion air and ventilation air flows, fuel consumption, etc. 

8. Generator electrical data including temperature and insulation data, cooling 
requirements, excitation ratings, voltage regulation, voltage regulator, 
efficiencies, waveform distortion and telephone influence factor. 

9. Generator resistances, reactance’s and time constants. 
10. Generator locked rotor motor starting curves. 
11. Manufacturer's documentation showing maximum expected transient voltage 

and frequency dips, and recovery time during operation of the generator set at 
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the specified site conditions with the specified loads. 
12. Manufacturer's and dealer’s written warranty. 
 

 
1.7 SYSTEM RESPONSIBILITY 
 

A. Generator Set Distributor 
 The completed engine generator set shall be supplied by the Manufacturer's 

authorized distributor only. 
 

B. Requirements, Codes and Regulations 
 The equipment supplied and installed shall meet the requirements of CEC and all-

applicable local codes and regulations.  All equipment shall be new, of current 
production.  There shall be one source responsibility for warranty; parts and service 
through a local representative with factory trained service personnel. 

 
C. Automatic Transfer Switch 

 The automatic transfer switch(s) specified in another section. 
 

     D.  Permitting of Generator Sets: Contractor shall coordinate with County Fleet Services  
           to obtain SCAQMD permits for generators. Contractor shall coordinate with County     
           Fleet Services to verify that generator meet current regulation requirements prior to                
           submittals and purchase. Permits shall be in place prior to delivery of generator units.  
           Generators shall comply with the South Coast Air Quality Management District                    
          (SCAQMD) and State Emission regulations at the time of installation/commissioning.  
          Cost of permits by County.   

1.8 WARRANTY 
 

A.    Two Year Standby (ISO 8528-1: ESP)  Generator Set Warranty   
The manufacturer's standard warranty shall in no event be for a period of less than two 
(2) years from date of initial start-up of the system and shall include repair parts, labor, 
reasonable travel expense necessary for repairs at the job site, and expendables 
(lubricating oil, filters, antifreeze, and other service items made unusable by the defect) 
used during the course of repair.  Running hours shall be limited to 500 hours annually 
for the system warranty by both the manufacturer and servicing distributor.  Submittals 
received without written warranties as specified will be rejected in their entirety. 

1.9 PARTS AND SERVICE QUALIFICATIONS 
 

A. Service Facility 
 The engine-generator supplier shall maintain 24-hour parts and service capability 

within 100 miles of the project site.  The distributor shall stock parts as needed to 
support the generator set package for this specific project.  The supplier must carry 
sufficient inventory to cover no less than 80% parts service within 24hrs and 95% 
within 48 hours.   

 
B. Service Personnel 

 The dealer shall maintain qualified factory trained service personnel. 
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PART 2 - PRODUCT SPECIFICATIONS 

2.1 GENERAL REQUIREMENTS 
 

A. Genset Requirements 
 The generator set shall be Standby Duty rated at 50.0 kW, 67.5 kVA, 1800 RPM, 0.8 

power factor, 208 V, 3-Phase, 60 hertz, including radiator fan and all parasitic loads.  
Generator set shall be sized to operate at the specified load at a maximum ambient of 
122F (50.0C) and altitude of 2000.0 feet (610 m).   

Standby Power Rating: 
Power is available for the duration of an emergency outage 
Average Power Output  = 70% of standby power 
Load  = Varying 
Typical Hours/Year = 200 Hours 
Maximum Expected Usage = 500 hours/year 
Typical Application = Standby 

 
B. Material and Parts 

 All materials and parts comprising the unit shall be new and unused. 
 

C. Engine 
 The engine shall be diesel fueled, four (4) cycle, water-cooled, while operating with 

nominal speed not exceeding 1800 RPM. The engine will utilize in-cylinder combustion 
technology, as required, to meet applicable EPA non-road mobile regulations and/or the 
EPA NSPS rule for stationary reciprocating compression ignition engines.  Additionally, 
the engine shall comply with the South Coast Air Quality Management District 
(SCAQMD) and State Emission regulations at the time of installation/commissioning.  
Actual engine emissions values must be in compliance with applicable EPA emissions 
standards per ISO 8178 – D2 Emissions Cycle at specified ekW / bHP rating.    The in-
cylinder engine technology must not permit unfiltered exhaust gas to be introduced into 
the combustion cylinder.  Emissions requirements / certifications of this package: EPA 
Stationary Emergency. 

 
 1. Engine Governing 
 The engine governor shall be a electronic Engine Control Module (ECM) with 

24-volt DC Electric Actuator. The ECM shall be enclosed in an environmentally 
sealed, die-cast aluminum housing which isolates and protects electronic 
components from moisture and dirt contamination.  Speed droop shall be 
adjustable from 0 (isochronous) to 10%, from no load to full rated load.  Steady 
state frequency regulation shall be +/- 6 RPM.  Speed shall be sensed by a 
magnetic pickup off the engine flywheel ring gear.  A provision for remote speed 
adjustment shall be included.  The ECM shall adjust fuel delivery according to 
exhaust smoke, altitude and cold mode limits.  In the event of a DC power loss, 
the forward acting actuator will move to the minimum fuel position.  

2.2 GENERATOR 
 

A. Generator Specifications 
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 The synchronous three phase generator shall be a single bearing, self-ventilated, drip-
proof design in accordance with NEMA MG 1 and directly connected to the engine 
flywheel housing with a flex coupling.  The generator shall meet performance class G2 of 
ISO 8528. The excitation system shall enable the alternator to sustain 300% of rated 
current based on the 125C (Class H) or 105C (Class F) rise rating for ten seconds 
during a fault condition and shall improve the immunity of the voltage regulator to non-
linear distorting loads. The excitation system shall be of brushless construction and be 
independent of main stator windings (either permanent magnet or auxiliary windings). 
The generator shall comply with SCAQMD Rule 1470.0 and shall contain a Diesel 
Particulate Filter (DPF) as needed to comply with California Code.   

   
B. Voltage Regulator 

 
1.  Digital Voltage Regulator 
 The digital voltage regulator shall be microprocessor based with fully 

programmable operating and protection characteristics.  The regulator shall 
maintain generator output voltage within +/- 0.25% for any constant load between 
no load and full load.  The regulator shall be capable of sensing true RMS in three 
phases of alternator output voltage, or operating in single phase sensing mode. 
The voltage regulator shall include a VAR/Pf control feature as standard.  The 
regulator shall provide an adjustable dual slope regulation characteristic in order to 
optimize voltage and frequency response for site conditions. The voltage regulator 
shall include standard the capability to provide generator paralleling with reactive 
droop compensation and reactive differential compensation.  

 
 The voltage regulator shall communicate with the Generator Control Panel via a 

J1939 communication network with generator voltage adjustments made via the 
controller keypad.   Additionally, the controller shall allow system parameter setup 
and monitoring, and provide fault alarm and shutdown information through the 
controller.  A PC-based user interface shall be available to allow viewing and 
modifying operating parameters in a windows compatible environment. 

 
C. Motor Starting 

 Provide locked rotor motor starting capability of 30 skVA at 30% instantaneous 
voltage dip as defined per NEMA MG 1.  Sustained voltage dip data is not 
acceptable. 

2.3 CIRCUIT BREAKER 
 

A. Circuit Breaker Specifications 
  Provide a generator mounted 100% circuit breaker, molded case, Qty.(1) 175 amp 
trip, 3 pole, NEMA 1/IP22.  Breaker shall utilize a solid state trip unit.  The breaker 
shall be UL/CSA Listed  and connected to engine/generator safety shutdowns.  
Breaker shall be housed in an extension terminal box which is isolated from vibrations 
induced by the generator set.  Mechanical type lugs, sized for the circuit breaker 
feeders shown on drawing, shall be supplied on the load side of breaker. 

2.4  CONTROLS – GENERATOR SET MOUNTED (EMCP 4.2) 
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 Provide a fully solid-state, microprocessor based, generator set control.  The control 
panel shall be designed and built by the engine manufacturer.  The control shall 
provide all operating, monitoring, and control functions for the generator set.  The 
control panel shall provide real time digital communications to all engine and 
regulator controls via SAE J1939. 

 
A. Environmental 

 The generator set control shall be tested and certified to the following environmental 
 conditions: 

1. –40°C to +70°C Operating Range 
2. 100% condensing humidity, 30°C to 60°C 
3. IP22 protection for rear of controller; IP55 when installed in control panel 
4. 5% salt spray, 48 hours, +38°C, 36.8V system voltage 
5. Sinusoidal vibration 4.3G's RMS, 24-1000Hz 
6. Electromagnetic Capability (89/336/EEC, 91/368/EEC, 93/44/EEC, 93/68/EEC, BS 

EN 50081-2, 50082-2) 
7. Shock: withstand 15G 

 
B. Functional Requirements 

 The following functionality shall be integral to the control panel. 

1. The control shall include a minimum 33 x 132 pixel, 24mm x 95mm, positive image, 
transflective LCD display with text based alarm/event descriptions. 

2. The control shall include a minimum of 3-line data display 
3. Audible horn for alarm and shutdown with horn silence switch 
4. Standard ISO labeling 
5. Multiple language capability 
6. Remote start/stop control 
7. Local run/off/auto control integral to system microprocessor 
8. Cooldown timer 
9. Speed adjust 
10. Lamp test 
11. Emergency stop push button 
12. Voltage adjust 
13. Voltage regulator V/Hz slope - adjustable 
14. Password protected system programming 

 
C. Digital Monitoring Capability 

 The controls shall provide the following digital readouts for the engine and generator. All 
readings shall be indicated in either metric or English units 

 
Engine 

1. Engine oil pressure 
2. Engine oil temperature 
3. Engine coolant temperature 
4. Engine RPM 
5. Battery volts 
6. Engine hours 
7. Engine crank attempt counter 
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8. Engine successful start counter 
9. Service maintenance interval 
10. Real time clock 
11. Engine exhaust stack temperature 
12. Engine main bearing temperature  
 
Generator 

1. Generator AC volts (Line to Line, Line to Neutral and Average) 
2. Generator AC current (Avg and Per Phase) 
3. Generator AC Frequency 
4. Generator kW (Total and Per Phase) 
5. Generator kVA (Total and Per Phase) 
6. Generator kVAR (Total and Per Phase) 
7. Power Factor (Avg and Per Phase) 
8. Total kW-hr 
9. Total kVAR-hr  
10. % kW 
11. % kVA 
12. % kVAR 
13. Generator bearing temperature  
14. Generator stator winding temperature  
 
Voltage Regulation  

1. Excitation voltage 
2. Excitation current 

 
D. Alarms and Shutdowns 

  The control shall monitor and provide alarm indication and subsequent shutdown for 
the following conditions.  All alarms and shutdowns are accompanied by a time, date, 
and engine hour stamp that are stored by the control panel for first and last 
occurrence: 

Engine Alarm/Shutdown 

1. Low oil pressure alarm/shutdown 
2. High coolant temperature alarm/shutdown 
3. Loss of coolant shutdown 
4. Overspeed shutdown 
5. Overcrank shutdown 
6. Emergency stop shutdown  
7. Low coolant temperature alarm 
8. Low battery voltage alarm 
9. High battery voltage alarm 
10. Control switch not in auto position alarm 
11. Battery charger failure alarm 

Generator Alarm/Shutdown 

1. Generator phase sequence 
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2. Generator over voltage 
3. Generator under voltage 
4. Generator over frequency 
5. Generator under frequency 
6. Generator reverse power (real and reactive) 
7. Generator overcurrent 

Voltage Regulator Alarm/Shutdown 

1. Loss of excitation alarm/shutdown 
2. Instantaneous over excitation alarm/shutdown 
3. Time over excitation alarm/shutdown 
4. Rotating diode failure 
5. Loss of sensing 
6. Loss of PMG 

 
E. Inputs and Outputs 

 
Programmable Digital Inputs  
The Controller shall include the ability to accept programmable digital input signals.  The 
signals may be programmed for either high or low activation using programmable 
Normally Open or Normally Closed contacts.  
 
Programmable Relay Outputs 
The control shall include the ability to operate programmable relay output signals, 
integral to the controller.    The output relays shall be rated for 2A @ 30VDC and consist 
of six (6) Form A (Normally Open) contacts and two (2) Form C (Normally Open & 
Normally Closed) contacts.   
 
Programmable Discrete Outputs 
The control shall include the ability to operate two (2) discrete outputs, integral to the 
controller, which are capable of sinking up to 300mA. 

   
F. Maintenance 

 All engine, voltage regulator, control panel and accessory units shall be accessible 
 through a single electronic service tool.  The following maintenance functionality shall be 
 integral to the generator set control 

1. Engine running hours display 
2. Service maintenance interval (running hours or calendar days) 
3.  Engine crank attempt counter 
4. Engine successful starts counter 
5. 40 events are stored in control panel memory 
6. Programmable cycle timer that starts and runs the generator for a predetermined 

time.  The timer shall use 7 user-programmable sequences that are repeated in a 
7-day cycle.  Each sequence shall have the following programmable set points: 

a. Day of week 
b. Time of day to start 
c. Duration of cycle 

 

NOT FOR B
ID



San Bernardino County 800MHz Tower Projects                     EMERGENCY GENERATOR SET  
West Valley Detention   26 32 13 - 9 

G. Remote Communications 
 
 Remote Communications 

The control shall include Modbus RTU communications as standard via RS-485 half 
duplex with configurable baud rates from 2.4k to 57.6k. 
 
Remote Monitoring Software 
The control shall provide Monitoring Software with the following functionality 

1. Monitor up to eight (8) generator sets, plus ATS and UPS. 
2. Provide access to all date and events on generator set communications network 
3. Provide remote control capability for the generator set(s) 
4. Ability to communicate via Modbus RTU or remote modem 

 
H. Local and Remote Annunciation 

 
Local Annunciator (NFPA 99/110, CSA 282) 
Provide a local, control panel mounted, annunciator to meet the requirements of NFPA 
110, Level 1. 

1. Annunciators shall be networked directly to the generator set control 
2.  Local Annunciator shall include a lamp test pushbutton, alarm horn and alarm 

acknowledge pushbutton 
3. Provide the following individual light indications for protection and diagnostics 

a. Overcrank 
b. Low coolant temperature 
c. High coolant temperature warning 
d. High coolant temperature shutdown 
e. Low oil pressure warning 
f. Low oil pressure shutdown 
g. Overspeed 
h. Low coolant level  
i. EPS supplying load 
j. Control switch not in auto 
k. High battery voltage 
l. Low battery voltage 
m. Battery charger AC failure 
n. Emergency stop 
o. Spare 
p. Spare 

 
Remote Annunciator (NFPA 99/110, CSA 282) 
Provide a remote annunciator to meet the requirements of NFPA 110, Level 1.   

1.  The annunciator shall provide remote annunciation of all points stated above 
and shall incorporate ring-back capability so that after silencing the initial alarm, 
any subsequent alarms will sound the horn. 

2.  Ability to be located up to 4000 ft from the generator set NOT FOR B
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  2.5 COOLING SYSTEM 
 

The generator set shall be equipped with a rail-mounted, engine-driven radiator with 
blower fan and all accessories.  The cooling system shall be sized to operate at full 
load conditions and 110 F* ambient air entering the room or enclosure (If an 
enclosure is specified). The generator set supplier is responsible for providing a 
properly sized cooling system based on the enclosure static pressure restriction. 

2.6 FUEL SYSTEM 
 

A. Fuel System 
 The fuel system shall be integral with the engine.  In addition to the standard fuel filters 

provided by the engine manufacturer, there shall also be installed a primary fuel 
filter/water separator in the fuel inlet line to the engine.  All fuel piping shall be black iron 
or flexible fuel hose rated for this service.  No galvanized piping will be permitted.  
Flexible fuel lines shall be minimally rated for 300 degrees F and 100 psi. Connections 
for adjacent remote fuel tank shall be provided. 

 
B. Fuel Sub Base Tank 

 Provide a double wall sub-base tank constructed to meet all local codes and 
requirements. A fuel tank base of 96 hour capacity shall be provided as an integral part 
of the enclosure. It shall be contained in a rupture basin with 110% capacity. The tank 
shall meet UL142 standards. A locking fill cap, a mechanical reading fuel level gauge, 
low fuel level alarm contact, and fuel tank rupture alarm contact shall be provided. The 
tank shall be provided full of fuel after installation. 

2.8 STARTING SYSTEM 
 

A. Starting Motor 
 A DC electric starting system with positive engagement shall be furnished. The motor 

voltage shall be as recommended by the engine manufacturer. 
 

B. Jacket Water Heater  
 Jacket water heater shall be provided and shall be sized to insure that genset will 

start within the specified time period and ambient conditions. 
 

C. Batteries  
 Batteries - A lead-acid storage battery set of the heavy-duty diesel starting type shall 

be provided.  Battery voltage shall be compatible with the starting system. 
 
 

D. Battery Charger  
 Battery Charger - A current limiting battery charger shall be furnished to automatically 

recharge batteries.  The charger shall be dual charge rate with automatic switching to 
the boost rate when required. The battery charger shall be mounted on the genset 
package or inside the genset enclosure/room. 

2.9 ENCLOSURE 
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A. Attenuated Enclosure  

 The complete diesel engine generator set, including generator control panel, engine 
starting batteries and fuel oil tank, shall be enclosed in a factory assembled, sound 
attenuated enclosure mounted on the fuel tank base. 

1. A weather resistant, sound attenuated enclosure of steel with electrostatically 
applied powder coated baked polyester paint. The enclosure shall have a resulting 
sound level of 77 dba @ 23 ft with the genset running under full load.  It shall 
consist of a roof, side walls, and end walls.  Fasteners shall be either zinc plated or 
stainless steel. 

2. Enclosure Sound Attenuation: Acoustical foam shall be provided between all 
supports and inside doors and sound baffles on air intake and air discharge.  

PART 3 - EXECUTION 

3.1 INSTALLATION 
  
 Install equipment in accordance with manufacturer's recommendations, the project 

drawings and specifications, and all applicable codes. 

3.2 START-UP AND TESTING 
 
 Coordinate all start-up and testing activities with the Engineer and Owner.  After 

installation is complete and normal power is available, the manufacturer's local dealer 
shall perform the following: 

 Perform a 4 hour load bank test at a 1.0 PF at full nameplate rating.  Loadbank, 
cables and other equipment required for this test to be supplied by the genset 
supplier. 

3.3 OPERATION AND MAINTENANCE MANUALS 
 
 Provide four (4) sets of operation and maintenance manuals covering the generator, 

switchgear, and auxiliary components. Include final as-built wiring interconnect 
diagrams and recommended preventative maintenance schedules. 

3.4 TRAINING 
 

A. On-Site Training 

 Provide on-site training to instruct the owner's personnel in the proper operation and 
maintenance of the equipment.  Review operation and maintenance manuals, parts 
manuals, and emergency service procedures. 

 
 

END OF SECTION 
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SECTION 31 10 00 

SITE CLEARING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Remove surface debris. 

B. Remove paving, curbs, foundations and surface improvements. 

C. Clear site of plant life and grass. 

D. Remove trees and shrubs. 

E. Remove root system of trees and shrubs. 

1.2 REGULATORY REQUIREMENTS 

A. Conform to applicable codes for disposal of debris. Burning debris on site not 
permitted. 

B. Coordinate clearing work with utility companies. 

PART 2 - PRODUCTS 

NOT USED. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Verify that existing plant life and features designated to remain are tagged or identified. 

3.2 PROTECTION 

A. Protect utilities that are designated to remain from damage. 

B. Protect trees, plant growth and features designated to remain as final landscaping. 

C. Protect bench marks and designated existing structures from damage or displacement. NOT FOR B
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D. Erect barricades in accordance with Title 8, Subchapter 4, Construction Safety Orders, 
California Code of Regulations. 

E. Protect existing items not indicated to be altered. 

3.3 CLEARING 

A. Clear areas required for access to site and execution of Work. 

B. Remove paving, curbs, foundations and surface improvements.  Patch and repair 
surfaces not indicated to be removed. 

C. Remove trees and shrubs indicated.  Remove stumps, main root ball, root system to 
full depth. 

D. Clear undergrowth, grass and deadwood.  Protect plant material not scheduled for 
removal. 

E. Keep site free of dust by sprinkling with water.  Maintain adequate water trucks, hoses 
and water supply. 

3.4 REMOVAL 

A. Remove debris, rock and extracted plant life from site as work progresses.  Dispose 
legally. 

B. Burial of removed materials not permitted. 

C. Use of Owner's disposal system not permitted.  Do not use disposal system belonging 
to any other property Owner. 

D. Loose fill material, buried trash, abandoned underground structures or deleterious 
materials of any kind encountered shall be identified and removed to expose natural 
earth.  

END OF SECTION 
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SECTION 31 20 00 

EARTHWORK 

PART 1 – GENERAL 

1.1 SECTION INCLUDES 

A. Remove topsoil and subsoil; stockpile for later reuse. 

B. Excavation for foundations, slabs-on-grade, paving, and landscaping. 

C. Fill and backfilling to required elevations. 

D. Consolidation and compaction. 

E. Site Contouring. 

1.2 REFERENCES 

A. Geotechnical Report. 

B. Standard Specifications for Public Works Construction (SSPWC) ("Green Book, latest 
edition as adopted by serving jurisdictional authority.  

C. ASTM C136 - Method for Sieve Analysis of Fine and Course Aggregates. 

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

E. ASTM D1557 - Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3). 

F. ASTM D2922 - Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow 
Depth). 

G. ASTM D3017 - Moisture Content of Soil and Rock in Place by Nuclear Methods (Shallow 
Depth) 

1.3 PROJECT RECORD DOCUMENTS 

A. Submit documents under provisions of Section 013300.  

B. Accurately record location of utilities remaining, rerouted utilities, new utilities by 
horizontal dimensions, elevations or inverts, and slope gradients. 

1.4. PROTECTION 

A. Protect trees, shrubs, lawns, rock outcropping, and other features remaining as portion 
of final landscaping. 

B. Protect benchmarks, existing structures, fences, roads, sidewalks, paving and curbs. 
NOT FOR B
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C. Protect above or below grade utilities, which are to remain. 

1.5 PUBLIC AGENCY STANDARDS 

A. Perform all earthwork and related structures and devices indicated as public agency 
standards in accordance with the standard plans and specifications of that agency. 

B. Where earthwork is constructed in public streets or rights of way, construct in 
accordance with the standard plans and specifications of the authority having 
jurisdictions and in the presence of a representative of that agency. 

C. Secure and pay for all necessary permits for work performed.  The Owner will pay for 
associated inspection fees. 

D. Upon completion of the work, provide the Owner with written certification of acceptance 
of work by the governing agency having jurisdiction. 

PART 2 – PRODUCTS 

2.1 FILL MATERIAL 

A. On-Site Fill Materials: 

1. On site, granular, low-expansive fill material free of vegetation, organic material, 
debris and other deleterious material, and complying with the following criteria.  

2. Grading:  

a. Limit maximum dimension of rock to 3 inches in any dimension at all fills, 
unless otherwise approved by Geotechnical Engineer.   

b. Limit maximum dimension of rock to 1 inch in any dimension at all fills 
located in landscaped areas within 12 inches of surface.   

c. Provide soil fill with no more than 30 percent passing the #200 sieve.   
d. Provide soil fill with minimum 40 percent by weight material smaller than 

3/4 inch.  

3. Expansion Index: Classified as "Very Low", with a maximum value of 20 per UBC 
Table 18-I-B.  

4. Hazardous Materials: Provide certification based on test data that soil materials 
pass Phase 1 and Phase 2 testing per ASTM E 1527 and all additional federal, 
state or local regulations, including California DTSC regulations. 

5. Obtain approval of Geotechnical Engineer of all fill materials prior to placing. 

B. Import Soils 

1. Comply with criteria specified in 2.1 above, and the following additional 
requirements. 

2. Expansion Index: Classified as "Very Low", with a maximum value of 20 per UBC 
Table 18-l-B. 

3. Sulphate Content: Limit to maximum 1,000 PPM and as approved by Geotechnical 
Engineer. 

4. Electrical Resistivity: Minimum value in excess of 2,000 ohm cm when saturated 
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with distilled water, in accordance with California Test Method 643 or soil 
resistivity box procedure per ASTM G 57.  

5. Agricultural Suitability: Obtain approval of Architect of all fill materials used in 
landscaped areas prior to placing, including providing soil test/analysis results. 

6. Use of clay or adobe soil is not acceptable.  
7. Obtain approval of Geotechnical Engineer of all imported fill materials prior to 

delivery on site. 

C. Topsoil: Defined as the upper 4 inches of on-site material, after completion of clearing 
operations specified in Section 311000. 

D. Concrete: Lean concrete, with a compressive strength of 1000 psi. 

2.2 DESIGN CRITERIA  

A. General  

1. All public improvements shall be constructed per the referenced standards, the 
improvement drawings, and as specified in this section. 

2. Where criteria shown on drawings or specified in this specification exceed that of 
the referenced standards, the more stringent criteria shall apply.  

PART 3 – EXECUTION 

3.1 SURFACE CONDITIONS  

A. Inspection  

1. Prior to work of this section, carefully inspect previously installed work.  Verify all 
such work is complete to the point where this installation may properly commence.  

2. Verify that work of this section may be installed in strict accordance with the 
original design, all pertinent codes and regulations, and all pertinent portions of the 
referenced standards.  

a. Verify that survey benchmark and intended elevations for the Work are as 
indicated. 

b. Identify required lines, levels, contours, and datum. 
c. Identify known utilities. Stake and flag locations.  
d. Maintain and protect existing utilities remaining which pass through work 

area. 
e. Verify fill materials to be reused are acceptable. 
f. Prior to placement of fill material, verify scarification and compaction of 

excavated surface is complete. 

3. In the event of discrepancy, immediately notify the Architect.  
4. Do not proceed with installation in areas of discrepancy until all such 

discrepancies have been fully resolved.  

B. Preparation 

1. Provide all staking and field engineering required to implement the work as shown 

NOT FOR B
ID



 
San Bernardino County 800MHz Tower Projects  EARTHWORK 
West Valley Detention  31 20 00-4  

on the drawings.   
2. Protect all stakes and benchmarks.  Replace all stakes and benchmarks damaged 

during the course of construction at no cost to Owner. 
3. Set grade stakes using instrument technology, at 50 foot grid interval at areas with 

gradients greater than 2 percent.   
4. Set grade stakes, using instrument technology, at 25 foot grid interval at areas 

with gradients less than 2 percent.   
5. Provide all equipment of such type, function and design as required to achieve 

specified values.  Where necessary, provide rubber tired and vibratory sheepsfoot 
compaction equipment.  

C. When the Geotechnical Engineer determines existing soils in excavated areas do not 
provide sufficient bearing capacity or are otherwise unacceptable, remove such soils as 
necessary to expose soils with adequate capacity and characteristics, as approved by 
the Geotechnical Engineer. 

3.2 TOPSOIL EXCAVATION 

A. After completion of clearing and grubbing, remove existing topsoil in excavated areas of 
work and where fill is to be placed on existing grade.  Remove topsoil to depth of 4 
inches.  Stockpile on site for spreading at landscaped areas.  

B. Stockpile topsoil to depth not exceeding 4 feet with 1:2 slope banks.  Cover and protect 
from erosion. 

3.3 SUBSOIL EXCAVATION 

A. Excavate soil in work areas under this contract as specified in this Section.     

1. Stockpile excavated material for reuse.  Segregate material complying with 
specified criteria as suitable for re-use as compacted fill after completion of 
grading, remove unsuitable and excess soils from site in conformance with the 
regulations of jurisdictional authority. 

B. Excavate subsoil required to accommodate building foundation, slabs-on-grade, paving, 
landscaped areas, site contouring and site structures. 

1. Excavate as required to accommodate spreading of previously removed topsoil in 
upper 4 inches. 

C. Grade top perimeter of excavation to prevent surface water from draining into, or eroding 
excavation.  

D. Grade surfaces to provide positive drainage and prevent water ponding, prevent 
drainage onto adjoining properties and to implement the work. 

1. Provide all field engineering and layout to construct work as shown on drawings, 
including establishing final grades, slope transitions, drainage paths and swales, 
and related engineering work. 

2. Construct all drainage courses, swales, toes and tops of slopes, and related 
earthwork operations necessary to maintaining drainage and access as shown on 
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drawings or required by jurisdictional authority. 

E. Excavate areas as follows: 

1. All landscaped, track and playground areas.   

a. Excavate existing soils at Area 2 to a minimum depth of 1.0 feet below 
existing grade or finished soil grade, whichever is lower.  

b. At Area 3, contour site as shown on landscaped drawings and rip existing 
soils to a minimum depth of 1.5 feet below existing grade or finished soil 
grade, whichever is lower.  

2. Asphalt and Concrete Paving Areas.   

a. Excavate existing to a minimum depth of 1.0 foot below existing grade or 
finished soil grade, whichever is lower.  

b. Excavate a minimum of two feet beyond paving edge.  

3. Utilize excavation methods adjacent to existing structures that prevent the loss of 
material from beneath foundations, including concrete underpinning where required. 

4. Rock Considerations:  

a. Remove all rock of any kind, including material requiring removal by use of 
heavy earthwork equipment, hydro-hammers, or blasting within upper five feet 
of finished or existing grade, whichever is lower. 

b. A contract adjustment will be made for removal of rock below five foot depth.  

5. Prior to scarification and compaction, obtain Geotechnical Engineer review and 
acceptance of excavated surface, and remove additional materials as required.  

3.4 COMPACTION OF EXCAVATED SURFACES 

A. Prepare areas designated to receive subsequent fill and backfill materials, Portland 
cement or asphaltic concrete paving as follows:  

1. Scarify subgrade to a depth of 6 inches. 
2. Water, mix and aerate as necessary to moisture condition within 1 percent minimum 

to 3 percent maximum optimum moisture content.  
3. Compact to a relative compaction of 90 percent based on ASTM D 1557. 
4. Compact to a relative compaction of 95 percent at paving areas based on ASTM D 

1557. 

B. Prepare areas designated to receive landscaping as follows: 

1. Scarify subgrade to a depth of 6 inches. 
2. Water, mix and aerate as necessary to moisture condition within 1 percent minimum 

to 3 percent maximum optimum moisture content.  
3. Compact to a relative compaction of 90 percent based on ASTM D 1557. 

 
 

NOT FOR B
ID



 
San Bernardino County 800MHz Tower Projects  EARTHWORK 
West Valley Detention  31 20 00-6  

3.5 FILL PLACEMENT 

A. Place fill with specified materials at locations as scheduled below. 

1. Provide all cribbing, shoring, and sheathing required to perform work.  Comply with 
all applicable regulations for design, installation, maintenance and removal of such 
construction products, including obtaining any required permits.  

B. Do not place fill over porous, wet, or spongy subgrade. 

C. Systematically backfill to allow maximum time for natural settlement.  

D. Use equipment and procedures outlined in Green Book Section 300-4// and as specified. 
Green Book Section 300-4.9 is not applicable.  

1. Place and compact materials in continuous layers not exceeding 6 inches 
compacted depth using methods which do not disturb or damage foundations, 
perimeter drainage and waterproofing systems, or utilities in trenches. 

2. Rock encountered may be broken into material complying with fill characteristics, at 
Contractors option.  Otherwise remove all rock exceeding fill dimensions from site.   

3. Compact all fill material as scheduled in this Section per ASTM D 1557.  
4. Overfill all slope banks and compact.  After compaction, trim to grade and contour 

as shown on drawings. 

E. Where occurs, place fill concurrently on both sides of foundation elements in maximum 6 
inch compacted layers.  Compact to 90 percent of maximum density per ASTM D 1557 
with mechanical tampers. 

F. Compaction by flooding or jetting is prohibited. 

G. Maintain moisture content of fill materials to within 2 percent of optimum and as required 
to attain required compaction density.   

H. Slope grade as shown on drawings. 

I. Make grade changes gradual, blending slope into level areas.  After completion of grading 
operation, proof roll earthwork areas.  Repair low or spongy spots developed during 
rolling operation. 

J. Extend compacted fill to design surfaces of slopes and compact surface. 

K. Remove all excess soils and dispose off site in a legal manner.  

L. Provide all fill material required to achieve grades, slopes and contours as shown on 
drawings at no additional expense to Owner.  

3.5 FIELD QUALITY CONTROL 

A. Geotechnical Engineer shall verify the suitability of soil materials.  

B. Field inspection and testing will be performed, supervised, and conducted by the Owners 
Geotechnical Engineer. 
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C. Perform earthwork under the continuous observation of the Owner's Geotechnical 
Engineer.  Earthwork fill operations shall comply with the requirements of Part 2, Title 24, 
CCR. 

D. Tests and analysis of fill material will be performed in accordance with ASTM D1557. 

1. The Geotechnical Engineer will review and approve all fill materials, including on-
site materials and imported materials.  

2. The Geotechnical Engineer will submit reports to the Owner, and Engineer, 
comparing results of testing with the requirements of this section and documenting 
location and scope of tested materials.   

M. Compaction testing will be performed in accordance with ASTM D1556 or other 
referenced methods. 

N. If tests indicate Work does not meet specified requirements, remove Work, replace and 
retest at no cost to Owner. 

3.7 TOLERANCES 

A. Final elevations shall comply with grades as shown on drawings. 

B. Not more than one point within any 50 x 50 foot area shall exceed required elevations, 
measured to a tolerance of plus or minus 0.1 feet.   

3.8 PROTECTION 

A. Protect excavations by methods required to prevent cave-in or loose soil from falling into 
excavation. 

B. Protect finished work accordingly. 

C. Re-compact fills subjected to vehicular traffic. 

3.9 DUST CONTROL 

A. Maintain all streets and public ways free of dust and mud as directed by local jurisdictional 
authority, including use of wash down and street sweeper equipment.   

3.10 FILL SCHEDULE 

A. Site Contouring and playground/athletic areas:  

1. Place fill materials as required to achieve site grades and profiles as shown on 
drawings and as required for drainage.   

2. In landscaped areas, place stockpiled topsoil as the final 4 inches of fill.   
3. Compact to 90 percent relative compaction. 

B. Paving Areas. 

1. Place approved fill material, placed to depth as necessary to achieve required 
subgrade elevations. 
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2. Compact upper 6 inches to 95 percent relative compaction, and 90 percent for 
remainder. 

C. Fill to Correct Over-excavation:  

1. Concrete as specified or fill material as directed by, and at the discretion of, the 
Geotechnical Engineer. 

END OF SECTION 
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SECTION 31 30 00 

ASPHALTIC CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Asphaltic concrete paving and surface sealer. 

B. Sub-base preparation. 

C. Aggregate base course. 

D. Concrete parking bumpers. 

E. Plastic parking bumpers and speed bumps. 

F. Related Section  

1. Section  315000, Pavement Marking. 

G. Slurry sealing. 

H. Patching and Repair of asphaltic concrete paving. 

1.2 REFERENCES 

A. ASTM D1557 - Laboratory compaction characteristics of soil using modified effort. 

B. SSPWC - Standard Specifications for Public Works Construction, Latest Edition, with 
Special Provisions, Performance Grade Paving Asphalt 

C. AQMD Air Quality Management District, Local Regulations, Cutback Asphalt. 

D. SCAQMD – South Coast Air Quality Management District 

1. SCAQMD-1108 – SCAQMD Rule 1108,  Cutback Asphalt 

E. CSS - Caltrans Standard Specifications, Latest Edition. 

F. ASTM  D2026 - Standard Specification for Cutback Asphalt 

G. ASTM  D2397 - Standard Specification for  Cationic Emulsified Asphalt. 

H. ASTM  D977 - Standard Specification for Emulsified Asphalt. 

I. ISSA - International Slurry Seal Association – Recommended Performance Guidelines 
for Emulsified Asphalt Slurry Seal, A105. 
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J. ASTM D3910 - Design, Testing, and Construction of Slurry Seal.  

K. AASHTO - American Association of State Highways and Transportation Officials, 
AASHTO MP 1 – Performance Graded Asphalt Binders. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with Sections 200, 203 and 302, SSPWC. 

B. Obtain materials from same source throughout, using batch plant method for 
proportioning and mixing. 

1.4 SUBMITTALS 

A. Product data, mix design per Administrative Requirements Section. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not place asphalt when base surface temperature is less than 40 degrees F or 
surface is wet or frozen. 

B. Conform to AQMD, Local Regulations. 

1.6 SOILS INFORMATION 

A. Geotechnical Investigation has been prepared under direction of Owner.  Investigation 
is hereby referenced as information for Work of this Section.  Owner assumes no 
responsibility for conclusions Contractor may draw, from information provided. Contract 
Documents take precedence over recommendations that may be contained in 
investigation and Contractor must obtain approval for deviations from Contract 
Documents. Copy of investigation is available at Architect’s office. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Asphalt Binder:  AASHTO MP1, Performance Grade 64-10 South and Central Coast, 
Inland Valleys regions  Grade 70-10, Desert regions  64-16,  Mountain regions Grade 
64-28NV , and shall conform to the testing requirements of Table 203-1.2 (B), Section 
203 SSPWC. 

B. Asphalt Aggregate:  Uniformly graded in accordance with Section 203-6.4, SSPWC. 

C. Crushed Aggregate Base (CAB):  3/4 inch maximum grading, crushed rock and rock 
dust conforming to requirements of Section 200-1.2, SSPWC, with 3/8 inch sieve 
requirement waived, or Class 2 Aggregate Base as defined in Section 26, CSS.   

NOT FOR B
ID



 
San Bernardino County 800MHz Tower Projects  ASPHALTIC CONCRETE PAVING 
West Valley Detention  31 30 00-3 

2.2 ACCESSORIES 

A. Primer:  ASTM D2026, cutback type, slow curing, Grade SC 250. Grade SC-70 may be 
used when approved by Architect. 

B. Tack Coat:  ASTM D977, slow setting emulsified asphalt SS-1h. ASTM D2397 for 
CQS-1H, slurry Seal. 

C. Seal Coat:  Conform to Section 203-9, SSPWC.   

1. GUARDTOP by Industrial Asphalt/Vulcan Material Co,, Inc., Irwindale, CA. 
2. SATIN SEAL by Blue Diamond Co., Long Beach, CA. 
3. Or equal, as approved in accordance with Division 01, General Requirements for 

Substitutions. 

D. Soil Sterilizer: Spike 80DF. Non-selective weed and grass killer, by Dow-AgroSciences, 
Indianapolis, IN, EPA Reg. No.  62719-107, or equal, as approved in accordance with 
Division 01, General Requirements for Substitutions. 

1. Active Ingredients: 

a. Tebuthiuron       80 percent 
b. Inert Ingredients     20 percent 
           __________ 

        Total   100 Percent 

E. Headers:  Foundation grade redwood, minimum 2 x 4 inch.  Stakes shall be minimum 2 
x 3 inch in accordance with Section 302-5.5 SSPWC. 

F. Raised Pavement Markers: per Section 32 17 23. 

2.3 ASPHALT PAVING MIX 

A. Use dry material to avoid foaming.  Mix uniformly. 

B. Mix:  Section 203-6.4 SSPWC, 1/2 inch maximum aggregate size, medium gradation 
curve, as required by outside temperatures at time of laying. 

1. Single Course: C2 (Dense Medium) or D2 Dense Fine aggregate, Performance 
Grade 64-10asphalt. 

a. Areas where hand spreading is required:  Use 3/8 inch mix. 
 

C. Mix:  Section 203-6.4 SSPWC, 3/4 inch base course, 1/2 inch surface course 
aggregate size. 

1. Base Course: B (Dense Medium Coarse), Performance Grade 64-10 asphalt. 
2. Surface Course: C2 (Dense Medium), Performance Grade 64-10 asphalt. 

a. Areas where hand spreading is required:  Use 3/8 inch mix. 
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D. Recycled Asphalt Concrete (RAC): Reclaimed Asphalt Pavement (RAP), aggregate 

and asphalt per SSPWC Section 203-7. 

E. Slurry Mix Design:  ISSA  Type II (General) 1/4” thick. 

 
PART 3 - EXECUTION 

3.1 SUB-GRADE 

A. Bring areas to be surfaced to required subgrades by cutting and filling with suitable 
equipment. 

B. Scarify subgrade to minimum depth of 6 inches.  Bring to optimum moisture content 
and compact to minimum 90 percent density in accordance with ASTM D1557 by 
rolling with power roller.  Provide hard, even surface to receive subsequent base and 
paving. 

C. Finish subgrade to required grades with allowance for compression and for thickness 
of base course and finish paving thickness. 

3.2 SOIL STERILIZATION 

A. After subgrade has been compacted and approved by Geotechnical Engineer, treat 
areas to be paved with specified soil sterilizer.  Conform to following:   

1. Apply 7.5 lbs. of solution per acre for each 15 gallons of water, spray apply per 
manufacturer’s instructions. 

B. Exercise caution during storage of material and during application.  Prevent injury to 
humans, animal life, adjacent plant life and property.  Keep soil sterilization materials 
minimum three feet from tree wells or any plant life. 

C. Legally dispose of containers. 

3.3 BASE COURSE 

A. Place and compact aggregate base upon finished subgrade in conformance with 
Section 301-2 SSPWC.  Compaction: 95 percent. 

B. Thickness of Base After Compaction:  As indicated on Drawings but not less than 4 
inches if not indicated. 

3.4 PREPARATION - PRIMER AND TACK COATS NOT FOR B
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A. Apply primer coat on base course surfaces in conformance with Section 302-5.3, 
SSPWC, at rate of 0.10 to 0.25 gallons per sq. yd.  Allow to cure prior to application of 
asphalt course. 

B. Apply tack coat to contact surfaces of cold joints, curbs, gutters, manholes and 
adjacent materials, and over existing asphalt surfaces in conformance with Section 
302-5.4, SSPWC. 

C. Coat surfaces of catch basin frames with oil to prevent bond with asphalt pavement.  
Do not tack coat these surfaces. 

3.5 PLACING ASPHALT PAVEMENT - SINGLE COURSE  

A. Install redwood headers. 

B. Place asphalt in conformance with Section 302-5, SSPWC.  Conform to temperature 
maximums and minimums specified therein.  Materials shall not be applied which have 
cooled below lower limit allowable. 

1.  Install 3/8” mix for single course asphalt payment. 

C. Place to thickness as indicated on drawings but not less than 3 inches if not indicated. 

D. Install drainage grilles and frames in correct position and elevation. 

E. Compact pavement by rolling with equipment specified in Section 302-5.6, SSPWC.  
Do not displace or extrude pavement from position. 

F. Develop rolling with consecutive passes to achieve even and smooth finish, without 
roller marks, rock pockets, ridges or depressions. 

3.6 SEAL COAT 

A. Apply seal coat 30 days or more after surface course application, in accordance with 
manufacturer's recommendations. 

B. Apply seal coat to surface course in accordance with Section 302-8.2, SSPWC. 

C. Add water to specified seal coat material.  When air temperatures of 90 degrees F or 
more are encountered during application, consult manufacturer for recommendations. 

D. If pavement surface exhibits imperfections noted Placing Asphalt Pavement above, as 
determined by the Architect, the addition of sand aggregate to seal coat, and amounts 
thereof, shall be as recommended by the manufacturer. 

E. A second application shall be made after first coat has dried to the touch.  When sand 
is added to the first seal coat, two additional coats without extra sand shall be applied. 

F. Allow seal coat to dry before permitting traffic or striping. 
NOT FOR B
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3.7 SLURRY SEALING 

A. Prior to slurry application, repair areas and major depressions, wide cracks filled, 
remove dust, dirt and other foreign material from the surface. 

B. Apply a tack coat of diluted emulsified asphalt of same type and grade specified for the 
slurry. 

C. Apply slurry in accordance with [ASTM D-3910], the Asphalt Institute Standards and 
the International Slurry Seal Association.  Minimum thickness of 1/4”. 

3.8 PARKING BUMPERS 

A. Securely attach precast concrete parking bumpers into pavement with two 5/8 inch 
diameter galvanized solid rod anchors.  Extend anchors 24 inches into ground.  Apply 
adhesive to underside of concrete bumpers, as recommended by the manufacturer. 

3.9 SPOT PATCHING AND REPAIRS 

A. Patching:  Saw cut perimeter of patch and excavate existing pavement section to 
sound base.  Scarify and recompact the upper 12 inches of subgrade to 95% of maxi-
mum density.  Excavate rectangular or trapezoidal patches, extending 12 inches into 
adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically. 

1. Tack coat faces of excavation and allow to cure before paving. 
2. Fill excavation with dense-graded, hot-mix asphalt base mix and, while still hot, 

compact flush with adjacent surface. 
3. Partially fill excavation with dense-graded, hot-mix asphalt base mix and compact 

while still hot.  Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

3.10 TOLERANCES 

A. Flatness:  Maximum variation of 1/4 inch measured with 10-foot straight edge. 

B. Scheduled Compacted Thickness:  Within 1/4 inch. 

C. Variation From True Elevation:  Within 1/2 inch. 

3.11 PROTECTION 

A. Protect asphalt paving against vehicular traffic before and for 48 hours following seal 
coating. 

END OF SECTION 
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SECTION 31 40 00 

SITE CONCRETE WORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1.  Cast-In-Place concrete pedestrian paving and sidewalks. 
2.  Curbs and gutters. 
3.  Concrete stairs, ramps and landings. 
4.  Light standard bases, fence post bases, flagpole bases, monument sign, railing 

footings and similar site structures. 
5.  Utility concrete pads. 
6.  Perimeter concrete curbing, mow strips, concrete drainage structures, swales. 
7.  Slurry Concrete. 

1.2 REFERENCES 

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and 
Materials. 

B. ACI 318 - Building Code Requirements for Structural Concrete and Commentary, 2003 
Edition. 

C. ASTM - American Society for Testing and Materials 

1.  ASTM A185 - Steel Welded Wire Reinforcement, Plain, for Concrete 
2.  ASTM A615 - Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 
3.  ASTM C33 - Concrete Aggregates 
4.  ASTM C94 - Ready-Mixed Concrete 
5.  ASTM C150 - Portland Cement 
6.  ASTM C171 - Sheet Materials for Curing Concrete 
7.  ASTM C309 - Liquid Membrane-Forming Compounds for Curing Concrete 
8.  ASTM C920 - Elastomeric Joint Sealants 
9.  ASTM C979 - Pigments for Integrally Colored Concrete 
10.  ASTM C1107 - Packaged Dry, Hydraulic - Cement Grout (Non-Shrink) 
11.  ASTM D1751 - Preformed Expansion Joint Fillers for Concrete, Paving and 

Structural Construction 

D. CBC - 2013 California Building Code and Supplements 

1.  CBC-11 – CBC Chapter 11B,  Accessibility to Public Buildings, Public 
Accommodations, Commercial Facilities and Publicly Funded Housing 

2.  CBC-17 – CBC Chapter 17,  Structural Tests and Special Inspections 
3.  CBC-19 – CBC Chapter 19[A],  Concrete 
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E. CACRM - California Accessibility Compliance Reference Manual, updated based on 
2013 California Building Code 

1.3 SUBMITTALS 

A. Placement Schedule for approval:  Provide details or sketches showing location of each 
placement of concrete Work.  Do not deviate from location of expansion joints or 
scorelines. 

B. Product data on joint filler, sealants, curing compounds and reinforcing. 

C. Project Record Documents 

1.  Accurately record actual locations of embedded sleeves, utilities and components 
that are concealed from view. 

D. Submit Certification of experience for Color, Stain, Aggregate finisher. 

1.4 REGULATORY REQUIREMENTS 

A. Pedestrian walks, plazas and paving shall comply with CBC-11B, Sections 1133B.7.1.1, 
and 1133B.7.2.  Architect has relied on CACRM published by DSA in its interpretation 
of these regulations.  

1.5   QUALITY ASSURANCE 

A. Maintain one copy of all records on site. 

B. Acquire cement and aggregate from same source for all Work. 

C. Conform to Section 1905A.13, California Building Code, when placing concrete during 
hot weather. 

D. Conform to Section 1905A.12, California Building Code, when placing concrete during 
cold weather.  No placement of concrete permitted below 50 degrees Fahrenheit. 

E. Mock-up 

1.  Install minimum 5 feet by 5 feet mock-up of concrete sidewalk for each surface 
treatment specified. 

2.  Install mock-up one month prior to installation. 
3.  Locate as approved by the Architect. 
4.  Use identical forming system, sub-grade type, reinforcing, expansion joints, score 

joints, finishing and edge trim as specified for installation. 
5.  Owner approval required. 
6.  Mock-up may not be used in final installation. 
7.  Remove mock-up materials from site and dispose legally. NOT FOR B
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1.6 EXTENDED WARRANTY 

A. Manufacturer shall warrant prefabricated detectable warning texture products against 
failure in materials or workmanship for at least the specified warranty periods.  Upon 
written notice from Owner manufacturer shall promptly, without cost, and with least 
practicable inconvenience to Owner correct such defects. 

1.  Failures include, but are not limited to, significant degradation in color fastness, 
conformation, sound-on-cane acoustic quality, resilience, and attachment will not 
degrade significantly. 

a. Significant degradation means that product loses 10 percent or more of its 
approved design characteristics, as determined by the authority having 
jurisdiction. 

2.  Minimum Warranty Period:  5 years from date of Certified Completion. 

PART 2 - PRODUCTS 

2.1 CONCRETE MATERIALS 

A. Cement:  ASTM C150 - Type I - Normal or Type II - Moderate, Portland Cement type, 
from one manufacturing plant only.  Color for exposed matrix: White cement  for 
exposed aggregate finishes and colored concrete per Section 03 35 00. 

B. Aggregates:  ASTM C33, single source for all materials.  Maximum size aggregate: 1 
inch. 

C. Non-Shrink Grout:  ASTM C1107, premixed compound consisting of non-metallic 
aggregate, cement, water reducing and plasticizing agents; capable of developing 
minimum compressive strength of 4,000 psi in 24 hours and 7,500 psi in 7 days unless 
otherwise indicated on Drawings; of consistency suitable for application and a 30 
minute working time. 

D. Threshold and landing mortar: Ardex Poly-Top, Mapei Quickcem Top 101 or equal. 

E. Crushed Aggregate Base:  As specified in Section 32 12 16. Crushed rock and rock 
dust conforming to requirements of Section 200-1.2, SSPWC, with 3/8 inch sieve 
requirement waived, or Class 2 aggregate base as defined in Section 26, CSS. 

2.2 ACCESSORIES 

A. Expansion Joints: 

1.  Expansion Joint Filler - ASTM D1751:  Close cell bituminous saturated fiberboard, 
1/2 inch max. thick; FIBER EXPANSION JOINT manufactured by American 
Highway Technology, Kankakee, IL, W. R. Meadows, or approved equal. 

2.  Joint Devices:  Integral extruded polystyrene plastic; 1/2 inch max. thick, with 
removable top strip exposing sealant trough; JOINT CAPS. 

NOT FOR B
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3.  Sealant:  Polyurethane two-component type, self-leveling, for level surface 
application, UREXPAN NR-200 or DYNATRED for sloped surfaces, manufactured 
by Pecora Corp., Harleysville PA, or equal.  Color shall be selected by Architect 
from manufacturer's standard list of colors. 

4.  Primer:  As recommended by sealant manufacturer. 
5.  Joint Backing:  ASTM C1330, Cylindrical, Type C, closed cell, polyethylene backer 

rod; oversized 30 to 50 percent larger than joint width.  Green Rod by Nomaco 
Inc. or equal. 

B. Slip Resistant Finish:  Dry shake type aluminum oxide abrasive grains, hardness No. 9 
on  Mohr's scale; Emery Non-slip, manufactured by Dayton Superior, Kansas City, KS, 
Emery Aggregate manufactured by Oregon Emery Co., Halsey OR, or equal as 
approved in accordance with Division 01, General Requirements for Substitutions. 

C. Detectable Warning Texture: County of San Bernardino approved products shall be 
used, compliance with CBC Sections 1133B.8.3 through 1133B.8.5, IRs  11B-3 and 
11B-4 and the California Accessibility Reference Manual. 

1.  Truncated Domes: provide raised Detectable Warnings with diameter of 0.9 inch 
at base tapering to 0.45 inch at top, height of 0.2 inch, with center-to-center 
spacing of 1.67 inches and corner domes spaced at 0.896 inch from the corner 
edges of tile.  Provide raised truncated domes in a square grid (in-line) pattern. 

a. Truncated Dome: shall contrast visually with adjoining surfaces, light-on-
dark or dark-on-light.  Material used to provide contrast shall be integral part 
of walking surface.  Warning surface shall differ from adjoining surface in 
resiliency or sound to cane contact. 

2.  Detectable Warning Texture (Truncated Domes):  Paver Tiles:  12 by 12 inches  
unless noted otherwise on drawings, with pre-formed fastener locations. 

a. Pavers: Refer to Section 32 14 13 

2.3 CONCRETE MIX 

A. Mix and deliver concrete in accordance with Section 1905A, California Building Code.  
Deliver concrete in transit mixers only.  Mix concrete for 10 minutes minimum at a 
peripheral drum speed of approximately 200 feet per minute.  Mix at jobsite minimum 3 
minutes.  Discharge loads in less than 1-1/2 hours or under 300 revolutions of the drum, 
whichever comes first, after water is first added. 

1.  Design Mix:   

a. Conform to Section 1905A.3, 2013 California Building Code for 
Proportioning on the basis if field experience or trial mixtures method. 

b. Conform to Section 1905A.2 for Selection of concrete proportions method.  
Selection of concrete proportions and ingredients for design mix by a County 
of San Bernardino approved Testing Laboratory and certified by a registered 
civil engineer licensed in California. 
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2.  Do not exceed 0.50 water-cement ratio by weight for floor slabs and for other 
concrete. 

3.  Quantities of Materials:  Weighmaster's records not required for sitework concrete. 
4.  Required Strength:  Minimum 2,500 psi for sitework concrete.  

B. Slurry Concrete: 

1.  Slump:  Between 4 inches and 6 inches. 
2.  Aggregate:  40 percent sand by weight, 60 percent pea gravel, minimum 1/4 inch, 

maximum 5/8 inch. 
3.  Portland Cement: ASTM C150, 2 sack mix. 

2.4 REINFORCEMENT  

A. Reinforcing Steel:  ASTM A615; 60 ksi yield grade; deformed billet steel bars, uncoated 
finish. 

B. Welded Wire Reinforcement:  Plain type, ASTM A185; in flat sheets; uncoated finish,   6 
x 6 - W4.0 x W4.0 unless otherwise note on drawings. 

C. Tie Wire:  Annealed steel, minimum 16 gage size. 

D. Dowels:  ASTM A615; 60 ksi yield grade, plain steel, uncoated finish. 

E. Secondary Fibrous Reinforcement: 

1.  Collated, fibrillated, polypropylene fibers for secondary reinforcement of concrete 
slabs with length varying from 1-1/2 to 2 inches or nylon filamentized fibers of ¾ 
inch length meeting requirements of ASTM C1116, Type III, by  Forta, Forta 
Corp., or equal. 

2.5 FORMS 

A. Conform to Section 1906A.1 and 1906A.2, California Building Code. 

B. Plywood Forms:  APA - Medium density overlay, Group 1, Exterior, PS-1, for exposed 
surfaces. APA Plyform B-B, Class 1, Exterior, PS-1 for unexposed surfaces.  

1.  Use flexible or curved forms for curves with a radius 100 feet or less. 

C. Lumber:  Douglas Fir species, construction grade, Surfaced Lumber, with grade stamp 
clearly visible for smooth and straight exposed surface. 

D. Form Release Agent; commercially formulated form-release agent that will not bond 
with, stain or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. NOT FOR B
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2.6 CURING MATERIALS 

A. Polyethylene Film ASTM C171; 10 mil thick, clear, manufactured from virgin resin with 
no scrap or additives, manufactured by Burke-Edoco, Long Beach, CA, or equal as 
approved in accordance with Division 01, General Requirements for Substitutions. 

B. Water:  Potable and not detrimental to concrete. 

C. Curing Compound:  ASTM C309, Type 2, Class A; wax resin base, Burke Wax 
Emulsion White curing compound, by Burke-Edoko, Euclid Chemical Co. or equal as 
approved in accordance with Division 01, General Requirements for Substitutions.  
Curing materials and procedures for colored concrete in accordance with coloring 
material manufacturer's recommendations.  

D. Curing Compound:  ASTM C309, Type1-D, Class B; water-based, All-Resin Curing 
Compound-Clear with red fugitive dye, by Burke-Edoco, Euclid Chemical Co. equal.  
Curing materials and procedures for colored concrete in accordance with coloring 
material manufacturer's recommendations. 

E. Curing Compound for Colored Concrete:  ASTM C309, Type1, Class B; Water-base all 
resin curing compound-clear, by Burke-Edoco, Euclid Chemical Co. or equal.  Curing 
materials and procedures for colored concrete in accordance with coloring material 
manufacturer's recommendations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify site conditions. 

B. Verify requirements for concrete cover over reinforcement. 

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

3.2 PREPARATION 

A. Prepare previously placed concrete by cleaning with steel brush and applying bonding 
agent in accordance with manufacturer's instructions. 

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

3.3 PLACING CONCRETE (GENERAL) 

A. Convey and deposit concrete in accordance with Section 1905A.9 and 1905A.10, 
California Building Code.  Remove loose dirt from excavations. 
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B. Notify Project Inspector minimum 24 hours prior to commencement of operations. 

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

D. Ensure sub-base or base materials have been compacted or otherwise treated.  

1.  Remove unsuitable soil, backfill with clean compactable soil or approve granular 
material to required elevations. 

2.  Scarify exposed natural sub-base to depth of 6 inches.  Bring to optimum moisture 
content and re-compact to 90 percent in accordance with ASTM D 1557. 

3. Add approved aggregated base to required elevation in 6 inch maximum lifts.  
Bring to optimum moisture content and compact to 90 percent in accordance with 
ASTM D1557. 

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

F. Place concrete continuously between predetermined expansion joints. 

1.  Install expansion joints at vertical concrete walls at 24 feet on center unless noted 
otherwise on drawings. 

G. Do not interrupt successive placement; do not permit cold joints to occur.  Avoid 
segregation of materials.  Perform tamping and vibrating so as to produce a dense, 
smooth application free of rock pockets and voids.  Do not use vibrators to move 
concrete horizontally. 

H. Do not allow concrete to fall free from any height which will cause materials to 
segregate.  Maximum height of free fall permitted in any case:  5 feet. 

I. Defective Installation:  Repair and clean at Contractor's expense all concrete damaged 
or discolored during construction.  Where concrete requires repair before acceptance, 
the repair shall be made by removing and replacing entire section between joints and 
not by refinishing the damaged portion. 

J. Proper curing of concrete surfaces is the responsibility of the Contractor.  Concrete 
failing to meet specified strength shall be removed and replaced. 

3.4 ON-SITE CONCRETE SIDEWALKS, PEDESTRIAN PAVED AREAS AND RAMPS 

A. Forms, Wood:  Free from warp, with smooth and straight upper edges, surfaced one 
side, minimum thickness 1-1/2 inches adequate to resist springing or deflection from 
placing concrete. 

B. Forms, Metal:  Gage sufficient to provide rigidity and strength equivalent to wood. 

C. Reinforcing Steel: # 4 bars, place bars at 12 inches on center each way for sidewalks 
and paved areas and #4 bars for edges unless otherwise indicated on Drawings. 

D. Reinforcement:  Provide welded steel wire fabric, 6 inches by 6 inches, No. 10 gage at 
middle of slab for sidewalks and ramps.  Interrupt reinforcement at expansion joints. 
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E. Concrete Placement:  Dampen subgrade to retain moisture in concrete mix.  Tamp and 
spade to consolidate concrete for entire length of pour.  Strike off upper surface to 
specified grades. 

F. Isolation Joints:  Locate at slabs abutting vertical concrete surfaces and as patterned on 
drawings.  Install vertically, full depth of concrete with preformed joint filler recessed for 
plastic cap at 1/2 inch depth at top for sealant application. 

1.  Doweled Isolation Joints at Heavy Vehicle Driveways and Parking: At abutting 
building foundations; provide 1/2-inch diameter smooth steel dowels 14 inches 
long, one end of dowel lubricated and set in capped sleeve to allow for 
longitudinal movement, spaced at 24 inches on center maximum, 6 inches from 
edges.  

2.  Monolithic Curb and Gutter:  No expansion joints required between gutter and 
curb face.  

G. Expansion Joints:  Locate maximum 24 feet centers and as patterned on drawings.  
Install vertically, full depth of concrete, install preformed joint filler recessed for plastic 
cap at 1/2 inch depth at top for sealant application. 

1.  Monolithic Curb and Gutter:  No expansion joints required between gutter and 
curb face.  

H. Contraction/Crack Control Joints:  At 8 feet each way at concrete paved areas, and 5 
feet at sidewalks, tool joint with 1/2  inch radius, depth 1/4 the thickness of slab but not 
less than 1 inch deep.  Refer to drawings for required design patterns.  

I. Curb Ramps: Form grooves, flush to finished surfaces, 12" wide border.  Grooves at 
1/4" deep, 1/4" wide and at 3/4" on centers. at 3 sides on level surface of the sidewalk.  
Provide patterns as indicated in drawings. Detectable Warnings at Curb Ramps per IR 
11B-2 and 11B-3, 11B-4 CBC 1127B.5.7. 

1.  Detectable warning (Truncated Domes) required at curb ramps less than 1:15 
(6.7% slope) 

2.  Detectable Warnings (Truncated Domes) required at all Curb Ramps, American 
with Disabilities Act Standards for Accessibility Design Section 4.7.7. 

a. Set Paver Truncated Dome products in full mortar bed per Section 32 14 13 
Unit Pavers and as indicated on drawings. 

b. Form bottom edge flush and free of abrupt changes.   

J. Finish: 

1.  Screed concrete to required grade, float to a smooth, flat, uniform surface.  Edge 
all headers to 1/2 inch radius.  Edge expansion joints to 1/4 inch radius.  Steel 
trowel to hard surface.   

2.  Grades less than 6 percent: shall conform to Section 1133B.7.1.1. After final 
troweling, apply a medium broom finish transverse to centerline or direction of 
traffic.  Finish shall be at least as slip resistant as that described as a medium 
salted finish. 
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3.  Grades exceeding 6 percent: shall conform to Section 1133B.7.1.2.  After final 
troweling, apply a heavy broom finish transverse to centerline or direction of traffic  

4.  Walkway grades in excess of 5 percent shall conform to requirements of Section 
1133B.7.3, California Building Code. 

5.  Concrete slabs indicated to receive paving units, DETECTABLE WARNING AND 
DIRECTIONAL TEXTURE:  Wood float to grades required for pavers.  

K. Curing:  Cure surfaces utilizing one of the following methods: 

1.  Spraying:  Spray water over slab areas and maintain wet for 7 days, use burlap 
mats. 

2.  Spread polyethylene film over slab areas, lapping edges and sides, minimum 6 
inches and sealing with pressure sensitive tape; cover with plywood or otherwise 
protect film from damage; maintain in place for 7 days. 

3.  Apply liquid curing compound at rate of 200 sf per gallon, using power sprayer 
equipped with agitator.  Do not apply liquid curing compound to surfaces 
scheduled to receive paving units of any kind. 

L. Remove expansion joint plastic caps.  Prime both sides of joint and apply self-leveling 
sealant per Section 07 92 00.  Provide smooth concave surface. 

M. Detectable Warnings AT BOARDING PLATFORMS.  Comply with CBC Sections 
1133B8.3, 1133B.8.4.and 1133B.8.5. 

1.  Set paver products in full mortar bed per Section 32 14 13 Unit Pavers and as 
indicated on drawings. 

3.5 SLIP RESISTANT FINISH 

A. Apply slip resistant finish in accordance with manufacturer's instructions on concrete 
ramp surfaces with slope in excess of 6 percent and all formed concrete stairs and 
landings: 

1.  Float and trowel concrete once and allow to set until surface will support finisher's 
supports. 

2.  Uniformly distribute grains over surface at the rate of 50 lbs. per 100 square feet. 
3.  Imbed grains with a light wood float. 
4.  Apply a light steel float.  Do not trowel excessively.  Grains shall remain visible in 

a uniform pattern. 

3.6 LIGHT STANDARD BASES, FENCE POST BASES, FLAGPOLE BASES,  RAILING 
FOOTINGS, MISCELLANUOUS SURFACES, UTILITY PADS,  AND SIMILAR SITE 
STRUCTURES. 

A. Forms:  Suitable material and type, size, shape, quality and strength to insure 
construction as designed, true to line and sufficiently rigid to resist deflection during 
placing of concrete.  Clean forms of all dirt, mortar and foreign matter before use. NOT FOR B
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B. Reinforcement:  Place accurately and hold in position, using metal chairs, spacers, 
metal hangers, supporting wires and other devices of sufficient strength to resist  
crushing under full load.  Clean reinforcing steel of mortar, oil, dirt, loose mill scale 
loose or thick rust and coatings. 

C. Coordinate installation of conduits, cast in place items and other inserts. 

D. Finish:  Grind or sack as required as determined by the Architect to produce a smooth, 
straight, plumb and acceptable finish without burrs or form marks.  For horizontal 
surfaces:  provide float finish. 

E. Curing:  Cure surfaces utilizing one of the following methods: 

1.  Spraying:  Spray water over slab areas and maintain wet for 7 days. 
2.  Spread polyethylene film over slab areas, lapping edges and sides, minimum 6 

inches and sealing with pressure sensitive tape; cover with plywood or otherwise 
protect film from damage; maintain in place for 7 days. 

3.  Apply liquid curing compound at rate of 200 square feet per gallon, using power 
sprayer equipped with agitator.  Do not apply liquid curing compound to surfaces 
scheduled to receive paving units or finish of any kind. 

F. Flagpole bases: refer to Section 10 75 00, Flagpoles for size of footings and cast in 
place items supplied by that section. 

3.7 FORMED CONCRETE STAIRS AND LANDINGS 

A. Subgrade Preparation:  As approved by the Geotechnical Engineer. 

B. Forms:  Suitable material and type, size, shape, quality and strength to ensure 
construction as designed, true to line and sufficiently rigid to resist deflection during 
placing of concrete.  Clean forms of all dirt, mortar and foreign matter before use. 

C. Reinforcement:  Place accurately and hold in position, using metal chairs, spacers, 
metal hangers, supporting wires and other devices of sufficient strength to resist  
crushing  under full load.  Clean reinforcing steel of mortar, oil, dirt, loose mill scale, 
loose or thick rust and coatings. 

D. Finish: Steel trowel surfaces treated with Slip Resistant Finish sufficiently to allow 
particles to extend slightly above finish surface. 

1.  Slip Resistant Finish:  Apply in accordance with manufacturer's instructions on 
surfaces at a minimum rate of 50 lbs. per 100 square feet. 

2.  Owner's Option in lieu of Slip Resistant Finish:  

a. Apply Medium Broom Finish.   
b. Apply Heavy Broom Finish. 

E. Curing:  Cure surfaces utilizing one of the following methods: 

1.  Spraying:  Spray water over slab areas and maintain wet for 7 days.  
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2.  Contractor's Option 

a. Spread polyethylene film over slab areas, lapping edges and sides, 
minimum 6 inches and sealing with pressure sensitive tape; cover with 
plywood or otherwise protect film from damage; maintain in place for 7 days. 

b. Apply liquid curing compound at rate of 200 square feet per gallon, using 
power sprayer equipped with agitator. 

F. Install anti-slip tape at existing concrete stairs, all treads. 

3.8 CURB AND GUTTER, PERIMETER CONCRETE CURBING, MOW STRIPS, 
CONCRETE DRAINAGE STRUCTURES, SWALES. 

A. Subgrade Preparation: Subgrade material, base material and compaction requirements 
as approved by the Geotechnical Engineer. 

B. Forms:  Single face type required, cut to conform exactly with face batter and radius, 
sufficiently rigid to resist springing or deflection from concrete  placement.  Clean forms 
of all loose dirt, mortar or similar materials and apply a light coating of oil or other 
suitable material prior to concrete placement. 

1.  Slip Forms:  Contractor's option upon approval of the Architect. 

C. Reinforcement:  Refer to drawings for size and spacing.  Interrupt reinforcement at 
expansion joints. 

D. Concrete Placement:  Dampen subgrade to retain moisture in concrete mix.  Tamp and 
spade to consolidate concrete to entire length of pour.  Strike off upper surface to 
specified grades.  Cut drain pipes to conform to curb batter. 

E. Expansion Joints:  Locate joint filler at maximum 20 foot centers.  Trim off excess filler 
material flush to finish surface.  No sealant application required. 

F. Control Joints: at 8 feet on center, tooled joints, 1/2 inch radius. 

G. Finish:  Apply thin layer of mortar of 1 part portland cement to 1-1/2 parts  sand to 
exposed faces.  Trowel to a smooth and even finish with a fine hair broom applied 
parallel with the line of the work.  Round all edges to 1/2 inch radius.  No Contractor 
identification permitted. 

H. Curing:  Cure surfaces utilizing one of the following methods: 

1.  Spraying:  Spray water over curb and gutter and maintain wet for 7 days. 
2.  Spread polyethylene film over areas, lapping edges and sides, minimum 6 inches 

and sealing with pressure sensitive tape; cover with plywood or otherwise protect 
film from damage; maintain in place for 7 days. 

3.  Apply liquid-curing compound at rate of 200 sf per gallon, using power sprayer 
equipped with agitator. NOT FOR B
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3.9 FINISH AT EXPOSED VERTICAL SURFACES 

A. Rubbed Finish:  Apply the following to smooth-formed finished concrete: 

1.  Grout-Cleaned Finish (Sack-rubbed finish):  Remove fins, rough spots, stains, and 
hardened mortar by carefully rubbing with a fine abrasive stone to a smooth even 
surface.  Wet concrete surfaces and apply grout of a consistency of thick paint to 
coat surfaces and fill small holes.  Mix one part Portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
Portland cement in amounts determined by trial patches so color of dry grout will 
match adjacent surfaces.  Scrub grout into voids and remove excess grout.  When 
grout whitens, rub surface with clean burlap and keep surface damp by fog spray 
for at least 36 hours. 

2.  Smooth-Rubbed Finish:  Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture.  Do not apply cement grout other than that 
created by the rubbing process. 

3.  Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part 
Portland cement and one part fine sand with a 1:1 mixture of bonding agent and 
water.  Add white Portland cement in amounts determined by trial patches so 
color of dry grout will match adjacent surfaces.  Compress grout into voids by 
grinding surface.  In a swirling motion, finish surface with a cork float. 

A. Sandblast Finish: Light sandblast or Medium sandblast  where plywood or other smooth 
forms have been used, uniformly sand-blasted with sharp quartz sand under sufficient air 
pressure.  Such surfaces shall be thoroughly washed with clear water after sandblasting. 

3.10 BUILD-UP CONCRETE AT DOOR TRESHOLDS FOR ACCESSIBLITY COMPLIANCE 

A. Remove concrete areas as indicated on drawings. 

B. Install Threshold and Landing Mortar at front of doors, 72 x 60 refer to drawings inches, 
level area, and edges to ramp to a maximum slope of 5%. 

3.11 TOLERANCES 

A. Construction tolerances shall not violate dimensions, grades, slopes required by CBC 
for accessibility requirements.  Adjust work accordingly to comply with requirements. 

B. Comply with tolerances of ACI 117 and as follows: 

1.  Maximum deviation of 1/8 inch in 10 feet. 
2.  Elevation:  1/4 inch (6 mm). 
3.  Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm). 
4.  Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 

1/8 inch (3 mm). 
5.  Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm). 
6.  Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm). 
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7.  Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 
inch (13 mm). 

8.  Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  
Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm). 

9.  Joint Spacing:  3 inches (75 mm). 
10.  Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus. 
11.  Joint Width:  Plus 1/8 inch (3 mm), no minus. 

END OF SECTION 
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SECTION 31 50 00 

PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provisions of Division 01 apply to this section. 

B. Section Includes: 

Curb marking and red curbs. 

C. Related Sections 

Section 314100:  Site Concrete Work 

1.2 SUBMITTALS 

A. Shop Drawings: Submit Shop Drawings, indicating location, extent, color and texture of 
markings. 

B. Material Samples: Submit color Samples. 

1.3 PROJECT CONDITIONS 

A. Do not install  

1. Parking stripes, markings and accessibility symbols, as indicated. 
2. Fire lane/curb “No Parking” and Related Markings. 
3. Section 313000:  Asphalt Concrete Paving 
4. markings when adverse weather conditions are forecasted.  

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Paint:  Water emulsion-based Dura-Strip paint as manufactured by TMT-Pathway, or 
equal. 
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PART 3 - EXECUTION 

3.1 PAVEMENT MARKINGS 

A. Application of Paint: 

1. Prior to application of paint, allow the pavement to properly cure.  Clean and 
prepare in accordance with paint manufacturer's written recommendations. 

2. Provide mechanical equipment to install paint in a uniform, straight or curved 
pattern, without holidays and other defects. 

3. Do not permit traffic until paint has completely cured. 
4. Install 2 coats in thickness recommended by manufacturer. 

B. Marking Width and Color:  Unless indicated otherwise, marking width and color are as 
follows: 

 
  Width  Color 
1. Parking stall lines 4 inches White 
2. Traffic markings 4 inches Yellow 
3. Striping:   

 a. General 4 inches Yellow 
 b. Disabled 4 inches Blue equal to Color 

No. 15090 per Federal 
Standard 595B 

4. Disabled emblem 2 inches White on blue 
background. Blue 
equal to Color 
No.15090 per Federal 
Standard 595B. 

 

3.2 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

3.3 CLEANUP 

A. Remove rubbish, debris, and waste materials and legally dispose of off the Project site. 

END OF SECTION NOT FOR B
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SECTION 32 31 13 

CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provisions of Division 01 apply to this section 

B. Section Includes:     

1. Chain link fences and gates as indicated. 

1.2 SUBMITTALS 

A. Shop Drawings: 

1. Submit plans and details indicating extent of fences, locations of gates, and 
details of attachment and footings.  Indicate means and methods for surface 
preparation and finishing. 

1.3 QUALITY ASSURANCE 

A. Comply with Standard Specifications for Public Works Construction, current edition. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Concrete:  Class 500-C-2500 concrete furnished as prescribed in Section 201-1 
"Concrete, Mortar and Related Materials" of the Standard Specifications for Public Works 
Construction or may be provided in the following volumetric proportions: 

Portland Cement 1 part 
Fine Aggregate 2 parts 
Coarse Aggregate 4 parts 
(1/4 inch to 1-1/2 inches) 
Water 7-1/2 gallons, maximum per sack of cement 

B. Chain Link Fence Fabric:  Conforming to ASTM A 392, Class C2 zinc coating, 2.00 
ounces minimum per square foot of uncoated wire surface, hot-dipped galvanized after 
weaving, and top and bottom edges knuckled. 

1. Fabric for perimeter fencing and interior fencing shall be 9 gauge woven wire with 
2 inch mesh, unless otherwise specified.  
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2. Fences 12 feet high or less shall be furnished with single width fabric.  
3. Fabric for fencing on top of handball court shall be 9 gauge wire minimum with 1 

inch mesh. 

C. Posts, Top Rails, Brace Rails and Gate Frames:  Standard weight, galvanized, welded 
or seamless steel pipe conforming to ASTM A 53, with a minimum yield strength of 
50,000 psi.  Embed posts into footing as detailed on drawings.  

D. Schedule of Posts and Footings:  

E. Post Caps:  Malleable iron, ASTM A 47, Grade 32510, designed to fit snugly over posts 
with a minimum projection of 1-1/2 inches below top of posts. Post caps shall be 
manufactured with a curved top. 

F. Eye Tops:  Malleable iron, ASTM A 47, Grade 32510, designed to fit over line posts, and 
for through passage of top rail.  

G. Expansion Sleeve Couplings for Top Rails:  Steel, 6 inches long, designed to fit tightly on 
inside of rail, fitted with raised center. 

H. Rail Ends for Top Rails and Brace Rails: Malleable iron, ASTM A 47, Grade 32510, with 
holes to receive 3/8 inch bolts for securing to rail end bands. 

I. Tension Bands and Bands for Securing Rail Ends:  Mild steel flats, at least 11 gage x one 
inch, tension bands in gates shall be 11 gage x 1 inch.  Bolts for use with tension bands 
and rail end bands shall be 3/8 inch x 1-1/2 inches. 

J. Tension Bars:  Mild steel flats at least 3/16 inch x 3/4 inch. 

K. Tension Wire for Installation at Bottom of Fabric:  6 gauge steel spring wire, conforming 
to requirements of AISI Steel Products Manual, Carbon Steel Wire, Section 16, merchant 
quality, galvanized, soft temper with Type I coating.  Wavy type wire is not acceptable. 

L. Turnbuckles for installation with Tension Wires: Eye and hook type, drop forged steel, 
right and left hand threads, at least 3/8 inch screw diameter with at least 4-1/2 inches of 
take-up. 

M. Tie Wire: Aluminum ties 6 gauge for fastening fabric to posts, top rails and brace rails. At 
bottom tension wire 9 gauge galvanized hog rings shall be installed.  

N. Finish of Metal Parts: Post caps, couplings, rail ends, tension bands, tension bars, 
turnbuckles, rivets, bolts, and other metal parts and fittings shall be hot-dipped galvanized 
after fabrication, except bolts, which may be galvanized or cadmium-plated. Galvanizing 
shall conform to ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products, and ASTM A 47 Standard Specification for Ferritic 
Malleable Iron Castings. 

O. Provide plastic vertical privacy slats, 90% privacy type in frame and gates. NOT FOR B
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fences to heights indicated on Drawings. 

B. Space fence posts at equal intervals between terminal, angle, corner, and gate posts, 
and not more than 10 feet apart measured from center to center of posts.  In curved 
fence sections having a radius of 50 feet or less, space posts not more than 5 feet - 6 
inches apart.  Install posts so that top of eye of post caps are level with top of fabric. 

C. Install angle or corner posts at each change in direction of 15 degrees or more, at change 
of 5 percent or more in grade of fencing, and at the beginning and end of curved fence 
sections.  

D. Install terminal posts at ends of runs of fencing.  Install gateposts on both sides of 
driveway and pedestrian gates. For double-leaf gates, net opening between gate posts 
shall be gate size as indicated on Drawings, plus 3-1/2 inches; for single leaf gates, net 
opening shall be gate size plus 2-1/2 inches. 

E. Where a fence is to be installed on a curb, construct footings with top of footing level with 
the lower finish grade. Align posts, set plumb and true before placing footings. Remove 
splattered concrete from exposed pipe surfaces while concrete is still soft. In bituminous 
surfaced areas, install seal coat on top of concrete footings. 

F. Install fences with top rail.  Top rail shall pass through eye tops and be secured at ends 
with rail-end fittings and bands. 

G. Provide full length horizontal mid-rail set at mid-height of fence and rigidly secured to 
posts with rail end fittings and bands. 

H. Provide brace rails at angles, corners, and terminals at 1/4 and 3/4 of fence height. 
Provide one horizontal brace rail in panels adjacent to terminal, angle, corner, and 
gateposts, install at mid-height of fence and rigidly secured to posts with rail end fittings 
and bands. 

I. Provide a transom rail and fabric at top of pedestrian gate openings. Install transom rail 6 
feet - 8 inches above high point of grade at gate opening. Ends of transom rails shall be 
pinned or riveted to rail end fittings with 1/4 inch mild steel rivets. Pin or rivet must go 
through rail and peen.  Welding on rail ends is not permitted.  

J. Install bottom tension wire a minimum of 3 inches from grade for fencing, and provide a 
turnbuckle for each 150 feet of wire or fractional part thereof. Turnbuckles are not 
required in runs of 15 feet or less. Install ends of tension wires to posts in a manner to 
prevent slipping or loss of tension.  Wrap should start from fence side of post. Turn end 
of wire around post tightly twisted at least 3 times around wire.  At turnbuckles, wire 
through eye and tightly twist end at least 3 times around wire. Cut tail of bottom wire 
flush. NOT FOR B
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K. Install fence fabric on outward facing side of posts, except for tennis courts.  Install fence 
fabric with top edge projecting above top rail of fence. 

L. Install bottom of fence fabric to clear finish grades, except on bituminous surface install 
3/4 inch above such surface. Locally shape and trench ground surfaces where necessary 
to provide uniform top and bottom alignment of fence. 

M. Tightly stretch fabric and at terminal, pull corner, angle, and gateposts, secure with 
tension bars extending full height of fence. Secure tension bars to posts with bolted 
tension bands spaced not more than 14 inches apart. 

N. Bands and Ties:  Install bands and ties in accordance with following schedule: 

15 bands on 16 feet fence 16 ties on 16 feet fence 
11 bands on 12 feet fence 12 ties on 12 feet fence 
7 bands on 8 feet fence 7 ties on 8 feet fence 
6 bands on 6 feet fence 6 ties on 6 feet fence 
4 bands on 4 feet fence 4 ties on 4 feet fence 

O. Fasten fabric to line posts with wire ties spaced not more than 16 inches apart.  Where 6 
gauge aluminum ties are furnished, hook the tie at both ends. Installation of hooked ties 
with links is not permitted. 

P. Fasten fabric to top rails, mid-rails, brace rails, with wire ties spaced not more than 18 
inches apart.  Bend back ends of tie wires so as not to be a hazard.  At bottom tension 
wire, install hog rings spaced not more than 18 inches apart. Where 2 fabrics are 
furnished, lap the fabrics one mesh at mid-rail and tie both fabrics with 9 gauge wire or 6 
gauge aluminum ties to midrails. 

Q. Grind all field welds smooth, clean off flux and spatter, damaged galvanizing removed, 
burrs and projections ground off, properly prepared, then heavily coated with “Rust Bullet” 
as manufactured by Poliflex USA or equal product approved by Owner’s Office of 
Environmental Health and Safety. Install coating in accordance with written 
recommendations of manufacturer. 

R. Fabrication of Gates:  

1. Frames:  Fabricate gate frames from steel pipe of size specified, with joints at 
corners miter cut and continuously welded to sides. 

2. Fabric:  Install fence fabric to side members with tension bars and tension bands 
as specified, spaced not more than 14 inches apart. Tension bars shall extend full 
height of gate.  Install fence fabric to top and bottom members and to brace rail 
with wire ties as specified for top rails, spaced not more than 12 inches apart. 

3. Latches:  Weld gate latches and strikes to gate posts and frames. Welding shall be 
performed before gate frames are galvanized, or welds shall be finished as 
specified for field welds. 

4. Hinges:  Install and adjust hinges; burr or center punch threads of gate hinge bolts 
to prevent removal of nuts. Install 3 hinges on each post for swing gates. 

5. Grind welds flush and smooth. Hot-dip galvanize fabricated parts after welding, or 
finish weld as specified for field welds.  
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3.2 INSTALLATION OF GATES 

A. Provide gates of the sizes indicated on Drawings. Allow clearance on gates of 1-1/2 
inches at bottom and one inch at top.  Construct gates installed in sloping areas to 
conform to the grade. Provide an opening in each gate for access to locking device or 
padlock.  Knuckle ends of fabric cut for opening to eliminate hazards. 

3.3 COMPLETION 

A. Completed fencing shall form continuous units between points indicated with required 
parts, accessories, and fittings provided and installed.  Clean exposed metal surfaces of 
cement, grout and other foreign substances. 

3.4 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

3.5 CLEANUP 

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

END OF SECTION 
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	010731_Cutting and Patching
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.

	1.2 SUBMITTALS
	A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting and patching procedures will disturb or affect.  List services/systems that will be relocated and those that will be temporarily out of service.  Indicate how l...
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Engineer's Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.


	1.3 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Client's opinio...

	1.4 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Temporary Support:  Provide temporary support of Work to be cut.
	B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.



	013200_Construction Progress Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's construction schedule.
	2. Daily construction reports.
	3. Field condition reports.


	1.2 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical Activity:  An activity on the critical path that must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly owned, expiring Project resource available to both parties as needed to meet schedule milestones and Contract completion date.


	1.3 INFORMATIONAL SUBMITTALS
	A. Format for Submittals:  Submit required submittals in the following format:
	1. PDF electronic file.
	2. Two paper copies.

	B. Start-up Network Diagram:  Of size required to display entire network for entire construction period.  Show logic ties for activities.
	C. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule for entire construction period.
	1. Submit a working electronic copy of schedule, using software indicated, and labeled to comply with requirements for submittals.  Include type of schedule (initial or updated) and date on label.

	D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format for each activity in reports shall contain activity number, activity description, original duration, remaining duration, early start date, early finish date, ...
	1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual start date if known.
	2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending order by activity number and then early start date, or actual start date if known.
	3. Total Float Report:  List of all activities sorted in ascending order of total float.
	4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to Proceed until most recent Application for Payment.

	E. Daily Construction Reports:  Submit at weekly intervals.
	F. Field Condition Reports:  Submit at time of discovery of differing conditions.

	1.4 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts, submittal schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from entities involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of final completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the Work.  Comply with the following:
	1. Activity Duration:  Define activities so no activity is longer than 20 days, unless specifically allowed by Engineer.
	2. Procurement Activities:  Include procurement process activities for the following long lead items and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  Procurement cycle activities include, but are not limite...
	a. Substations.
	b. Transformers.

	3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's construction schedule with submittal schedule.
	4. Startup and Testing Time:  Include not less than 15 days for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, and allow time for Engineer’s administrative procedures necessary for certification of Substantial Completion.
	6. Punch List and Final Completion:  Include not more than 30 days for punch list and final completion.

	C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	1. Phasing:  Arrange list of activities on schedule by phase.
	2. Work under More Than One Contract:  Include a separate activity for each contract.
	3. Work by Owner:  Include a separate activity for each portion of the Work performed by Owner.
	4. Work Restrictions:  Show the effect of the following items on the schedule:
	a. Coordination with existing construction.
	b. Limitations of continued occupancies.
	c. Uninterruptible services.
	d. Partial occupancy before Substantial Completion.
	e. Use of premises restrictions.
	f. Provisions for future construction.
	g. Seasonal variations.
	h. Environmental control.

	5. Work Stages:  Indicate important stages of construction for each major portion of the Work.

	D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and final completion
	E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update.  Summarize the following issues:
	1. Unresolved issues.
	2. Unanswered RFIs.
	3. Rejected or unreturned submittals.
	4. Notations on returned submittals.

	F. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar days behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the schedule.
	G. Computer Scheduling Software:  Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.
	1. Utilize Microsoft Project, for Windows XP operating system.


	2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)
	A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, Contractor's construction schedule within 30 days of date established for the Notice to Proceed.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.
	1. For construction activities that require three months or longer to complete, indicate an estimated completion percentage in 10 percent increments within time bar.


	2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Start-up Network Diagram:  Submit diagram within 14 days of date established for the Notice to Proceed.  Outline significant construction activities for the first 90 days of construction.  Include skeleton diagram for the remainder of the Work and ...
	C. CPM Schedule:  Prepare Contractor's construction schedule using a cost- and resource-loaded, time-scaled CPM network analysis diagram for the Work.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 60 days after date established for the Notice to Proceed.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Engineer's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Use "one workday" as the unit of time for individual activities.  Indicate nonworking days and holidays incorporated into the schedule in order to correlate with Contract Time.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the start-up network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for the following activities:
	a. Preparation and processing of submittals.
	b. Mobilization and demobilization.
	c. Purchase of materials.
	d. Delivery.
	e. Fabrication.
	f. Utility interruptions.
	g. Installation.
	h. Work by Owner that may affect or be affected by Contractor's activities.
	i. Testing.
	j. Punch list and final completion.
	k. Activities occurring following final completion.

	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.


	E. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using a network fragment to demonstrate the effect of the proposed change on the overall project schedule.
	F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.
	9. Average size of workforce.
	10. Dollar value of activity (coordinated with the schedule of values).

	G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity durations in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.


	2.4 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. Equipment at Project site.
	5. Material deliveries.
	6. High and low temperatures and general weather conditions, including presence of rain or snow.
	7. Accidents.
	8. Meetings and significant decisions.
	9. Unusual events.
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Emergency procedures.
	13. Orders and requests of authorities having jurisdiction.
	14. Change Orders received and implemented.
	15. Construction Change Directives received and implemented.
	16. Services connected and disconnected.
	17. Equipment or system tests and startups.
	18. Partial completions and occupancies.
	19. Substantial Completions authorized.

	B. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for Information.  Include a detailed description of the differing c...


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate final completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	013300_Submittal Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other miscellaneous submittals.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer's approval.  Submittals may be rejected for not complying with requirements.

	1.3 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Engineer's receipt of submittal.
	1. Initial Review:  Allow 7 days for initial review of each submittal.  Allow additional time if processing must be delayed to permit coordination with subsequent submittals.  Architect will advise Contractor when a submittal being processed must be d...
	2. If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Allow 7 days for processing each resubmittal.
	4. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing.

	C. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Unique identifier, including revision number.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Other necessary identification.


	D. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on submittals.
	E. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions of the Contract Documents, initial submittal may serve as final submittal.
	F. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Engineer will return submittals, without review received from sources other than Contractor.
	1. Include Contractor's certification stating that information submitted complies with requirements of the Contract Documents.

	G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	H. Use for Construction:  Use only final submittals with mark indicating action taken by Engineer in connection with construction.
	I. Contractor shall transmit all submittals at one time. Partial submittals transmitted at separate times may be returned without review by the Engineer.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise indicated.  Engineer will return two copies.  Mark up and retain one returned copy as a Project Record Document.

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with recognized trade association standards.
	i. Compliance with recognized testing agency standards.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.
	3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 1T8-1/2 by 11 inches1T but no larger than 1T30 by 42 inches1T.


	2.2 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise indicated.  Architect will not return copies.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	3. Test and Inspection Reports

	B. Contractor's Construction Schedule
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names of fi...
	E. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.
	F. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	G. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	H. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.
	I. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it.  Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken.
	C. Informational Submittals:  Engineer will review each submittal and will not return it, or will reject and return it if it does not comply with requirements.  Engineer will forward each submittal to appropriate party.
	D. Submittals not required by the Contract Documents will not be reviewed and may be discarded.
	E. Incomplete or partial submittals may be returned without review by the Engineer.



	016000_Product Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.

	1.2 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.3 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Engineers Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Engineer will notify Contractor of approval or rejection of proposed comparab...
	a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 1 through 26. Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or equal product that complies with requirements. Products listed are based on the design package and products of equal or ...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. As a minimum standard.
	b. Nonrestricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparable Pro...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements.  Comparable products or substitutions will be considered where submitted products m...
	b. Nonrestricted List:  Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements.  Comply with requirements in "Compa...

	5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufactur...


	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, the Owner may return requests without action, except to r...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017700_Closeout Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents.
	3. Operation and maintenance manuals.
	4. Warranties.
	5. Instruction of Owner's personnel.
	6. Final cleaning.


	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Complete startup testing of systems.
	8. Submit test/adjust/balance records.
	9. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	10. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	11. Complete final cleaning requirements, including touchup painting.
	12. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the list shall state that each item has been completed or otherwis...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 PROJECT RECORD DOCUMENTS
	A. General:  Do not use Project Record Documents for construction purposes.  Protect Project Record Documents from deterioration and loss.  Provide access to Project Record Documents for Architect's reference during normal working hours.
	B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of Contract Drawings and Shop Drawings.
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.

	C. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.  Mark copy to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and ...
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.

	D. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and iden...

	1.5 OPERATION AND MAINTENANCE MANUALS
	A. Assemble a complete set of operation and maintenance data indicating the operation and maintenance of each system, subsystem, and piece of equipment not part of a system.  Include operation and maintenance data required in individual Specification ...
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	B. Organize operation and maintenance manuals into suitable sets of manageable size.  Bind and index data in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, with pocket inside the covers to re...

	1.6 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 1T8-1/2-by-11-inch1T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 DEMONSTRATION AND TRAINING
	A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner with at least 7 days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.

	B. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.  For each training module, develop a learning objecti...
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.


	3.2 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Remove debris and surface dust from limited acce...
	f. Sweep concrete floors broom-clean in unoccupied spaces.
	g. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	017823_Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.


	1.2 SUBMITTALS
	A. Manual:  Submit 6 of each manual in final form at least 7 days before final inspection.  Engineer will return copy with comments within 7 days after final inspection.
	1. Correct or modify each manual to comply with Architect's comments.  Submit 6 copies of each corrected manual within 7 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain a title page, table of conten...
	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to content of volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 1T8-1/2-by-11-inch1T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside ...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include startup, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.3 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in the manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer o...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures.
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information contained...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting operation and maintenance documentation.



	017839_Project Record Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Product Data.


	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit 6 of marked-up Record Prints.
	2. Number of Copies:  Submit copies of Record Drawings as follows:
	a. Initial Submittal:  Submit one set of plots from corrected Record CAD Drawings and one set of marked-up Record Prints.  Engineer will initial and date each plot and mark whether general scope of changes, additional information recorded, and quality...
	b. Final Submittal:  Submit 6 sets of marked-up Record Prints, and the following:
	1) Record Transparencies:  One set.
	2) Record CAD Drawing Files and Plots:  6 each.





	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place transparencies in durable tube-type drawing containers with end caps.  Mark end cap of each container with identification.  If container does not include complete set...
	3. Record CAD Drawings:  Organize CAD information into separate electronic files that correspond to each sheet of the Contract Drawings.  Name each file with the sheet identification.  Include identification in each CAD file.
	4. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Engineer.
	e. Name of Contractor.




	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents...



	017900_Demonstration and Training
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training video recordings.


	1.2 INFORMATIONAL SUBMITTALS
	A. Instruction Program:  Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module....
	1. Indicate proposed training modules utilizing manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recording of live instructional module.


	1.3 CLOSEOUT SUBMITTALS
	A. Demonstration and Training Video Recordings:  Submit two copies within seven days of end of each training module.
	1. At completion of training, submit complete training manual(s) for Owner's use.


	1.4 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...

	1.5 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations.
	B. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following as applica...
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a training manual organized in coordination with requirements in Division 1.

	3.2 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.
	2. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days' advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a demonstration performance-based test.

	3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS
	A. General:  Engage a qualified commercial videographer to record demonstration and training video recordings.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not ...
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	B. Video Recording Format:  Provide high-quality color video recordings with menu navigation in format acceptable to Engineer.
	C. Narration:  Describe scenes on video recording by video recording is recorded.  Include description of items being viewed.
	D. Pre-Produced Video Recordings:  Provide video recordings used as a component of training modules in same format as recordings of live training.



	260100 Basic Electrical Requirements
	260476 Enclosed Circuit Breakers
	260500 Common Work Results for Electrical
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side more than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T and 1 or more sides equal to, or more than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.



	2.2  SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	3. Pressure Plates: Carbon steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3  GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria is not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2  SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	G. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3  SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...



	260519 600V LV Cndctrs & Cables
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.

	260526 Grounding & Bonding
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in Part 3 "Field Quality Control" Article, including the following:
	1. Test wells.
	2. Ground rods.
	3. Ground rings.
	4. Grounding arrangements and connections for separately derived systems.
	5. Grounding for sensitive electronic equipment.

	C. Qualification Data:  For testing agency and testing agency's field supervisor.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:
	1. Instructions for periodic testing and inspection of grounding features at grounding connections for separately derived systems based on NETA MTS and CEC Article 250.
	a. Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.
	b. Include recommended testing intervals.



	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the International Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the International Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.
	D. Comply with the California Electrical Code (CEC).


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T4T (6 mm)4T in diameter.
	5. Bonding Conductor:  No. 4 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.


	1.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3  GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 1T3/4 inch by10 feet1T4T (19 mm by 3 m) 4Tin diameter.
	B. Chemical-Enhanced Grounding Electrodes (Drawing reference; XIT):  Copper tube, straight or L-shaped, charged with nonhazardous electrolytic chemical salts.
	1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 1T48 inches1T4T (1200 mm)4T long.
	2. Backfill Material:  Electrode manufacturer's recommended material.

	C. Copper Ground Mesh (Mat): #4 copper mesh, 24” square with no overhang. Equal to Harger Lightning and Grounding Products or equal.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 4/0 AWG minimum.
	1. Bury at least 1T24 inches1T4T (600 mm)4T below grade.
	2. Duct-Bank Grounding Conductor:  Bury 1T12 inches1T4T (300 mm)4T above duct bank when indicated as part of duct-bank installation.

	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at leas...
	D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 1T1 inch1T4T (25 mm)4T, minimum, from wall 1T6 inches1T4T (150 mm)4T above finished floor, unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, down to specified height above floor, and connect to horizontal bus.

	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements and CEC Article 250.
	B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 1T4 inches1T4T (100 mm)4T will extend above finished floor.  If necessary, install ground rod before manhole is pl...
	C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG m...
	D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding elec...

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits sized per C.E.C. Table 250-122.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by CEC:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.

	C. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding terminals.  Terminate at equipment grounding c...
	D. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...

	3.4 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Common Ground Bonding with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at close...
	C. Ground Rods:  Drive rods until tops are 1T2 inches1T4T (50 mm)4T below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," and shall be at least 1T12 inches1T4T (300 mm)4T deep, with cover.
	1. Test Wells:  Install at least one test well for each service, unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 1T60 feet1T4T (18 m)4T apart.
	H. Ground Ring:  Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column and where indicated on the drawings.
	1. Install tinned-copper conductor not less than No. 4/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring (where indicated) not less than 1T24 inches1T4T (600 mm)4T from building foundation.

	I. UFER Ground (Concrete-Encased Grounding Electrode):  Fabricate according to CEC, using a minimum of 40 feet (12 meters) of bare copper conductor not smaller than No. 4/0 AWG.
	1. If concrete foundation is less than 1T20 feet1T4T (6 m)4T long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building grounding grid or to grounding electrode external to concrete.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	C. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	3. Prepare dimensioned drawings locating each test well, ground rod and ground rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	D. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohms.
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  10 ohms.

	E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260532 Identification For Electrical Systems
	260533 Raceways and Boxes
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.
	2. For handholes and boxes for underground wiring, including the following:
	a. Duct entry provisions, including locations and duct sizes.
	b. Frame and cover design.
	c. Grounding details.
	d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
	e. Joint details.


	C. Samples for Initial Selection:  For wireways and surface raceways with factory-applied texture and color finishes.
	1. Size:  12” (300mm).

	D. Samples for Verification:  For each type of exposed finish required for wireways and surface raceway, prepared on Samples of size indicated below.
	1. Size:  12” (300mm).

	E. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members in the paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in the paths of conduit groups with common supports.

	F. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and cabinets and their mounting provisions, including those for internal components, will withstand seismic forces defined in Division 26 Section "Vibration and...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the cabinet or enclosure will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will retain its enclosure characteristics, including its interior accessibility, a...

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	G. Qualification Data:  For professional engineer and testing agency.
	H. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.


	PART 2 - PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	C. Rigid Steel Conduit:  ANSI C80.1.
	D. Aluminum Rigid Conduit:  ANSI C80.5.
	E. IMC:  ANSI C80.6.
	F. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  1T0.040 inch1T4T (1 mm)4T, minimum.

	G. EMT:  ANSI C80.3.
	H. FMC:  Zinc-coated steel.
	I. LFMC:  Flexible steel conduit with PVC jacket.
	J. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel, raintight compression with integral insulated throat.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 1T0.040 inch1T4T (1 mm)4T, with overlapping sleeves protecting threaded joints.

	K. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	C. ENT:  NEMA TC 13.
	D. RNC:  NEMA TC 2, Type EPC-80-PVC, unless otherwise indicated.
	E. LFNC:  UL 1660.
	F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	G. Fittings for LFNC:  UL 514B.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Arnco Corporation.
	2. Endot Industries Inc.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products.

	C. Description:  Comply with UL 2024; flexible type, approved for riser installation.

	2.4 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	C. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1 or 3R, unless otherwise indicated on drawings or as required for specific installation.
	D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	E. Wireway Covers:  Screw-cover type or Flanged-and-gasketed type for specific installation to maintain NEMA rating.
	F. Finish:  Manufacturer's standard enamel finish.

	2.5 NONMETALLIC WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following where specifically noted on plans:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.
	3. Or approved equal.

	C. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.  Connectio...
	D. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	E. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.6 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	F. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular.
	G. Nonmetallic Floor Boxes:  Not permitted on project.
	H. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	I. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	J. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

	K. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. Description:  Comply with SCTE 77.
	1. Color of Frame and Cover:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, as indicated for each service.
	6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 1T12 inches wide by 24 inches long1T4T (300 mm wide by 600 mm long)4T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.
	e. Brooks.



	2.8 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T4T (1.3- or 3.5-mm)4T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.9 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	D. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.10 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 - EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit or IMC.
	2. Concealed Conduit, Aboveground:  EMT.
	3. Underground Conduit:  RNC, Type EPC-Schedule 40-PVC, direct buried.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.
	6. Application of Handholes and Boxes for Underground Wiring:
	a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Traffic rated (Minimum H20) steel.
	b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Traffic rated (H20) steel.
	c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  Traffic rated (H20) steel.


	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Physical Damage:  IMC.  Includes but not limited to, raceways in the following locations:
	a. Shop Areas.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.
	d. Kitchen Areas.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	6. Damp or Wet Locations:  IMC (minimum).
	7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  EMT unless otherwise noted on drawings.
	8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  EMT.
	9. Raceways for Concealed General Purpose Distribution of Optical Fiber or Communications Cable: EMT.
	10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.

	C. Minimum Raceway Size: 1T1/2-inch1T4T (16-mm)4T trade size for above ground and 1 inch (27-mm) trade size for below grade.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.
	G. Conduit installed to supply power to all mechanical equipment and rotating electrical equipment shall be waterproof flexible steel conduit. Conduit shall be 12 inches (307-mm) minimum in length for 2” (53-mm) conduit and smaller. 18” (457-mm) minim...
	H. Flexible metal conduit shall be used at lighting fixture connections only and no lengths shall exceed 6’-0” (1.75-m).
	I. MC (Metal-Clad Cable): Not allowed on project.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T4T (150-mm)4T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation, swab all conduits and vacuum all related boxes.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems" minimum.
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab/grade.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Not Allowed
	2. Change from RNC, Type EPC-80-PVC to PVC coated rigid steel conduit or RGS before rising above the floor through slab.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T4T (90-kg)4T tensile strength.  Leave at least 1T12 inches1T4T (300-mm)4T of slack at each end of pull wire. Provide permanent namepl...
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 1T1-Inch1T4T (25-mm)4T minimum trade size and larger:  Install raceways in maximum lengths of 1T75 feet1T4T (23-m)4T.
	2. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...
	3. All bend radiuses for conduit shall comply with TIA/EIA guidelines.

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by CEC.

	N. Expansion-Joint Fittings for RNC:  Not permitted on project.
	O. Firmly support and fasten conduit in place. Support rigid metal conduit and electrical metallic tubing at maximum intervals of 10 feet (3-m) and within 12 inches (300-mm) of every outlet box, cabinet or fitting. Support flexible metal conduit at ma...
	P. Do not strap or fasten rigid conduit or electrical metallic tubing to mechanical equipment or equipment subject to vibration or mounted on shock absorbing bases, including sprinkler or pneumatic pipe or tubing. Provide independent support as required.
	Q. Provide independent support for conduit rising from floor for motor connections if over 18 inches (457-mm) above floor. Do not attach to motors, ductwork, or mechanical equipment.
	R. Flexible Conduit Connections:  Use maximum of 1T72 inches1T4T (1830-mm)4T of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	S. Exposed conduit to view shall be installed parallel to and perpendicular to the building structure. Conduits installed above suspended ceilings shall not be secured to ceiling support wires. Support electrical and communication conduits and fixture...
	T. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	U. Outlet boxes exposed to view (except in electrical or mechanical rooms) shall be smooth sided one-piece steel type equal to Wiremold V5744 series or equal.
	V. Set metal floor boxes level and flush with finished floor surface. Coordinate with Architectural floor finishes prior to installation of floor boxes so that finished floor box with cover will be flush with floor service even when floors are exposed...
	W. Set metallic floor boxes level.  Trim after installation to fit flush with finished floor surface.
	X. Coordinate with Architectural drawings for tackable wallboards and install box rings so that no space exists between device and wall plate.
	Y. No non-metallic conduit is allowed above grade.
	Z. Conduit and boxes installed in areas with corrosive atmosphere (swimming pool equipment areas, etc.) shall be coated with a bitumasitc coating, zinc-rich paint, acrylic, urethane or weather stable epoxy-based resin. Provide minimum of two coats.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A.

	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1T1/2-inch1T4T (12.5-mm)4T sieve to 1TNo. 41T4T (4.75-mm)4T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1T1 inch1T4T (25-mm)4T above finished grade in unpaved areas.
	D. Install handholes and boxes with bottom depth as required to meet elevation of incoming conduits.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fitt...

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 7 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 1T50 inches1T4T (1270-mm)4T and no side greater than 1T16 inches1T4T (400-mm)4T, thickness shall be 1T0.052 inch1T4T (1.3-mm)4T.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 1T50 inches1T4T (1270-mm)4T and 1 or more sides equal to, or greater than, 1T16 inches1T4T (400-mm)4T, thickness shall be 1T0.138 inch1T4T (3.5-mm)4T.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 1T2 inches1T4T (50-mm)4T above finished floor level.
	H. Size pipe sleeves to provide 1T1/4-inch1T4T (6.4-mm)4T annular clear space between sleeve and raceway unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply with Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T4T (25-mm)4T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T4T (25-mm)4T annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 7 Section "Penetration Fir...

	3.8 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260548 Vibration & Seismic Controls for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Isolation pads.
	2. Spring isolators.
	3. Restrained spring isolators.
	4. Channel support systems.
	5. Restraint cables.
	6. Hanger rod stiffeners.
	7. Anchorage bushings and washers.

	B. Related Sections include the following:
	1. Division 26 Section "Hangers And Supports For Electrical Systems" for commonly used electrical supports and installation requirements.


	1.3 DEFINITIONS
	A. The IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.
	C. OSHPD:  Office of Statewide Health Planning and Development for the State of California.
	D. CEC: California Electrical Code.
	E. CBC: California Building Code.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	a. Electrical equipment shall be seismically anchored to conform to C.C.R. Title 24, 2010 CBC Section 1632A and Table 16A-O, Anchorage details not shown on the approved plans or otherwise approved by the County are subject to field approval by the Eng...


	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.

	B. Coordination Drawings:  Show coordination of seismic bracing for electrical components with other systems and equipment in the vicinity, including other supports and seismic restraints.
	C. Welding certificates.
	D. Qualification Data:  For Testing Agency.
	E. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to aut...
	B. Comply with seismic-restraint requirements in the CBC unless requirements in this Section are more stringent.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...
	E. Comply with CEC.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide a comparable product by one of the following:
	1. Ace Mountings Co., Inc.
	2. Amber/Booth Company, Inc.
	3. California Dynamics Corporation.
	4. Isolation Technology, Inc.
	5. Kinetics Noise Control.
	6. Mason Industries.
	7. Vibration Eliminator Co., Inc.
	8. Vibration Isolation.
	9. Vibration Mountings & Controls, Inc.

	D. Pads :  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment. Refer to...
	1. Resilient Material:  Oil- and water-resistant neoprene.


	2.2 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide a comparable product by one of the following:
	1. Amber/Booth Company, Inc.
	2. California Dynamics Corporation.
	3. Cooper B-Line, Inc.; a division of Cooper Industries.
	4. Hilti Inc.
	5. Loos & Co.; Seismic Earthquake Division.
	6. Mason Industries.
	7. TOLCO Incorporated; a brand of NIBCO INC.
	8. Unistrut; Tyco International, Ltd.

	D. General Requirements for Restraint Components:  Rated strengths, features, and application requirements shall be as defined in reports by an agency acceptable to the County.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least 4 times the maximum seismic forces to which they will be subjected.

	E. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	F. Restraint Cables:  ASTM A 603 galvanized steel cables in concealed spaces and  ASTM A 492 stainless-steel cables in areas exposed to view in public spaces. Both shall have end connections made of steel assemblies with thimbles, brackets, swivels, a...
	G. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.  Do not weld stiffeners to rods.
	H. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchors and studs.
	I. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.
	J. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	K. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and as tested according to ASTM E 488...
	L. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior ...

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to the County.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment and Hanger Restraints:
	1. Install restrained isolators on electrical equipment.
	2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 1T0.125 inch1T4T (3.2 mm)4T.
	3. Install seismic-restraint devices using methods approved by the County.

	B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	D. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connecti...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Engineer, before connecting anchorage device to restrained component (unless postconnection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by the County.
	5. Test to 90 percent of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. Verify snubber minimum clearances.
	9. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	260572 Acceptance Testing
	1.1 It is the intent of these acceptance tests to assure that all Contractor supplied equipment is operational and within industry and manufacturer’s tolerances and is installed in accordance with designed specifications.
	A. The acceptance tests and inspections shall determine suitability for energization of switchgear and cables.
	B. Items that shall be checked, inspected, and tested include, but are not  limited to, the following:

	260601 - 3-Way Manual Transfer Switch
	260850 Overcurrent Protective Device Coordination Study
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes computer-based, fault-current and overcurrent protective device coordination studies.  Protective devices shall be set based on results of the protective device coordination study.
	1. No series rated equipment is allowed.


	1.3 SUBMITTALS
	A. Product Data:  For computer software program to be used for studies.
	B. Product Certificates:  For coordination-study and fault-current-study computer software programs, certifying compliance with IEEE 399.
	C. Qualification Data:  For coordination-study specialist.
	D. Other Action Submittals:  The following submittals shall be made after the approval process for system protective devices has been completed.  Submittals shall be in digital form.
	1. Coordination-study input data, including completed computer program input data sheets.
	2. Study and Equipment Evaluation Reports.
	3. Coordination-Study Report.

	E. Submit study prior to construction.

	1.4 QUALITY ASSURANCE
	A. Studies shall use computer programs that are distributed nationally and are in wide use.  Software algorithms shall comply with requirements of standards and guides specified in this Section.  Manual calculations are not acceptable.
	B. Coordination-Study Specialist Qualifications:  An entity experienced in the application of computer software used for studies, having performed successful studies of similar magnitude on electrical distribution systems using similar devices.
	1. Professional engineer, licensed in the state where Project is located, shall be responsible for the study.  All elements of the study shall be performed under the direct supervision and control of engineer.

	C. Comply with IEEE 242 for short-circuit currents and coordination time intervals.
	D. Comply with IEEE 399 for general study procedures.


	PART 2 -  PRODUCTS
	2.1 COMPUTER SOFTWARE DEVELOPERS
	A. Available Computer Software Developers:  Subject to compliance with requirements, companies offering computer software programs that may be used in the Work include, but are not limited to, the following:
	B. Computer Software Developers: Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on the drawings or a product by one of the following:
	1. CGI CYME.
	2. EDSA Micro Corporation.
	3. ESA Inc.
	4. Operation Technology, Inc.
	5. SKM Systems Analysis, Inc.


	2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS
	A. Comply with IEEE 399.
	B. Analytical features of fault-current-study computer software program shall include "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.
	C. Computer software program shall be capable of plotting and diagramming time-current-characteristic curves as part of its output.  Computer software program shall report device settings and ratings of all overcurrent protective devices and shall dem...
	1. Optional Features:
	a. Arcing faults.
	b. Simultaneous faults.
	c. Explicit negative sequence.
	d. Mutual coupling in zero sequence.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine Project overcurrent protective device submittals for compliance with electrical distribution system coordination requirements and other conditions affecting performance.  Devices to be coordinated are indicated on Drawings.
	1. Proceed with coordination study only after relevant equipment submittals have been assembled.  Overcurrent protective devices that have not been submitted and approved prior to coordination study may not be used in study.


	3.2 POWER SYSTEM DATA
	A. Gather and tabulate the following input data to support coordination study:
	1. Product Data for overcurrent protective devices specified in other Division 26 Sections and involved in overcurrent protective device coordination studies.  Use equipment designation tags that are consistent with electrical distribution system diag...
	2. Impedance of utility service entrance.
	3. Electrical Distribution System Diagram:  In hard-copy and electronic-copy formats, showing the following:
	a. Circuit-breaker and fuse-current ratings and types.
	b. Relays and associated power and current transformer ratings and ratios.
	c. Transformer kilovolt amperes, primary and secondary voltages, connection type, impedance, and X/R ratios.
	d. Generator kilovolt amperes, size, voltage, and source impedance.
	e. Cables:  Indicate conduit material, sizes of conductors, conductor material, insulation, and length.
	f. Busway ampacity and impedance.
	g. Motor horsepower and code letter designation according to NEMA MG 1.

	4. Data sheets to supplement electrical distribution system diagram, cross-referenced with tag numbers on diagram, showing the following:
	a. Special load considerations, including starting inrush currents and frequent starting and stopping.
	b. Transformer characteristics, including primary protective device, magnetic inrush current, and overload capability.
	c. Motor full-load current, locked rotor current, service factor, starting time, type of start, and thermal-damage curve.
	d. Generator thermal-damage curve.
	e. Ratings, types, and settings of utility company's overcurrent protective devices.
	f. Special overcurrent protective device settings or types stipulated by utility company.
	g. Time-current-characteristic curves of devices indicated to be coordinated.
	h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere or current sensor rating, long-time adjustment range, short-time adjustment range, and instantaneous adjustment range for circuit breakers.
	i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, instantaneous attachment adjustment range, and current transformer ratio for overcurrent relays.
	j. Panelboards, switchboards, motor-control center ampacity, and interrupting rating in amperes rms symmetrical.



	3.3 FAULT-CURRENT STUDY
	A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-breaker positions of the electrical power distribution system.  The calculation shall be for a current immediately after initiation and for a three-phase bo...
	1. Switchgear and switchboard bus.
	2. Medium-voltage controller.
	3. Motor-control center.
	4. Distribution panelboard.
	5. Branch circuit panelboard.

	B. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project.  Include studies of system-switching configurations and alternate operations that could result in maximum fault cond...
	C. Calculate momentary and interrupting duties on the basis of maximum available fault current.
	D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with IEEE 141 or IEEE 241 and IEEE 242.
	1. Transformers:
	a. ANSI C57.12.10.
	b. ANSI C57.12.22.
	c. ANSI C57.12.40.
	d. IEEE C57.12.00.
	e. IEEE C57.96.

	2. Medium-Voltage Circuit Breakers:  IEEE C37.010.
	3. Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1.
	4. Low-Voltage Fuses:  IEEE C37.46.

	E. Study Report:
	1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents on electrical distribution system diagram.
	2. Show interrupting (5-cycle) and time-delayed currents (6 cycles and above) on medium- voltage breakers as needed to set relays and assess the sensitivity of overcurrent relays.

	F. Equipment Evaluation Report:
	1. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or higher than calculated 1/2-cycle symmetrical fault current.
	2. For devices and equipment rated for asymmetrical fault current, apply multiplication factors listed in the standards to 1/2-cycle symmetrical fault current.
	3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; verify adequacy of equipment grounding conductors and grounding electrode conductors at maximum ground-fault currents.  Ensure that short-circuit withstand ratings ar...


	3.4 COORDINATION STUDY
	A. Perform coordination study using approved computer software program.  Prepare a written report using results of fault-current study.  Comply with IEEE 399.
	1. Calculate the maximum and minimum 1/2-cycle short-circuit currents.
	2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-circuit currents.
	3. Calculate the maximum and minimum ground-fault currents.

	B. Comply with IEEE 141 or IEEE 241 and IEEE 242 recommendations for fault currents and time intervals.
	C. Transformer Primary Overcurrent Protective Devices:
	1. Device shall not operate in response to the following:
	a. Inrush current when first energized.
	b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is specified for that transformer.
	c. Permissible transformer overloads according to IEEE C57.96 if required by unusual loading or emergency conditions.

	2. Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.

	D. Motors served by voltages more than 600 V shall be protected according to IEEE 620.
	E. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.  Demonstrate that equipment withstands the maximum short-circuit current for a time equiva...
	F. Coordination-Study Report:  Prepare a written report indicating the following results of coordination study:
	1. Tabular Format of Settings Selected for Overcurrent Protective Devices:
	a. Device tag.
	b. Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup values.
	c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous settings.
	d. Fuse-current rating and type.
	e. Ground-fault relay-pickup and time-delay settings.

	2. Coordination Curves:  Prepared to determine settings of overcurrent protective devices to achieve selective coordination.  Graphically illustrate that adequate time separation exists between devices installed in series, including power utility comp...
	a. Device tag.
	b. Voltage and current ratio for curves.
	c. Three-phase and single-phase damage points for each transformer.
	d. No damage, melting, and clearing curves for fuses.
	e. Cable damage curves.
	f. Transformer inrush points.
	g. Maximum fault-current cutoff point.


	G. Completed data sheets for setting of overcurrent protective devices.



	262416 Panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Distribution panelboards and Utility Service metering where noted on plans.
	2. Lighting and appliance branch-circuit panelboards.
	3. Load centers.
	4. Transient voltage suppression panelboards.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. RFI:  Radio-frequency interference.
	D. RMS:  Root mean square.
	E. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of panelboard, overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characte...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Enclosure types and details for types other than NEMA 250, Type 1.
	b. Bus configuration, current, and voltage ratings.
	c. Short-circuit current rating of panelboards and overcurrent protective devices.
	d. UL listing for series rating of installed devices.
	e. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.

	2. Wiring Diagrams:  Power, signal, and control wiring.

	C. Manufacturer Seismic Qualification Certification:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for E...
	1. Basis of Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Qualification Data:  For testing agency.
	E. Field quality-control test reports including the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	F. Panelboard Schedules:  For installation in panelboards. Submit final versions after load balancing.
	G. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device.


	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the International Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the International Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.
	C. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories through one source from a single manufacturer.
	D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of panelboards and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
	E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	F. Comply with NEMA PB 1.
	G. Comply with CEC.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions, unless otherwise indicated:
	1. Ambient Temperature:  Not exceeding 1T110 deg F1T4T (43 deg C)4T.
	2. Altitude:  Not exceeding 1T6600 feet1T4T (2000 m)4T.

	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 1T6600 feet1T4T (2000 m)4T.

	C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Architect and Owner no fewer than 14 days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Architects and Owners written permission.


	1.7 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, and encumbrances to workspace clearance req...
	B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Six spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
	a. Eaton - Cutler/Hammer, or approved equal by:
	b. Square D.
	c. General Electric.



	2.2 MANUFACTURED UNITS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	B. Enclosures:  Flush- and surface-mounted cabinets.  NEMA PB 1, Type 1.
	1. Rated for environmental conditions at installed location.
	a. Outdoor Locations:  NEMA 250, Type 3R unless noted otherwise.
	b. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.
	c. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.
	6. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.
	7. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.
	8. Directory Card:  With transparent protective cover, mounted in metal frame, inside panelboard door.
	9. Identifying nameplate with full description as specified in Section 260532.

	C. Phase and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors; bonded to box.
	3. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground conductors; insulated from box.
	4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
	5. Split Bus:  Vertical buses divided into individual vertical sections.

	D. Conductor Connectors:  Suitable for use with conductor material.
	1. Main and Neutral Lugs:  Compression type.
	2. Ground Lugs and Bus Configured Terminators:  Compression type.
	3. Feed-Through Lugs:  Compression type suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	4. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

	E. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main service disconnect switches.
	F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for future installation of devices.

	2.3 PANELBOARD SHORT-CIRCUIT RATING
	A. UL label indicating connected rating with integral or remote upstream overcurrent protective devices.  Include size and type of upstream device allowable, branch devices allowable, and UL connected short-circuit rating. Series rated panels and rela...
	B. Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.4 DISTRIBUTION PANELBOARDS
	A. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.  Omit for fused-switch panelboards.
	B. Main Overcurrent Protective Devices:  Circuit Breaker.
	C. Branch Overcurrent Protective Devices:
	1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on type circuit breakers.
	2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers.


	2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Branch Overcurrent Protective Devices:  Bolt-on type circuit breakers, replaceable without disturbing adjacent units.
	B. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.6 LOAD CENTERS
	A. Overcurrent Protective Devices:  Plug-in, full-module circuit breaker.
	B. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 2.08 OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker:  UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip-unit circuit breakers shall have RMS sensing; field-replaceable rating plug; and with the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening of fuse compartment door.
	6. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip sensitivity.

	B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and number of poles.
	1. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.
	2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
	3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	4. Communication Capability:  Universal-mounted communication module with functions and features compatible with power monitoring and control system specified in Division 26 Section "Electrical Power Monitoring and Control."
	5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.
	6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-adjustable 0.1- to 0.6-second time delay.
	7. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	8. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	9. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking ground-fault protection function.
	10. Multipole units enclosed in a single housing or factory-assembled to operate as a single unit.

	C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	D. Fuses are specified in Division 26 Section "Fuses." ACCESSORY COMPONENTS AND FEATURES
	A. Furnish accessory set including tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Furnish portable test set to test functions of solid-state trip devices without removal from panelboard.
	C. Fungus Proofing:  Permanent fungicidal treatment for panelboard interior, including overcurrent protective devices and other components.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	C. Mount top of trim 1T74 inches1T4T (1880 mm)4T above finished floor, unless otherwise indicated.
	D. Mount plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish. Where panelboards are recessed into fire rated walls, notify Architect immediately of condition and provide additional furrin...
	E. Install overcurrent protective devices and controllers.
	1. Set field-adjustable switches and circuit-breaker trip ranges.

	F. Install filler plates in unused spaces.
	G. Stub out 1T1-inch1T4T (27-GRC)4T empty conduits where noted on plans.
	H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing in a neat and professional manor.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads (after balancing panelboard loads).  Obtain approval from Architect of description or areas served before installing. The Contractor shall be responsible for updating directories to indicate ac...
	C. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic nameplate mounted with corrosion-resistant screws or rivets. Refer to Section 260532 for additional requirements.

	3.3 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	C. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	D. Perform the following field tests and inspections and prepare test reports:
	1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	E. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.

	F. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scanning of each panelboard.  Remove panel fronts so joints and connections are accessible to portable scanner.
	1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.
	2. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	3. Record of Infrared Scanning:  Prepare a certified report that identifies panelboards checked and describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	3.5 CLEANING
	A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and other spots.  Vacuum dirt and debris prior to pulling any conductors; do not use compressed air to assist in cleaning.  Repair exposed surfaces...
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	Remote Monitoring Software


	311000_Site Clearing
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Remove surface debris.
	B. Remove paving, curbs, foundations and surface improvements.
	C. Clear site of plant life and grass.
	D. Remove trees and shrubs.
	E. Remove root system of trees and shrubs.

	1.2 REGULATORY REQUIREMENTS
	A. Conform to applicable codes for disposal of debris. Burning debris on site not permitted.
	B. Coordinate clearing work with utility companies.


	PART 2 -  PRODUCTS
	NOT USED.

	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Verify that existing plant life and features designated to remain are tagged or identified.

	3.2 PROTECTION
	A. Protect utilities that are designated to remain from damage.
	B. Protect trees, plant growth and features designated to remain as final landscaping.
	C. Protect bench marks and designated existing structures from damage or displacement.
	D. Erect barricades in accordance with Title 8, Subchapter 4, Construction Safety Orders, California Code of Regulations.
	E. Protect existing items not indicated to be altered.

	3.3 CLEARING
	A. Clear areas required for access to site and execution of Work.
	B. Remove paving, curbs, foundations and surface improvements.  Patch and repair surfaces not indicated to be removed.
	C. Remove trees and shrubs indicated.  Remove stumps, main root ball, root system to full depth.
	D. Clear undergrowth, grass and deadwood.  Protect plant material not scheduled for removal.
	E. Keep site free of dust by sprinkling with water.  Maintain adequate water trucks, hoses and water supply.

	3.4 REMOVAL
	A. Remove debris, rock and extracted plant life from site as work progresses.  Dispose legally.
	B. Burial of removed materials not permitted.
	C. Use of Owner's disposal system not permitted.  Do not use disposal system belonging to any other property Owner.
	D. Loose fill material, buried trash, abandoned underground structures or deleterious materials of any kind encountered shall be identified and removed to expose natural earth.



	312000_Earthwork
	313000_Asphaltic Concrete Paving
	ASPHALTIC CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Asphaltic concrete paving and surface sealer.
	B. Sub-base preparation.
	C. Aggregate base course.
	D. Concrete parking bumpers.
	E. Plastic parking bumpers and speed bumps.
	F. Related Section
	1. Section  315000, Pavement Marking.

	G. Slurry sealing.
	H. Patching and Repair of asphaltic concrete paving.

	1.2 REFERENCES
	A. ASTM D1557 - Laboratory compaction characteristics of soil using modified effort.
	B. SSPWC - Standard Specifications for Public Works Construction, Latest Edition, with Special Provisions, Performance Grade Paving Asphalt
	C. AQMD Air Quality Management District, Local Regulations, Cutback Asphalt.
	D. SCAQMD – South Coast Air Quality Management District
	1. SCAQMD-1108 – SCAQMD Rule 1108,  Cutback Asphalt

	E. 2TUCSSU2T - Caltrans 2TUStandard SpecificationsU2T, Latest Edition.
	F. ASTM  D2026 - Standard Specification for Cutback Asphalt
	G. ASTM  D2397 - Standard Specification for  Cationic Emulsified Asphalt.
	H. ASTM  D977 - Standard Specification for Emulsified Asphalt.
	I. ISSA - International Slurry Seal Association – Recommended Performance Guidelines for Emulsified Asphalt Slurry Seal, A105.
	J. ASTM D3910 - Design, Testing, and Construction of Slurry Seal.
	K. AASHTO - American Association of State Highways and Transportation Officials, AASHTO MP 1 – Performance Graded Asphalt Binders.

	1.3 QUALITY ASSURANCE
	A. Perform Work in accordance with Sections 200, 203 and 302, SSPWC.
	B. Obtain materials from same source throughout, using batch plant method for proportioning and mixing.

	1.4 SUBMITTALS
	A. Product data, mix design per Administrative Requirements Section.

	1.5 ENVIRONMENTAL REQUIREMENTS
	A. Do not place asphalt when base surface temperature is less than 40 degrees F or surface is wet or frozen.
	B. Conform to AQMD, Local Regulations.

	1.6 SOILS INFORMATION
	A. Geotechnical Investigation has been prepared under direction of Owner.  Investigation is hereby referenced as information for Work of this Section.  Owner assumes no responsibility for conclusions Contractor may draw, from information provided. Con...

	2.1 MATERIALS
	A. Asphalt Binder:  AASHTO MP1, Performance Grade 64-10 South and Central Coast, Inland Valleys regions  Grade 70-10, Desert regions  64-16,  Mountain regions Grade 64-28NV , and shall conform to the testing requirements of Table 203-1.2 (B), Section ...
	B. Asphalt Aggregate:  Uniformly graded in accordance with Section 203-6.4, SSPWC.
	C. Crushed Aggregate Base (CAB):  3/4 inch maximum grading, crushed rock and rock dust conforming to requirements of Section 200-1.2, SSPWC, with 3/8 inch sieve requirement waived, or Class 2 Aggregate Base as defined in Section 26, CSS.

	2.2 ACCESSORIES
	A. Primer:  ASTM D2026, cutback type, slow curing, Grade SC 250. Grade SC-70 may be used when approved by Architect.
	B. Tack Coat:  ASTM D977, slow setting emulsified asphalt SS-1h. ASTM D2397 for CQS-1H, slurry Seal.
	C. Seal Coat:  Conform to Section 203-9, SSPWC.
	1. GUARDTOP by Industrial Asphalt/Vulcan Material Co,, Inc., Irwindale, CA.
	2. SATIN SEAL by Blue Diamond Co., Long Beach, CA.
	3. Or equal, as approved in accordance with Division 01, General Requirements for Substitutions.
	1. Active Ingredients:
	a. Tebuthiuron       80 percent
	b. Inert Ingredients     20 percent
	__________
	Total   100 Percent


	E. Headers:  Foundation grade redwood, minimum 2 x 4 inch.  Stakes shall be minimum 2 x 3 inch in accordance with Section 302-5.5 SSPWC.
	F. Raised Pavement Markers: per Section 32 17 23.

	2.3 ASPHALT PAVING MIX
	A. Use dry material to avoid foaming.  Mix uniformly.
	B. Mix:  Section 203-6.4 SSPWC, 1/2 inch maximum aggregate size, medium gradation curve, as required by outside temperatures at time of laying.
	1. Single Course: C2 (Dense Medium) or D2 Dense Fine aggregate, Performance Grade 64-10asphalt.
	a. Areas where hand spreading is required:  Use 3/8 inch mix.


	C. Mix:  Section 203-6.4 SSPWC, 3/4 inch base course, 1/2 inch surface course aggregate size.
	1. Base Course: B (Dense Medium Coarse), Performance Grade 64-10 asphalt.
	2. Surface Course: C2 (Dense Medium), Performance Grade 64-10 asphalt.
	a. Areas where hand spreading is required:  Use 3/8 inch mix.


	D. Recycled Asphalt Concrete (RAC): Reclaimed Asphalt Pavement (RAP), aggregate and asphalt per SSPWC Section 203-7.
	E. Slurry Mix Design:  ISSA  Type II (General) 1/4” thick.

	3.1 SUB-GRADE
	A. Bring areas to be surfaced to required subgrades by cutting and filling with suitable equipment.
	B. Scarify subgrade to minimum depth of 6 inches.  Bring to optimum moisture content and compact to minimum 90 percent density in accordance with ASTM D1557 by rolling with power roller.  Provide hard, even surface to receive subsequent base and paving.
	C. Finish subgrade to required grades with allowance for compression and for thickness of base course and finish paving thickness.

	3.2 SOIL STERILIZATION
	A. After subgrade has been compacted and approved by Geotechnical Engineer, treat areas to be paved with specified soil sterilizer.  Conform to following:
	1. Apply 7.5 lbs. of solution per acre for each 15 gallons of water, spray apply per manufacturer’s instructions.

	B. Exercise caution during storage of material and during application.  Prevent injury to humans, animal life, adjacent plant life and property.  Keep soil sterilization materials minimum three feet from tree wells or any plant life.
	C. Legally dispose of containers.

	3.3 BASE COURSE
	A. Place and compact aggregate base upon finished subgrade in conformance with Section 301-2 SSPWC.  Compaction: 95 percent.
	B. Thickness of Base After Compaction:  As indicated on Drawings but not less than 4 inches if not indicated.

	3.4 PREPARATION - PRIMER AND TACK COATS
	A. Apply primer coat on base course surfaces in conformance with Section 302-5.3, SSPWC, at rate of 0.10 to 0.25 gallons per sq. yd.  Allow to cure prior to application of asphalt course.
	B. Apply tack coat to contact surfaces of cold joints, curbs, gutters, manholes and adjacent materials, and over existing asphalt surfaces in conformance with Section 302-5.4, SSPWC.
	C. Coat surfaces of catch basin frames with oil to prevent bond with asphalt pavement.  Do not tack coat these surfaces.

	3.5 PLACING ASPHALT PAVEMENT - SINGLE COURSE
	A. Install redwood headers.
	B. Place asphalt in conformance with Section 302-5, SSPWC.  Conform to temperature maximums and minimums specified therein.  Materials shall not be applied which have cooled below lower limit allowable.
	1.  Install 3/8” mix for single course asphalt payment.
	C. Place to thickness as indicated on drawings but not less than 3 inches if not indicated.
	D. Install drainage grilles and frames in correct position and elevation.
	E. Compact pavement by rolling with equipment specified in Section 302-5.6, SSPWC.  Do not displace or extrude pavement from position.
	F. Develop rolling with consecutive passes to achieve even and smooth finish, without roller marks, rock pockets, ridges or depressions.

	3.6 SEAL COAT
	A. Apply seal coat 30 days or more after surface course application, in accordance with manufacturer's recommendations.
	B. Apply seal coat to surface course in accordance with Section 302-8.2, SSPWC.
	C. Add water to specified seal coat material.  When air temperatures of 90 degrees F or more are encountered during application, consult manufacturer for recommendations.
	D. If pavement surface exhibits imperfections noted Placing Asphalt Pavement above, as determined by the Architect, the addition of sand aggregate to seal coat, and amounts thereof, shall be as recommended by the manufacturer.
	E. A second application shall be made after first coat has dried to the touch.  When sand is added to the first seal coat, two additional coats without extra sand shall be applied.
	F. Allow seal coat to dry before permitting traffic or striping.

	3.7 SLURRY SEALING
	A. Prior to slurry application, repair areas and major depressions, wide cracks filled, remove dust, dirt and other foreign material from the surface.
	B. Apply a tack coat of diluted emulsified asphalt of same type and grade specified for the slurry.
	C. Apply slurry in accordance with [ASTM D-3910], the Asphalt Institute Standards and the International Slurry Seal Association.  Minimum thickness of 1/4”.

	3.8 PARKING BUMPERS
	A. Securely attach precast concrete parking bumpers into pavement with two 5/8 inch diameter galvanized solid rod anchors.  Extend anchors 24 inches into ground.  Apply adhesive to underside of concrete bumpers, as recommended by the manufacturer.

	3.9 SPOT PATCHING AND REPAIRS
	1. Tack coat faces of excavation and allow to cure before paving.
	2. Fill excavation with dense-graded, hot-mix asphalt base mix and, while still hot, compact flush with adjacent surface.
	3. Partially fill excavation with dense-graded, hot-mix asphalt base mix and compact while still hot.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

	3.10 TOLERANCES
	A. Flatness:  Maximum variation of 1/4 inch measured with 10-foot straight edge.
	B. Scheduled Compacted Thickness:  Within 1/4 inch.
	C. Variation From True Elevation:  Within 1/2 inch.

	3.11 PROTECTION
	A. Protect asphalt paving against vehicular traffic before and for 48 hours following seal coating.


	END OF SECTION

	314000_Site Concrete Work
	A. Section Includes
	1.  Cast-In-Place concrete pedestrian paving and sidewalks.
	2.  Curbs and gutters.
	3.  Concrete stairs, ramps and landings.
	4.  Light standard bases, fence post bases, flagpole bases, monument sign, railing footings and similar site structures.
	5.  Utility concrete pads.
	6.  Perimeter concrete curbing, mow strips, concrete drainage structures, swales.
	7.  Slurry Concrete.

	A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.
	B. ACI 318 - Building Code Requirements for Structural Concrete and Commentary, 2003 Edition.
	C. ASTM - American Society for Testing and Materials
	1.  ASTM A185 - Steel Welded Wire Reinforcement, Plain, for Concrete
	2.  ASTM A615 - Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	3.  ASTM C33 - Concrete Aggregates
	4.  ASTM C94 - Ready-Mixed Concrete
	5.  ASTM C150 - Portland Cement
	6.  ASTM C171 - Sheet Materials for Curing Concrete
	7.  ASTM C309 - Liquid Membrane-Forming Compounds for Curing Concrete
	8.  ASTM C920 - Elastomeric Joint Sealants
	9.  ASTM C979 - Pigments for Integrally Colored Concrete
	10.  ASTM C1107 - Packaged Dry, Hydraulic - Cement Grout (Non-Shrink)
	11.  ASTM D1751 - Preformed Expansion Joint Fillers for Concrete, Paving and Structural Construction

	D. CBC - 2013 California Building Code and Supplements
	1.  CBC-11 – CBC Chapter 11B,  Accessibility to Public Buildings, Public Accommodations, Commercial Facilities and Publicly Funded Housing
	2.  CBC-17 – CBC Chapter 17,  Structural Tests and Special Inspections
	3.  CBC-19 – CBC Chapter 19[A],  Concrete

	E. CACRM - California Accessibility Compliance Reference Manual, updated based on 2013 California Building Code
	A. Placement Schedule for approval:  Provide details or sketches showing location of each placement of concrete Work.  Do not deviate from location of expansion joints or scorelines.
	B. Product data on joint filler, sealants, curing compounds and reinforcing.
	C. Project Record Documents
	1.  Accurately record actual locations of embedded sleeves, utilities and components that are concealed from view.

	D. Submit Certification of experience for Color, Stain, Aggregate finisher.
	A. Pedestrian walks, plazas and paving shall comply with CBC-11B, Sections 1133B.7.1.1, and 1133B.7.2.  Architect has relied on CACRM published by DSA in its interpretation of these regulations.
	A. Maintain one copy of all records on site.
	B. Acquire cement and aggregate from same source for all Work.
	C. Conform to Section 1905A.13, California Building Code, when placing concrete during hot weather.
	D. Conform to Section 1905A.12, California Building Code, when placing concrete during cold weather.  No placement of concrete permitted below 50 degrees Fahrenheit.
	E. Mock-up
	1.  Install minimum 5 feet by 5 feet mock-up of concrete sidewalk for each surface treatment specified.
	2.  Install mock-up one month prior to installation.
	3.  Locate as approved by the Architect.
	4.  Use identical forming system, sub-grade type, reinforcing, expansion joints, score joints, finishing and edge trim as specified for installation.
	5.  Owner approval required.
	6.  Mock-up may not be used in final installation.
	7.  Remove mock-up materials from site and dispose legally.

	A. Manufacturer shall warrant prefabricated detectable warning texture products against failure in materials or workmanship for at least the specified warranty periods.  Upon written notice from Owner manufacturer shall promptly, without cost, and wit...
	1.  Failures include, but are not limited to, significant degradation in color fastness, conformation, sound-on-cane acoustic quality, resilience, and attachment will not degrade significantly.
	a. Significant degradation means that product loses 10 percent or more of its approved design characteristics, as determined by the authority having jurisdiction.

	2.  Minimum Warranty Period:  5 years from date of Certified Completion.

	Part 2 -  PRODUCTS
	A. Cement:  ASTM C150 - Type I - Normal or Type II - Moderate, Portland Cement type, from one manufacturing plant only.  Color for exposed matrix: White cement  for exposed aggregate finishes and colored concrete per Section 03 35 00.
	B. Aggregates:  ASTM C33, single source for all materials.  Maximum size aggregate: 1 inch.
	C. Non-Shrink Grout:  ASTM C1107, premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing agents; capable of developing minimum compressive strength of 4,000 psi in 24 hours and 7,500 psi in 7 days unless otherw...
	D. Threshold and landing mortar: Ardex Poly-Top, Mapei Quickcem Top 101 or equal.
	E. Crushed Aggregate Base:  As specified in Section 32 12 16. Crushed rock and rock dust conforming to requirements of Section 200-1.2, SSPWC, with 3/8 inch sieve requirement waived, or Class 2 aggregate base as defined in Section 26, CSS.
	A. Expansion Joints:
	1.  Expansion Joint Filler - ASTM D1751:  Close cell bituminous saturated fiberboard, 1/2 inch max. thick; FIBER EXPANSION JOINT manufactured by American Highway Technology, Kankakee, IL, W. R. Meadows, or approved equal.
	2.  Joint Devices:  Integral extruded polystyrene plastic; 1/2 inch max. thick, with removable top strip exposing sealant trough; JOINT CAPS.
	3.  Sealant:  Polyurethane two-component type, self-leveling, for level surface application, UREXPAN NR-200 or DYNATRED for sloped surfaces, manufactured by Pecora Corp., Harleysville PA, or equal.  Color shall be selected by Architect from manufactur...
	4.  Primer:  As recommended by sealant manufacturer.
	5.  Joint Backing:  ASTM C1330, Cylindrical, Type C, closed cell, polyethylene backer rod; oversized 30 to 50 percent larger than joint width.  Green Rod by Nomaco Inc. or equal.

	B. Slip Resistant Finish:  Dry shake type aluminum oxide abrasive grains, hardness No. 9 on  Mohr's scale; Emery Non-slip, manufactured by Dayton Superior, Kansas City, KS, Emery Aggregate manufactured by Oregon Emery Co., Halsey OR, or equal as appro...
	C. Detectable Warning Texture: County of San Bernardino approved products shall be used, compliance with CBC Sections 1133B.8.3 through 1133B.8.5, IRs  11B-3 and 11B-4 and the California Accessibility Reference Manual.
	1.  Truncated Domes: provide raised Detectable Warnings with diameter of 0.9 inch at base tapering to 0.45 inch at top, height of 0.2 inch, with center-to-center spacing of 1.67 inches and corner domes spaced at 0.896 inch from the corner edges of til...
	a. Truncated Dome: shall contrast visually with adjoining surfaces, light-on-dark or dark-on-light.  Material used to provide contrast shall be integral part of walking surface.  Warning surface shall differ from adjoining surface in resiliency or sou...

	2.  Detectable Warning Texture (Truncated Domes):  Paver Tiles:  12 by 12 inches  unless noted otherwise on drawings, with pre-formed fastener locations.
	a. Pavers: Refer to Section 32 14 13


	A. Mix and deliver concrete in accordance with Section 1905A, California Building Code.  Deliver concrete in transit mixers only.  Mix concrete for 10 minutes minimum at a peripheral drum speed of approximately 200 feet per minute.  Mix at jobsite min...
	1.  Design Mix:
	a. Conform to Section 1905A.3, 2013 California Building Code for Proportioning on the basis if field experience or trial mixtures method.
	b. Conform to Section 1905A.2 for Selection of concrete proportions method.  Selection of concrete proportions and ingredients for design mix by a County of San Bernardino approved Testing Laboratory and certified by a registered civil engineer licens...

	2.  Do not exceed 0.50 water-cement ratio by weight for floor slabs and for other concrete.
	3.  Quantities of Materials:  Weighmaster's records not required for sitework concrete.
	4.  Required Strength:  Minimum 2,500 psi for sitework concrete.

	B. Slurry Concrete:
	1.  Slump:  Between 4 inches and 6 inches.
	2.  Aggregate:  40 percent sand by weight, 60 percent pea gravel, minimum 1/4 inch, maximum 5/8 inch.
	3.  Portland Cement: ASTM C150, 2 sack mix.

	A. Reinforcing Steel:  ASTM A615; 60 ksi yield grade; deformed billet steel bars, uncoated finish.
	B. Welded Wire Reinforcement:  Plain type, ASTM A185; in flat sheets; uncoated finish,   6 x 6 - W4.0 x W4.0 unless otherwise note on drawings.
	C. Tie Wire:  Annealed steel, minimum 16 gage size.
	D. Dowels:  ASTM A615; 60 ksi yield grade, plain steel, uncoated finish.
	E. Secondary Fibrous Reinforcement:
	1.  Collated, fibrillated, polypropylene fibers for secondary reinforcement of concrete slabs with length varying from 1-1/2 to 2 inches or nylon filamentized fibers of ¾ inch length meeting requirements of ASTM C1116, Type III, by  Forta, Forta Corp....

	A. Conform to Section 1906A.1 and 1906A.2, California Building Code.
	B. Plywood Forms:  APA - Medium density overlay, Group 1, Exterior, PS-1, for exposed surfaces. APA Plyform B-B, Class 1, Exterior, PS-1 for unexposed surfaces.
	1.  Use flexible or curved forms for curves with a radius 100 feet or less.

	C. Lumber:  Douglas Fir species, construction grade, Surfaced Lumber, with grade stamp clearly visible for smooth and straight exposed surface.
	D. Form Release Agent; commercially formulated form-release agent that will not bond with, stain or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	A. Polyethylene Film ASTM C171; 10 mil thick, clear, manufactured from virgin resin with no scrap or additives, manufactured by Burke-Edoco, Long Beach, CA, or equal as approved in accordance with Division 01, General Requirements for Substitutions.
	B. Water:  Potable and not detrimental to concrete.
	C. Curing Compound:  ASTM C309, Type 2, Class A; wax resin base, Burke Wax Emulsion White curing compound, by Burke-Edoko, Euclid Chemical Co. or equal as approved in accordance with Division 01, General Requirements for Substitutions.  Curing materia...
	D. Curing Compound:  ASTM C309, Type1-D, Class B; water-based, All-Resin Curing Compound-Clear with red fugitive dye, by Burke-Edoco, Euclid Chemical Co. equal.  Curing materials and procedures for colored concrete in accordance with coloring material...
	E. Curing Compound for Colored Concrete:  ASTM C309, Type1, Class B; Water-base all resin curing compound-clear, by Burke-Edoco, Euclid Chemical Co. or equal.  Curing materials and procedures for colored concrete in accordance with coloring material m...
	A. Verify site conditions.
	B. Verify requirements for concrete cover over reinforcement.
	C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely and will not cause hardship in placing concrete.
	A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent in accordance with manufacturer's instructions.
	B. In locations where new concrete is doweled to existing Work, drill holes in existing concrete, insert steel dowels and pack solid with non-shrink grout.
	A. Convey and deposit concrete in accordance with Section 1905A.9 and 1905A.10, California Building Code.  Remove loose dirt from excavations.
	B. Notify Project Inspector minimum 24 hours prior to commencement of operations.
	C. Ensure reinforcement, inserts, embedded parts, formed joint fillers, joint devices and accessories are not disturbed during concrete placement.
	D. Ensure sub-base or base materials have been compacted or otherwise treated.
	1.  Remove unsuitable soil, backfill with clean compactable soil or approve granular material to required elevations.
	2.  Scarify exposed natural sub-base to depth of 6 inches.  Bring to optimum moisture content and re-compact to 90 percent in accordance with ASTM D 1557.
	3. Add approved aggregated base to required elevation in 6 inch maximum lifts.  Bring to optimum moisture content and compact to 90 percent in accordance with ASTM D1557.

	E. Install joint fillers, primer and sealant in accordance with manufacturer's instructions.
	F. Place concrete continuously between predetermined expansion joints.
	1.  Install expansion joints at vertical concrete walls at 24 feet on center unless noted otherwise on drawings.

	G. Do not interrupt successive placement; do not permit cold joints to occur.  Avoid segregation of materials.  Perform tamping and vibrating so as to produce a dense, smooth application free of rock pockets and voids.  Do not use vibrators to move co...
	H. Do not allow concrete to fall free from any height which will cause materials to segregate.  Maximum height of free fall permitted in any case:  5 feet.
	I. Defective Installation:  Repair and clean at Contractor's expense all concrete damaged or discolored during construction.  Where concrete requires repair before acceptance, the repair shall be made by removing and replacing entire section between j...
	J. Proper curing of concrete surfaces is the responsibility of the Contractor.  Concrete failing to meet specified strength shall be removed and replaced.
	A. Forms, Wood:  Free from warp, with smooth and straight upper edges, surfaced one side, minimum thickness 1-1/2 inches adequate to resist springing or deflection from placing concrete.
	B. Forms, Metal:  Gage sufficient to provide rigidity and strength equivalent to wood.
	C. Reinforcing Steel: # 4 bars, place bars at 12 inches on center each way for sidewalks and paved areas and #4 bars for edges unless otherwise indicated on Drawings.
	D. Reinforcement:  Provide welded steel wire fabric, 6 inches by 6 inches, No. 10 gage at middle of slab for sidewalks and ramps.  Interrupt reinforcement at expansion joints.
	E. Concrete Placement:  Dampen subgrade to retain moisture in concrete mix.  Tamp and spade to consolidate concrete for entire length of pour.  Strike off upper surface to specified grades.
	F. Isolation Joints:  Locate at slabs abutting vertical concrete surfaces and as patterned on drawings.  Install vertically, full depth of concrete with preformed joint filler recessed for plastic cap at 1/2 inch depth at top for sealant application.
	1.  Doweled Isolation Joints at Heavy Vehicle Driveways and Parking: At abutting building foundations; provide 1/2-inch diameter smooth steel dowels 14 inches long, one end of dowel lubricated and set in capped sleeve to allow for longitudinal movemen...
	2.  Monolithic Curb and Gutter:  No expansion joints required between gutter and curb face.

	G. Expansion Joints:  Locate maximum 24 feet centers and as patterned on drawings.  Install vertically, full depth of concrete, install preformed joint filler recessed for plastic cap at 1/2 inch depth at top for sealant application.
	1.  Monolithic Curb and Gutter:  No expansion joints required between gutter and curb face.

	H. Contraction/Crack Control Joints:  At 8 feet each way at concrete paved areas, and 5 feet at sidewalks, tool joint with 1/2  inch radius, depth 1/4 the thickness of slab but not less than 1 inch deep.  Refer to drawings for required design patterns.
	I. Curb Ramps: Form grooves, flush to finished surfaces, 12" wide border.  Grooves at 1/4" deep, 1/4" wide and at 3/4" on centers. at 3 sides on level surface of the sidewalk.  Provide patterns as indicated in drawings. Detectable Warnings at Curb Ram...
	1.  Detectable warning (Truncated Domes) required at curb ramps less than 1:15 (6.7% slope)
	2.  Detectable Warnings (Truncated Domes) required at all Curb Ramps, American with Disabilities Act Standards for Accessibility Design Section 4.7.7.
	a. Set Paver Truncated Dome products in full mortar bed per Section 32 14 13 Unit Pavers and as indicated on drawings.
	b. Form bottom edge flush and free of abrupt changes.


	J. Finish:
	1.  Screed concrete to required grade, float to a smooth, flat, uniform surface.  Edge all headers to 1/2 inch radius.  Edge expansion joints to 1/4 inch radius.  Steel trowel to hard surface.
	2.  Grades less than 6 percent: shall conform to Section 1133B.7.1.1. After final troweling, apply a medium broom finish transverse to centerline or direction of traffic.  Finish shall be at least as slip resistant as that described as a medium salted...
	3.  Grades exceeding 6 percent: shall conform to Section 1133B.7.1.2.  After final troweling, apply a heavy broom finish transverse to centerline or direction of traffic
	4.  Walkway grades in excess of 5 percent shall conform to requirements of Section 1133B.7.3, California Building Code.
	5.  Concrete slabs indicated to receive paving units, DETECTABLE WARNING AND DIRECTIONAL TEXTURE:  Wood float to grades required for pavers.

	K. Curing:  Cure surfaces utilizing one of the following methods:
	1.  Spraying:  Spray water over slab areas and maintain wet for 7 days, use burlap mats.
	2.  Spread polyethylene film over slab areas, lapping edges and sides, minimum 6 inches and sealing with pressure sensitive tape; cover with plywood or otherwise protect film from damage; maintain in place for 7 days.
	3.  Apply liquid curing compound at rate of 200 sf per gallon, using power sprayer equipped with agitator.  Do not apply liquid curing compound to surfaces scheduled to receive paving units of any kind.

	L. Remove expansion joint plastic caps.  Prime both sides of joint and apply self-leveling sealant per Section 07 92 00.  Provide smooth concave surface.
	M. Detectable Warnings at Boarding Platforms.  Comply with CBC Sections 1133B8.3, 1133B.8.4.and 1133B.8.5.
	1.  Set paver products in full mortar bed per Section 32 14 13 Unit Pavers and as indicated on drawings.

	A. Apply slip resistant finish in accordance with manufacturer's instructions on concrete ramp surfaces with slope in excess of 6 percent and all formed concrete stairs and landings:
	1.  Float and trowel concrete once and allow to set until surface will support finisher's supports.
	2.  Uniformly distribute grains over surface at the rate of 50 lbs. per 100 square feet.
	3.  Imbed grains with a light wood float.
	4.  Apply a light steel float.  Do not trowel excessively.  Grains shall remain visible in a uniform pattern.

	A. Forms:  Suitable material and type, size, shape, quality and strength to insure construction as designed, true to line and sufficiently rigid to resist deflection during placing of concrete.  Clean forms of all dirt, mortar and foreign matter befor...
	B. Reinforcement:  Place accurately and hold in position, using metal chairs, spacers, metal hangers, supporting wires and other devices of sufficient strength to resist  crushing under full load.  Clean reinforcing steel of mortar, oil, dirt, loose m...
	C. Coordinate installation of conduits, cast in place items and other inserts.
	D. Finish:  Grind or sack as required as determined by the Architect to produce a smooth, straight, plumb and acceptable finish without burrs or form marks.  For horizontal surfaces:  provide float finish.
	E. Curing:  Cure surfaces utilizing one of the following methods:
	1.  Spraying:  Spray water over slab areas and maintain wet for 7 days.
	2.  Spread polyethylene film over slab areas, lapping edges and sides, minimum 6 inches and sealing with pressure sensitive tape; cover with plywood or otherwise protect film from damage; maintain in place for 7 days.
	3.  Apply liquid curing compound at rate of 200 square feet per gallon, using power sprayer equipped with agitator.  Do not apply liquid curing compound to surfaces scheduled to receive paving units or finish of any kind.

	F. Flagpole bases: refer to Section 10 75 00, Flagpoles for size of footings and cast in place items supplied by that section.
	A. Subgrade Preparation:  As approved by the Geotechnical Engineer.
	B. Forms:  Suitable material and type, size, shape, quality and strength to ensure construction as designed, true to line and sufficiently rigid to resist deflection during placing of concrete.  Clean forms of all dirt, mortar and foreign matter befor...
	C. Reinforcement:  Place accurately and hold in position, using metal chairs, spacers, metal hangers, supporting wires and other devices of sufficient strength to resist  crushing  under full load.  Clean reinforcing steel of mortar, oil, dirt, loose ...
	D. Finish: Steel trowel surfaces treated with Slip Resistant Finish sufficiently to allow particles to extend slightly above finish surface.
	1.  Slip Resistant Finish:  Apply in accordance with manufacturer's instructions on surfaces at a minimum rate of 50 lbs. per 100 square feet.
	2.  Owner's Option in lieu of Slip Resistant Finish:
	a. Apply Medium Broom Finish.
	b. Apply Heavy Broom Finish.


	E. Curing:  Cure surfaces utilizing one of the following methods:
	1.  Spraying:  Spray water over slab areas and maintain wet for 7 days.
	2.  Contractor's Option
	a. Spread polyethylene film over slab areas, lapping edges and sides, minimum 6 inches and sealing with pressure sensitive tape; cover with plywood or otherwise protect film from damage; maintain in place for 7 days.
	b. Apply liquid curing compound at rate of 200 square feet per gallon, using power sprayer equipped with agitator.


	F. Install anti-slip tape at existing concrete stairs, all treads.
	A. Subgrade Preparation: Subgrade material, base material and compaction requirements as approved by the Geotechnical Engineer.
	B. Forms:  Single face type required, cut to conform exactly with face batter and radius, sufficiently rigid to resist springing or deflection from concrete  placement.  Clean forms of all loose dirt, mortar or similar materials and apply a light coat...
	1.  Slip Forms:  Contractor's option upon approval of the Architect.

	C. Reinforcement:  Refer to drawings for size and spacing.  Interrupt reinforcement at expansion joints.
	D. Concrete Placement:  Dampen subgrade to retain moisture in concrete mix.  Tamp and spade to consolidate concrete to entire length of pour.  Strike off upper surface to specified grades.  Cut drain pipes to conform to curb batter.
	E. Expansion Joints:  Locate joint filler at maximum 20 foot centers.  Trim off excess filler material flush to finish surface.  No sealant application required.
	F. Control Joints: at 8 feet on center, tooled joints, 1/2 inch radius.
	G. Finish:  Apply thin layer of mortar of 1 part portland cement to 1-1/2 parts  sand to exposed faces.  Trowel to a smooth and even finish with a fine hair broom applied parallel with the line of the work.  Round all edges to 1/2 inch radius.  No Con...
	H. Curing:  Cure surfaces utilizing one of the following methods:
	1.  Spraying:  Spray water over curb and gutter and maintain wet for 7 days.
	2.  Spread polyethylene film over areas, lapping edges and sides, minimum 6 inches and sealing with pressure sensitive tape; cover with plywood or otherwise protect film from damage; maintain in place for 7 days.
	3.  Apply liquid-curing compound at rate of 200 sf per gallon, using power sprayer equipped with agitator.

	A. Rubbed Finish:  Apply the following to smooth-formed finished concrete:
	1.  Grout-Cleaned Finish (Sack-rubbed finish):  Remove fins, rough spots, stains, and hardened mortar by carefully rubbing with a fine abrasive stone to a smooth even surface.  Wet concrete surfaces and apply grout of a consistency of thick paint to c...
	2.  Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the r...
	3.  Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part Portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white Portland cement in amounts determined by trial patches so color of ...

	A. Sandblast Finish: Light sandblast or Medium sandblast  where plywood or other smooth forms have been used, uniformly sand-blasted with sharp quartz sand under sufficient air pressure.  Such surfaces shall be thoroughly washed with clear water after...
	A. Remove concrete areas as indicated on drawings.
	B. Install Threshold and Landing Mortar at front of doors, 72 x 60 refer to drawings inches, level area, and edges to ramp to a maximum slope of 5%.
	A. Construction tolerances shall not violate dimensions, grades, slopes required by CBC for accessibility requirements.  Adjust work accordingly to comply with requirements.
	B. Comply with tolerances of ACI 117 and as follows:
	3.  Thickness:  Plus 4T3/8 inch4T7T (10 mm)7T, minus 4T1/4 inch4T7T (6 mm)7T.
	4.  Surface:  Gap below 4T10-foot-4T7T (3-m-)7T long, unleveled straightedge not to exceed 1/87T inch (3 mm)7T.
	5.  Lateral Alignment and Spacing of Tie Bars and Dowels:  4T1 inch4T7T (25 mm)7T.
	6.  Vertical Alignment of Tie Bars and Dowels:  4T1/4 inch4T7T (6 mm)7T.
	7.  Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  4T1/2 inch4T7T (13 mm)7T.
	8.  Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 4T1/4 inch per 12 inches4T7T (6 mm per 300 mm)7T.
	9.  Joint Spacing:  4T3 inches4T7T (75 mm)7T.
	10.  Contraction Joint Depth:  Plus 4T1/4 inch4T7T (6 mm)7T, no minus.
	11.  Joint Width:  Plus 4T1/8 inch4T7T (3 mm)7T, no minus.
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	ARTICLE I
	1.1 DEFINITIONS
	1.2 CONTRACT DOCUMENTS
	1.2.1 Advertisement For Bids (Project No. _________), dated ________.
	1.2.2 Bidder’s Proposal, dated _____________.
	1.2.3 General Conditions
	1.2.4 Performance Bond
	1.2.5 Labor and Material Bond
	1.2.6 Special Conditions
	1.2.7 Bid documents entitled “_______________________”.
	1.2.8 Specifications, entitled “_____________________”.
	1.2.9 Drawings, entitled “_________________________”.
	1.2.10 Addendum No. 1, dated ______________.
	1.2.11 Addendum No. 2, dated  ________________.
	1.2.12 Certified copy of the record of action of the Board of Supervisors, County of San Bernardino meeting of  ___________________.

	1.3 ENTIRE AGREEMENT

	ARTICLE II
	2.1 SCOPE OF WORK
	2.1.1 Contractor will furnish all materials, labor, tools, equipment, apparatus, facilities, transportation, construction, landscaping, clean-up, and all other construction services of any type necessary to complete all Work in strict conformity with ...
	a. Contractor shall provide, install and complete as specified and pay for all labor, materials and equipment, tools, supplies, construction equipment and machinery, construction, start-up and testing, utilities, transportation, and other facilities a...
	b. Contractor shall supervise and direct the Work, and shall furnish the services of all supervisors, forepersons, skilled and unskilled labor, and all other personnel necessary to construct the complete, operational, and fully functional Project.  Co...
	c. Contractor shall obtain, at Contractor’s expense, all governmental and private approvals, permits and licenses, required to complete the Work; provided, however, County will be responsible for paying the cost of all County imposed fees necessary fo...

	2.2 STANDARD OF PERFORMANCE
	In addition to and without limiting Contractor’s other obligations under the Contract Documents, Contractor shall at all times in its performance of its obligations under the Contract Documents conform to the following general standards of performance:
	2.2.1 Comply with the requirements of the Contract Documents;
	2.2.2 Comply with Applicable Laws;
	2.2.3 Conform to the standard of care applicable to those who provide construction of the type called for by this Agreement for projects of a scope and complexity that is comparable to the Project;
	2.2.4 Furnish efficient business administration of the Work, utilizing senior level management and other qualified personnel to manage the Work; and
	2.2.5 Apply its best and highest skill and attention to completing the Work in an expeditious and economical manner, consistent with the express best interests of the County and within the limitations of the Contract Sum and Contract Time.


	ARTICLE III
	3.1 CONTRACT TIME
	The Date of Commencement of the Work shall be fixed in a Notice to Proceed issued by the County.  If County’s issuance of a Notice to Proceed is delayed due to Contractor’s failure to provide insurance documents or bonds within ten (10) calendar days ...
	3.2 LIQUIDATED DAMAGES
	3.2.1 County and Contractor recognize that time is of the essence in this Agreement and that the County may suffer financial loss, including but not limited to, the loss of lost grant funds, additional contract administration expenses, and loss of pub...
	3.2.2 Contractor and County agree to liquidate damages with respect to Contractor’s failure to achieve Final Completion of the Work within the Contract Time.  The Parties intend for the liquidated damages set forth herein to apply to this Contract as ...
	3.2.3 In the event that Contractor fails to achieve Final Completion of the Work within the Contract Time, Contractor agrees to pay County _______________________per day for each calendar day that Final Completion is delayed.
	3.2.4 Contractor acknowledges and agrees that the foregoing liquidated damages have been set based on an evaluation by County of damages that it will incur in the event of the late completion of the Work.  Contractor and County agree that because of t...
	3.2.5 It is further mutually agreed that County shall have the right to deduct liquidated damages against progress payments or retainage and that the County will issue a unilateral Construction Change Directive and reduce the Contract Sum accordingly....


	ARTICLE IV
	CONTRACT SUM
	4.1 CONTRACT SUM
	4.1.1 Total Compensation.  County shall pay the Contractor, and Contractor agrees to accept, in current funds for the Contractor’s complete performance of the Work in accordance with the Contract Documents the Contract Sum of:
	BASE BID……………………………………………………………………………..$________________
	4.1.2 All Inclusive Price.  The Contract Sum, subject to additions and deductions, is the total amount payable by County to Contractor for performance of the Work under the Contract Documents and is deemed to cover all costs arising out of or related ...

	4.2 RETENTION
	Payment shall not be made more often than once each thirty (30) days, nor shall amount paid be in excess of ninety-five percent (95%) of the Contract Sum at time of Final Completion.  Applications for Payment shall not be deemed properly completed unl...
	4.3      PAYMENT BY ELECTRONIC FUND TRANSFER
	Contractor shall accept all payments from County via electronic funds transfer (EFT) directly deposited into the Contractor’s designated checking or other bank account.  Contractor shall promptly comply with directions and accurately complete forms pr...

	ARTICLE V
	BONDS, INDEMNITY AND INSURANCE
	5.1 BONDS
	Contractor will furnish a Labor and Material Payment Bond in an amount equal to one hundred percent (100%) of the Contract Sum, and a Performance Bond in an amount equal to one hundred percent (100%) of the Contract Sum.  The Bonds must comply with al...
	5.2 INDEMNIFICATION

	The Contractor agrees to indemnify, defend (with counsel reasonably approved by County) and hold harmless the County and its authorized officers, employees, agents, and volunteers (Indemnitees) from any and all claims, actions, losses, damages, and/or...
	5.3 INSURANCE

	The Contractor agrees to provide insurance set forth in accordance with the requirements herein. If the Contractor uses existing coverage to comply with these requirements and that coverage does not meet the specified requirements, the Contractor agre...
	Without in anyway affecting the indemnity herein provided and in addition thereto, the Contractor shall secure and maintain throughout the contract term the following types of insurance with limits as shown:
	5.3.1 Basic Insurance Requirements
	a. Additional Insured
	All policies, except for the Workers’ Compensation, Errors and Omissions and Professional Liability policies, shall contain endorsements naming the County and its authorized officers, employees, agents, and volunteers as additional insureds with respe...
	b. Waiver of Subrogation Rights

	The Contractor shall require the carriers of required coverages to waive all rights of subrogation against the County, its officers, employees, agents, volunteers, contractors and subcontractors. All general or auto liability insurance coverage provid...
	c. Policies Primary and Non-Contributory

	All policies required herein are to be primary and non-contributory with any insurance or self-insurance programs carried or administered by the County.
	d. Severability of Interests

	The Contractor agrees to ensure that coverage provided to meet these requirements is applicable separately to each insured and there will be no cross liability exclusions that preclude coverage for suits between the Contractor and the County or betwee...
	e. Proof of Coverage

	The Contractor shall furnish Certificates of Insurance to the County Department administering the contract evidencing the insurance coverage at the time the contract is executed, additional endorsements, as required shall be provided prior to the comm...
	f. Acceptability of Insurance Carrier

	Unless otherwise approved by Risk Management, insurance shall be written by insurers authorized to do business in the State of California and with a minimum “Best” Insurance Guide rating of “A- VII”.
	g. Deductibles and Self-Insured Retention

	Any and all deductibles or self-insured retentions in excess of $10,000 shall be declared to and approved by Risk Management.
	h. Failure to Procure Coverage

	In the event that any policy of insurance required under this contract does not comply with the requirements, is not procured, or is canceled and not replaced, the County has the right but not the obligation or duty to cancel the contract or obtain in...
	i. Insurance Review

	Insurance requirements are subject to periodic review by the County. The Director of Risk Management or designee is authorized, but not required, to reduce, waive or suspend any insurance requirements whenever Risk Management determines that any of th...
	Any change requiring additional types of insurance coverage or higher coverage limits must be made by amendment to this contract. Contractor agrees to execute any such amendment within thirty (30) days of receipt.
	Any failure, actual or alleged, on the part of the County to monitor or enforce compliance with any of the insurance and indemnification requirements will not be deemed as a waiver of any rights on the part of the County.
	5.3.2 Insurance Specifications
	a. Workers’ Compensation/Employers Liability

	A program of Workers’ Compensation insurance or a state-approved, self-insurance program in an amount and form to meet all applicable requirements of the Labor Code of the State of California, including Employer’s Liability with $250,000 limits coveri...
	If Contractor has no employees, it may certify or warrant to the County that is does not currently have any employees or individuals who are defined as “employees” under the Labor Code and the requirement for Workers’ Compensation coverage will be wai...
	With respect to Contractors that are non-profit corporations organized under California or Federal law, volunteers for such entities are required to be covered by Workers’ Compensation insurance.
	b. Commercial/General Liability Insurance

	The Contractor shall carry General Liability Insurance covering all operations performed by or on behalf of the Contractor providing coverage for bodily injury and property damage with a combined single limit of not less than one million dollars ($1,0...
	(a) Premises operations and mobile equipment.
	(b) Products and completed operations.
	(c) Broad form property damage (including completed operations).
	(d) Explosion, collapse and underground hazards.
	(e) Personal injury
	(f) Contractual liability.
	(g) $2,000,000 general aggregate limit
	c. Automobile Liability Insurance

	Primary insurance coverage shall be written on ISO Business Auto coverage form for all owned, hired and non-owned automobiles or symbol 1 (any auto). The policy shall have a combined single limit of not less than one million dollars ($1,000,000) for b...
	If the Contractor is transporting one or more non-employee passengers in performance of contract services, the automobile liability policy shall have a combined single limit of two million dollars ($2,000,000) for bodily injury and property damage per...

	If the Contractor owns no autos, a non-owned auto endorsement to the General Liability policy described above is acceptable.
	d. Umbrella Liability Insurance

	An umbrella (over primary) or excess policy may be used to comply with limits or other primary coverage requirements. When used, the umbrella policy shall apply to bodily injury/property damage, personal injury/advertising injury and shall include a “...
	e. Subcontractor Insurance Requirements
	The Contractor agrees to require all parties or subcontractors, including architects or others it hires or contracts with related to the performance of this contract to provide insurance covering the contracted operations with the basic requirements f...

	ARTICLE VI
	CONTRACTOR’S DUTIES AND RESPONSIBILITIES
	6.1 GENERAL SCOPE OF WORK
	6.1.1 Contractor shall provide all materials, labor, equipment, and undertake all efforts necessary or appropriate to construct the Project in accordance with the requirements of the Contract Documents, all governmental approvals, all Applicable Law, ...
	6.1.2 The Contractor and all Subcontractors shall obtain any required licenses from the local jurisdiction where the Project is located (i.e. local City or County), prior to commencement of Work.

	6.2 BEFORE STARTING WORK
	Contractor shall submit the following to County for review and acceptance within fourteen (14) calendar days after the Date of Commencement fixed in County's Notice to Proceed, and as a condition to payment: (i) detailed Project Schedule including eac...
	6.3 INITIAL CONFERENCE
	Within twenty (20) calendar days after the Date of Commencement fixed in County's Notice to Proceed, a conference attended by County and Contractor and others as appropriate will be held to establish a working understanding among the Parties as to the...

	6.4 EVALUATION OF PRELIMINARY SUBMITTALS
	6.5 CONSTRUCTION
	Contractor shall perform Construction in accordance with the requirements of the Contract Documents.
	6.5.1 Construction shall be performed by Contractor and Subcontractors and suppliers who are selected, paid and acting in accordance with the procedures outlined in the Contract Documents.
	6.5.2 The Contractor shall keep the County informed of the progress and quality of the Work in the form of periodic written reports and meetings, as determined by the County, but no less than monthly.
	6.5.3 As a condition of final payment to Contractor, Contractor shall provide written certification that the Work has been constructed in accordance with the Contract Documents.


	ARTICLE VII
	CONTRACTOR’S REPRESENTATIONS AND WARRANTIES
	In order to induce County to enter into this Agreement, Contractor makes the following representations and warranties:
	7.1 Contractor has visited the Site and has reasonably examined the nature and extent of the Work, Site, locality, actual conditions, as-built conditions, and all federal, state and local laws and regulations that in any manner may affect cost, progre...
	7.2 Contractor has reasonably examined all reports of exploration and tests of subsurface conditions, as-built drawings, drawings or reports available for construction purposes, of physical conditions, or conditions which may be apparent at the Site a...
	7.3 After Contract award, Contractor  will conduct or obtain any additional examinations, investigations, explorations, tests, reports and studies, including but not limited to geotechnical investigations that pertain to the surface and subsurface con...
	7.4 Contractor has correlated its knowledge and the results of all such observations, examinations, investigations, explorations, test, reports and studies with the terms and conditions of the Contract Documents.
	7.5 Contractor has given County prompt written notice of all conflicts, errors, ambiguities, or discrepancies that it has discovered before Contract award in or among the Contract Documents and actual conditions and the written resolution thereof thro...
	7.6 Contractor is duly organized, existing and in good standing under applicable state law, and is duly qualified to conduct business in the State of California.
	7.7 Contractor has duly authorized the execution, delivery and performance of this Agreement, the other Contract Documents and the Work to be performed herein.  The Contract Documents do not violate or create a default under any instrument, agreement,...
	7.8 Contractor certifies that neither it nor its principals, or other key decision makers, or subcontractors is presently disbarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this transaction...
	7.9 During the term of the Contract, Contractor shall not discriminate against any employee or applicant for employment because of race, religious creed, color, national origin, ancestry, physical disability, mental disability, medical condition, gene...
	7.10 Contractor agrees to comply with the Americans with Disabilities Act of 1990, as amended (42 U.S.C. 12101 et seq.), which prohibits discrimination on the basis of disability, as well as all applicable regulations and standards issued pursuant to ...
	7.11 Contractor agrees to comply and certify compliance with the Drug Free Workplace Act of 1990 per Government Code Section 8350 et seq.
	7.12 Contractor acknowledges it will comply with the provisions of Public Contract Code section 4100-4108 regarding subcontractors. The Contractor hereby agrees to reimburse the County for costs incurred by the awarding authority in the substitution o...
	7.13 The Contractor hereby agrees to comply with the State Labor Code and certifies through signature of this Contract that, in accordance with Section 3700 of the State Labor Code, Contractor is aware of the provisions of Section 3700 of the Labor Co...
	7.14 The Contractor acknowledges that he will be held responsible for compliance with the provisions of Sections 1777.5 and 1776 of the State Labor Code.
	7.15 Contractor shall comply with Senate Bill 854 (signed into law on June 20, 2014) including, but not limited to, the following requirements: (1) no contractor or subcontractor may be listed on a bid proposal for a public works project unless regist...
	7.16 As required by Labor Code 1771.1(a) “A contractor or subcontractor shall not be qualified to bid on, be listed in a bid proposal, subject to the requirements of Section 4104 of the Public Contract Code, or engage in the performance of any contrac...

	ARTICLE VIII
	PROJECT ACCESS, RECORD RETENTION AND AUDITS
	8.1 At all times during construction of the Project, Contractor shall coordinate with the County to provide employees, subcontractors, and consultants of County reasonable unrestricted access to observe, monitor and inspect the Project.  The County’s ...
	8.2 Contractor expressly acknowledges it is aware of and will comply with all record retention and audit requirements contained in the Contract Documents.   These requirements include, but are not limited to, the maintenance of an Official Project Fil...

	ARTICLE IX
	MISCELLANEOUS PROVISIONS
	9.1 INDEPENDENT CONTRACTOR
	9.2 COUNTY EMPLOYEES AND OFFICIALS
	9.3 INACCURACIES OR MISREPRESENTATIONS

	If during the course of the administration of this agreement, the County determines that the Contractor has made a material misstatement or misrepresentation or that materially inaccurate information has been provided to the County, this contract may ...
	9.4 IRAN CONTRACTING ACT OF 2010
	9.5 NOTICES

	ARTICLE X
	The contract is delivered by                                 , Contractor, to County for acceptance by its Board of Supervisors at San Bernardino, California, and is deemed to have been entered into at San Bernardino, California.
	IN WITNESS WHEREOF, the Board of Supervisors of the County of San Bernardino has caused this Contract to be subscribed by its duly authorized officers, in its behalf, and the said party of the second part has signed this Contract.
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	01 Bid Check List - revised 11.05.15
	07 2DS0912-General Conditions
	1 GENERAL PROVISIONS
	1.1 Basic Definitions
	1.2 Correlation and Intent of the Contract Documents
	1.3 Capitalization
	1.4 Interpretation
	1.5 Execution of Contract Documents
	1.6 Ownership and Use of Drawings, Specifications and Other Instruments of Service
	1.7 Publicity

	2 COUNTY OF SAN BERNARDINO’S DUTIES AND RESPONSIBILITIES
	2.1 General
	2.2 Reserved
	2.3 Information and Services Required of the County
	2.4 County’s Right to Stop the Work
	2.5 County’s Right to Carry Out the Work
	2.6 Suspensions of Operations
	2.7 Prohibited Interests
	2.8 County’s Right to Order Extraordinary Measures
	2.9 Authority of the Department and Division
	2.10 Authority of Board
	2.11 Materials Furnished by County.

	3 CONTRACTOR’S DUTIES AND RESPONSIBILITIES
	3.1 General
	3.2 Request for Information (“RFI”).
	3.3 Supervision and Construction Procedures
	3.4 Labor and Materials
	3.5 Warranty and Correction
	3.6 Taxes
	3.7 Permits, Fees and Notices
	3.8 Allowances
	3.9 Contractor’s Key Personnel and Subcontractors
	3.10 Documents and Samples at the Site
	3.11 Shop Drawings, Product Data and Samples
	3.12 Site Conditions
	3.13 Use of Site
	3.14 Cutting and Patching
	3.15 Cleaning Up
	(1) Remove putty stains from glazing, then wash and polish glazing;
	(2) Remove marks, stains, fingerprints, and other soil or dirt from glass, painted, stained, or decorated work;
	(3) Remove temporary protection and clean and polish floors and waxed surfaces;
	(4) Clean and polish hardware and plumbing trim; remove stains, dust, dirt, plaster, and paint;
	(5) Remove spots, soil, plaster, and paint from tile work, and wash tile;
	(6) Clean all fixtures and equipment, remove excess lubrication, clean light fixtures and lamps, polish metal surfaces;
	(7) Vacuum-clean carpeted surfaces and remove any stains; and
	(8) Remove debris from roofs, downspout, and drainage system.

	3.16 Access to Work
	3.17 Royalties, Patents and Copyrights
	3.18 Indemnification
	3.19 Signs and Advertising
	3.20 Coordination with Neighboring Property
	3.21 Nondiscrimination
	3.22 Mandatory Provisions in Specifications
	3.23 Plans and Specifications
	(1) Errors and omissions in the Drawings and Specifications;
	(2) Work shown on the Drawings or in the Specifications which, if so constructed, would result in confusion or interference with other work or the work of other trades, including the location of fixtures and equipment.
	(3) Any noted violations of applicable codes.
	For convenience, the Specifications are arranged in various trade sections, but such segregation shall not be considered as limiting the Work of any Subcontractor or trade.  The Contractor shall be solely responsible for all Subcontractor arrangements...

	3.24 Contractor Responsibility
	3.25 Meetings
	3.26 Sanitation and Power Supply
	3.27 Clean Air Act, Clean Water Act, Environmental Protection Agency, Energy Efficiency, and California State Water Resources Control Board

	4 ADMINISTRATION OF THE CONTRACT
	4.1 County’s Project Representative
	4.2 Administration of the Contract
	4.2.2     No Estoppel.    Neither the County nor its Project Manager will be responsible for Contractor's failure to perform the Work in accordance with the requirements of the Contract Documents.  The County and its Project Manager will not be respon...
	4.2.7   Substantial Completion and Project Closeout.  The County's Project Manager will conduct inspections to determine the date or dates of Substantial Completion and the date of Final Completion, review written warranties and related close-out docu...

	4.3 Claims and Disputes
	4.3.4   Resolution.  The County will issue a Change Order, a Construction Change Directive, or a written amendment to the Contract, to Contractor within a reasonable period of time after County's approval of any Claim, specifying the additional cost a...
	(1) Contractor, under penalty of perjury under the laws of the State of California, shall submit with the Claim its and its Subcontractors' certification that:
	(a) The Claim is made in good faith;
	(b) Supporting data are accurate and complete to the best of the Contractor's knowledge and belief; and
	(c) The amount requested accurately reflects the Contract adjustment for which the Contractor believes the County is liable.
	(2)    The certification shall be executed by an officer or general partner of the Contractor having overall responsibility for the conduct of the Contractor's affairs.

	(3) If a false claim is knowingly submitted (as the terms "claim" and "knowingly" are defined in the California False Claims Act, California Government Code Sections 12650 et seq.) the County will be entitled to the remedies set forth in the Californi...
	(4) In regard to any Claim or portion of a Claim for Subcontractor work, the Contractor shall fully review said Claim and certify said Claim, under penalty of perjury under the laws of the State of California, to have been made in good faith and in ac...
	(5) Failure to furnish certification as required hereinbefore will result in the Contractor waiving its rights to the subject Claim.
	(1) The date of the event or occurrence giving rise to the claim and, if applicable, the date when the event ceased;
	(2) The nature of the event or occurrence and reasons for which the Contractor believes additional cost and/or time will or may be due;
	(3) The quantification of the costs involved together with the accounting and cost data described in Section 7.4 herein;
	(4) A Critical Path Method ("CPM") schedule analysis supporting any request for any additional time; and
	(5) Contractor’s plan for mitigating such costs and/or delay.
	(1) For Claims relating to extensions of Contract Time, due to Compensable County-Caused delays, as described in Article 8 herein, Contractor may be entitled to an equitable adjustment of the Contract Sum and Contract Time provided Contractor otherwis...
	(2) For Claims relating to extensions of Contract Time due to Non-Compensable Force Majeure events, as described in Article 8 herein, Contractor may be entitled to an equitable adjustment of the Contract Time, subject to the limitations set forth in A...
	(3) For Claims relating to extensions of the Contract Time due to rain delays/inclement weather, Contractor shall not be entitled to adjustment of the Contract Time unless and until the number of unworkable days due to the effects of rain/inclement we...


	4.4 Dispute Resolution
	4.4.1 Claims between the County and the Contractor of $375,000.00 or less shall be resolved in accordance with the procedures established in Part 3, Chapter 1, Article 1.5 of the California Public Contract Code Sections 20104 et seq.; provided however...
	4.4.1.1 Pursuant to Public Contract Code Section 20104(c), the current provisions of  Article 1.5 of Chapter 1 of Part 3 of the Public Contract code (commencing with Section 20104) dealing with the mediation and arbitration of public works claims are ...
	4.4.2 Except as provided for in Subparagraph 4.4.1, any other claims, disputes or other matters in controversy shall be resolved as follows.  In lieu of, or prior to litigation, the Parties shall endeavor to settle disputes by mediation in accordance ...
	4.4.3 Any dispute which cannot be resolved between the Parties shall be resolved through litigation in a court of competent jurisdiction of the State of California.  Venue for any such litigation concerning this Project or Agreement shall be in the Su...
	4.4.3.1 Each Party hereby waives any law or rule of court that would allow them to request or demand a change of venue.  If any third party brings an action or claim concerning this Contract, the Parties hereto agree to use their best efforts to obtai...


	5 SUBCONTRACTORS
	5.1 Award of Subcontracts
	5.2 Subcontractor Relations
	5.2.1 Agreements.  By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume towar...
	(1) Require that the Work being performed pursuant to such agreement, as the case may be, be performed in accordance with the requirements and intent of the Contract Documents and provide no less than five percent (5%) retainage unless otherwise indic...
	(2) Require submissions of Applications for Payment in the form required by the Contract Documents, together with invoices and billings supporting such applications and conditional and unconditional lien releases in the form required by the Contract D...
	(3) Require the Subcontractor, Sub-Subcontractor or supplier, as the case may be, to maintain insurance coverage as provided in the Contract Documents and to file required certificates of such coverage and additional insured endorsements with County, ...
	(4) Require each Subcontractor, Sub-Subcontractor, and supplier to furnish to Contractor or the applicable Subcontractor, as the case may be, in a timely fashion all information necessary for transmittal of Submittals and the reports required herein;
	(5) Require that each Subcontractor and supplier continue to perform under its subcontract if the Contract is terminated and if County takes an assignment of the subcontract or supply agreement and requests the Subcontractor or supplier to continue su...
	(6) Require each Subcontractor, Sub-Subcontractor, and supplier to remove all debris created by its activities;
	(7) Provide that in the event that County accepts the conditional assignment of the subcontract, County shall only be responsible to the Subcontractor for those obligations that accrue subsequent to County’s acceptance of the assignment;
	(8) Require the Subcontractor to resolve all disputes involving County according to the dispute resolution procedure established in Paragraph 4.4 herein;
	(9) Contractor shall cause each subcontract to expressly include the following requirement:
	“The County and entities and agencies designated by the County shall have access to and the right to audit and the right to copy at the County’s cost all of Subcontractor’s and supplier’s books, records, contracts, correspondence, instructions, Drawin...
	(10) Require the Subcontractor engaged upon the Site to arrange the storage of materials and equipment and performance of his Work so as to interfere as little as possible with other persons engaged in Work for the County upon the same Site.
	5.2.2   Precedence.  If any provision of any Subcontractor supply agreement is inconsistent with any provision of the Contract Documents or the intent of the Contract Documents, then the Contract Documents shall control.

	5.3 Contingent Assignment of Subcontractor and Material Supply Agreements

	6 CONSTRUCTION BY COUNTY OR BY SEPARATE CONTRACTORS
	6.1 County’s Right to Perform Construction and to Award Separate Contracts
	6.1.1 County’s Right to Perform.  The County reserves the right to perform construction or operations related to the Project with the County's own forces, and to award separate contracts in connection with other portions of the Project or other constr...
	6.1.3   Coordination.     The County shall provide for coordination of the activities of the County's own forces and of each Separate Contractor with the Work of the Contractor, who shall cooperate with them.  The Contractor shall participate with oth...
	6.1.4 Cooperation.  Each Contractor or Subcontractor engaged upon the Site shall arrange the storage of materials and equipment and performance of his work so as to interfere as little as possible with other persons engaged in work for the County upon...

	6.2 County’s Right to Clean Up
	6.3 Independent Testing
	6.3.1   County Testing.    The County will employ and pay for services of an independent testing laboratory to perform services specifically required by the governing code authority, as detailed in the Specification, and as additionally requested by C...


	7 CHANGES IN THE WORK
	7.1 General
	7.1.1   County’s Right to Order Changes.  The County, without invalidating the Contract, may authorize changes in the Work consisting of additions, deletions, or other revisions, with the Contract Sum and Contract Time being adjusted accordingly, if n...
	7.1.2   Basis for Agreement.  A Change Order or Written Amendment to Contract shall be based upon agreement between the County and Contractor.  A Construction Change Directive may or may not be agreed to by the Contractor.
	7.1.3   No Estoppel.  Changes in the Work shall be performed under applicable provisions of the Contract Documents.  The Contractor shall proceed promptly with the change, unless otherwise provided in the Change Order, Construction Change Directive, o...
	7.1.4 Change in Work.  The County may at any time make any change, modification or addition to the Work by written Change Order, Construction Change Directive, or Written Amendment to Contract, including but not limited to changes:
	(1) in the Specifications or Drawings;
	(2) in the sequence, method or manner of performance of the Work;
	(3) in the County furnished facilities, equipment, materials, services or Site; or
	(4) directing acceleration in the performance of the Work.


	7.2 Change Orders
	7.2.1   Computation.  Methods used in determining adjustments to the Contract Sum by Change Order or Written Amendment to Contract may include those listed in Paragraph 7.4 below.
	7.2.2   Accord and Satisfaction.  Agreement on any Change Order or Written Amendment to Contract shall be a full compromise and settlement of all adjustments to Contract Time and Contract Sum, and compensation for any and all delay, extended or additi...

	7.3 Construction Change Directives
	7.4 Computation of Cost or Credit for Changes
	7.4.1    Cost or Credit.  The cost or credit to the County resulting from a change in the Work shall be determined by County by one or more of the following methods:
	(1) Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to permit evaluation;
	(2) Unit prices stated in the Contract Documents or subsequently agreed upon;
	(3) By cost, as defined in (a), (b), (c) and (d) below, properly itemized and supported by sufficient substantiating data to permit evaluation, plus agreed to markup for overhead and profit as defined in (e) below.  Such costs shall be itemized by cra...
	(a) Cost of materials, including cost of transportation and delivery;
	(b) Cost of labor, including social security, and unemployment insurance, and fringe benefits required by agreement and Workers' Compensation insurance;
	(c) Rental value of equipment and machinery, exclusive of hand tools;
	(d) Sales tax; insurance; permit costs and bond premiums;
	(e) Mark-up to Contractor, Subcontractors, and Sub-subcontractor for overhead, profit and other expenses which are not specifically included in (a) through (d) above shall not exceed the following amounts:
	(i) Fifteen (15%) of the cost of that portion of the Extra Work to be performed by the Contractor with its own forces.
	(ii) Fifteen percent (15%) of the cost of that portion of the Work to be performed by a Subcontractor or Sub-subcontractor with its own forces, plus 5% for the Contractor.  Total combined Contractor, Subcontractor, and Sub-subcontractor fee shall not ...
	(f) Cost of Extra Work shall not include any of the following:
	(i) Superintendent(s)
	(ii)    Assistant Superintendent(s)
	(iii) Project Engineer(s)
	(iv) Project Manager(s)
	(v) Scheduler(s)
	(vi) Estimator(s)
	(vii) Incidental Drafting or Detailing
	(viii) Small tools (Replacement value does not exceed $300)
	(ix) Office expenses including staff, materials and supplies
	(x) On-Site or off-site trailer and storage rental and expenses
	(xi) Site fencing
	(xii) Utilities including gas, electric, sewer, water, telephone, facsimile, copier equipment
	(xiii) Data processing personnel and equipment
	(xiv) Federal, state, or local business income and franchise taxes

	7.4.3   Contractor Maintenance of Records.  In the event that Contractor is directed to perform any changes to the Work, or should Contractor encounter conditions which the Contractor believes would obligate the County to adjust the Contract Sum and/o...

	7.5 Authority to Approve Changes
	7.5.2   Verbal Changes.  Any oral order, direction, instruction, interpretation, or determination from the County (collectively "Verbal Change") which, in the opinion of the Contractor, causes a Scope Change in the Work, or otherwise requires an adjus...
	7.5.3   Unauthorized Work.    Any Work performed by the Contractor not indicated on the Contract Documents or any changes in the Work performed or provided by the Contractor without notice to the County and written approval by County, shall be conside...

	7.6    County Originated Proposal Request
	County may issue a request, in writing, to Contractor, describing a proposed change to the Work and requesting the Contractor submit an itemized proposal in a format acceptable to County within ten (10) calendar days after County issues the request.  ...

	7.7 Contractor Originated Change Order Request (COR)
	7.8 Audit Rights

	8 SCHEDULE AND EXTENSIONS OF TIME
	8.1 Definitions
	8.1.2   Commencement.    The Date of Commencement of the Work is the date provided in County's Notice to Proceed.
	8.1.3   Substantial Completion.  The date of Substantial Completion is the date determined by County and certified by the County in accordance with Paragraph 9.6 below and the terms of this Agreement.

	8.2 Progress and Completion
	8.2.1   Time is of the Essence.  Time limits stated in the Contract Documents are of the essence of the Contract.  By executing the Agreement and any Modifications relating to Substantial Completion or Contract Time the Contractor agrees and confirms ...
	8.2.2   Commencement.  The Contractor shall not knowingly prematurely commence operations on the Site or elsewhere prior to the effective date of insurance and bonds required to be furnished by the Contractor to County as specified in the Agreement.  ...
	8.2.3   Completion.   The Contractor shall proceed expeditiously with adequate labor and supervision to achieve Final Completion within the Contract Time.
	8.2.4 Notice to Proceed.  The Contract shall commence the Work required by this Contract within ten (10) calendar days of the date specified in the notice from the County to proceed with the Work.
	8.2.5 Expeditious Work.  Contractor shall proceed expeditiously with adequate forces and shall complete the Work by the date specified in the Contract Documents.  If Contractor is not diligently proceeding with the prosecution of the Work as scheduled...

	8.3 Contractor’s Schedules
	8.3.1   Project Schedule.  Unless otherwise provided in the Agreement or Technical Specifications, within fourteen (14) calendar days after the Date of Commencement, Contractor shall submit a baseline Project Schedule for the Work for comment and appr...
	(1) A CPM format that incorporates all activities with descriptions, sequence, logic relationships, duration estimates, resource-loading, and other information required for all pre-construction and construction activities.
	(2) Activities to be integrated and shown in the CPM network shall include all milestones representing the Contractor’s submittal dates and activities representing the County’s review period of each submittal (which review period shall in no case be s...
	(3) Activities showing the start and finish dates for all temporary works; all construction of mock-ups, and prototypes and/or samples.
	(4) Activities showing start and finish dates of owner-furnished items and interface requirements dates with other contractors; regulatory agency approvals; and permits required for the performance of the work.
	(5) Activities showing start and finish of tenant programming (as appropriate), modular furniture, tenant improvement work and phased occupancy.
	(6) Close-out activities.
	(7) The schedule shall consider all foreseeable factors or risks affecting or which may affect the performance of the work, including historical and predicted weather conditions, Applicable Laws, regulations or collective bargaining agreements pertain...
	(8) The Contractor shall attach a narrative report which explains assumptions used for activity durations, its assumptions regarding crew sizes, equipment requirements and production rates, any potential areas of concern or specific areas requiring co...
	(9) Time units for all schedules shall be in calendar days, and no construction activity shall have a duration greater than 30 calendar days without County approval.
	Upon the County’s approval, the Project Schedule shall be deemed to be a Contract Document.  Any revisions or updates to the Project Schedule are subject to review and approval by County.
	8.3.1.1 The County’s review of the form and general content of the baseline Project Schedule is for the purpose of determining, in its judgment, whether the following requirements are satisfied:
	(1) Schedules are suitable for monitoring progress of the Work;
	(2) Schedules provide necessary data about the timing of the County’s decisions on the County furnished items, including furniture, equipment and occupancy;
	(3) Schedules are in sufficient detail to demonstrate adequate planning for the Work; and
	(4) Schedules represent a practical plan to complete the Work within the Contract Time.

	8.3.1.2 Contractor shall plan, develop, supervise, control, and coordinate the performance of the Work so that the progress and the sequence and timing of Work activities conform to the current accepted Project Schedule.  Contractor shall continuously...
	8.3.1.3 The County’s acceptance of or its review comments about any Project Schedule or scheduling data shall not relieve Contractor from its sole responsibility to plan for, perform, and complete the Work by the Contract Time.  Acceptance of or revie...
	8.3.1.4 Failure of the County to discover errors or omissions in schedules that it has reviewed, or to inform Contractor that Contractor, Subcontractors, or others are behind schedule, or to direct or enforce procedures for complying with the Project ...
	8.3.2   Format.  Unless otherwise provided in the Agreement or Technical Specifications, the Project Schedule shall be in a detailed precedence CPM or Microsoft type format satisfactory to the County, which shall also: (i) provide a graphic representa...
	8.3.3   Updates.    With each Application for Payment submitted by Contractor (other than the Final Application for Payment), the Contractor shall submit to the County an updated Project Schedule revised to include, at a minimum:
	8.3.3.1 Monthly update/status of electronic database shall include recording of all Actual Start Dates and Actual Finish Dates and status of activities in progress.
	8.3.3.2 Review of “planned” versus “actual” work force allocations and progress for the preceding month.
	8.3.3.3 Reviews of revisions, added or deleted work and how those activities are being integrated into the Contractor’s work plan.
	8.3.3.4 Review of the Contractor’s interface and coordination with other work on the Project.
	8.3.3.5 Review of all impacts to the Work during the preceding month and to date, Contractor evaluation of those impacts and any recovery plans or remedial actions required to comply with the contract schedule.
	If the Contractor does not submit an updated Project Schedule with an Application for Payment, County may withhold payment, in whole or in part.  In the event any update to the Project Schedule indicates any delays to the Contract Time that are the f...
	8.3.4    Extraordinary Measures.  In the event the County determines that the performance of the Work has not progressed or reached the level of completion required by the Contract Documents, the County shall have the right to order the Contractor to ...
	8.3.5   Early Completion.  While the Contractor may schedule completion of the Project earlier than the date established by the Contract Documents, no additional compensation shall become due the Contractor for the use of float time between the Contra...
	8.3.6   Schedule of Submittals.  Unless otherwise provided in the Agreement or Technical Specifications, within ten (10) calendar days after the Date of Commencement, the Contractor shall prepare and keep current, for the County's review and approval,...
	8.3.8   Performance.  The Contractor shall perform the Work in accordance with the most recent Project Schedule and Schedule of Submittals approved by the County.  The Contractor shall monitor the progress of the Work for conformance with the requirem...

	8.4 Delays and Extensions of Time
	8.4.2 Compensable County-Caused Delays.  If the date for Final Completion of the Work is delayed as a result of the wrongful acts or negligence of the County or anyone for whom County is legally liable and the delays are unforeseeable and are unreason...
	8.4.3 Concurrent Delays.  To the extent the Contractor is entitled to an extension of Contract Time due to an excusable delay, but the performance of the critical path of the Work would have been otherwise suspended, delayed, or interrupted by the fau...
	8.4.4 Float.  Critical Work activities are defined as Work activities which, if delayed or extended, will delay the scheduled completion of the milestones and/or time of completion.  All other Work activities are defined as non-critical Work activitie...
	8.4.5 Shortage of Material.  An extension of time will not be granted by the County for a delay caused by a shortage of materials, except County-furnished materials, unless the Contractor furnishes to the County documented proof that the Contractor ha...
	8.4.6 Utility and Agency Delays.  Contractor is aware that governmental agencies, gas companies, electrical utility companies, water districts, and other utilities and agencies may be required to approve a proposed installation.  Contractor has endeav...
	8.4.7 Contractor Fault.   No extension of time will be granted under this Article 8 for any delay to the extent: (i) that performance was so delayed by any Contractor induced causes, including but not limited to the fault or negligence of the Contract...
	8.4.8 Contract Modification.  A Change Order, Construction Change Directive, or Written Amendment to Contract will be issued by the County to the Contractor within a reasonable period of time after approval of a request for extension of time, specifyi...
	8.4.9 No Release of Surety.  An extension of time granted shall not release the Contractor's surety from its obligations.  Work shall continue and be carried on in accordance with all the provisions of the Contract and said Contract shall be and shall...
	8.4.10 No Waiver.  Neither the grant of an extension of time beyond the date fixed for Final Completion of the Work, nor the performance and acceptance of any part of the Work or materials specified by the Contract after the time specified for Final C...

	8.5 Liquidated Damages
	8.5.1 County and Contractor recognize that time is of the essence in this Agreement and that the County may suffer financial loss in the form of lost grant funds, additional contract administration expenses, and loss of public use if the Work is not c...
	8.5.2 Contractor and County agree to liquidate damages with respect to Contractor's failure to achieve Final Completion of the Work within the Contract Time.  The Parties intend for the liquidated damages set forth herein to apply to this Contract as ...
	8.5.3 In the event that Contractor fails to achieve Final Completion of the Work within the Contract Time, Contractor agrees to pay County the amount per day designated in the Contract and/or Special Conditions for liquidated damages for each calendar...
	8.5.4 Contractor acknowledges and agrees that the foregoing liquidated damages have been set based on an evaluation by County of damages that it will incur in the event of the late completion of the Work.  Contractor and County agree that because of t...
	8.5.5 It is further mutually agreed that County shall have the right to deduct liquidated damages against progress payments or retainage and that the County will issue a unilateral Construction Change Directive and reduce the Contract Sum accordingly....


	9 PAYMENTS AND COMPLETION
	9.1 Contract Sum
	9.2 Schedule of Values
	9.3 Applications for Payment
	9.3.2 Based on California Public Contract Code Section 20104.50 and the Contract Documents, each Application for Payment shall be reviewed by the County as soon as practicable after receipt for the purpose of determining that the payment request is pr...
	9.3.2.1 Such Applications for Payment shall not include requests for payment of amounts the Contractor does not intend to pay to a Subcontractor or material supplier because of a dispute or other reason, or as to which an appropriate conditional or un...
	9.3.3 Documentation.  As a condition precedent to County's monthly progress payment to Contractor, Contractor shall submit with each Application for Payment the following documentation:
	(1) Updated Schedules of Values, invoices and requisitions from all Subcontractors, Sub-subcontractors and suppliers performing Work covered by the Application for Payment;
	(2) Completed and executed form of conditional waiver and release of rights upon progress payment in accordance with California Civil Code Section 8132, from Contractor and its Subcontractors covering the amount of the current Application for Payment;
	(3) Completed and executed forms of unconditional waiver and release of rights upon progress payment in accordance with California Civil Code Section 8134, from Contractor and its Subcontractors covering the amount of the previous Application for Paym...
	(4) Reserved.
	(5) At its sole discretion, the County reserves the right to request (i) an executed subcontract including bonds, insurance, certificates, and endorsements and all other exhibits and attachments for each item of material, labor and service for which a...
	(6)  Such other documentation as the County may reasonably request.
	9.3.3.1 As a further condition precedent to County's obligation to make monthly progress payment to Contractor, Contractor must be current in its submittal of documentation required by the Contract Documents including, but not limited to the following:
	(1) A Subcontractor Procurement Log listing executed subcontracts including bonds, insurance, certificates, and endorsements and all other exhibits and attachments for each item of material, labor and service for which a disbursement has been requested;
	(2) Log of all licenses, leases, permits, approvals and agreements relating to the construction of the Project;
	(3) Contractor’s daily logs;
	(4) Record Documents and As-Built Drawings and Specifications updated with current Project information as described in Subparagraph 3.10.1 above;
	(5) Updated Project Schedule;
	(6) RFI Log;
	(7) Change Order Request Log and Change Order Log, including a list of any Change Orders and Construction Change Directives, contemplated or under negotiation at the date of such payment request, the status, and a rough order of magnitude cost for eac...
	(8) Certified Payrolls for the time period covered in the Application for Payment.

	9.3.4 Initial Payment Application.  Contractor shall ensure that all administrative actions, submittals, payment procedures and requirements set forth in the Contract Documents for the first Application for Payment must precede or coincide with the in...
	(1)  A description of the types of Work and the amounts thereof to be provided by the Contractor (as opposed to the Subcontractors);
	(2) A list of Subcontractors, principal suppliers and fabricators;
	(3) A Submittal Schedule;
	(4) Copies of all necessary permits;
	(5) All insurance certificates and endorsements for Contractor and all Subcontractors are in place;
	(6) Payment and Performance Bonds for Contractor and Subcontractors, as applicable, are in place; and
	(7) Job signs have been installed.

	9.3.5 Payment to Subcontractors.  Within seven (7) calendar days of Contractor’s receipt of payment from County for Work performed by a Subcontractor, the Contractor shall pay all Subcontractors for and on account of Work on the Contract performed by ...
	9.3.6 Substantial Completion Payment Application.  Following the determination of Substantial Completion by the County's Project Manager and approval thereof by County, the Contractor shall submit an Application for Payment at Substantial Completion. ...
	(1) List all incomplete items of Work and the value of each item of incomplete Work;
	(2) Obtain and submit all documentation necessary to enable the County’s full and unrestricted use of the Work or portions thereof, and access to services and utilities, and to supply any change-over information necessary to the County’s occupancy, us...
	(3)  Discontinue and remove temporary facilities and services from the Site, along with construction tools and facilities, forms, and similar items except for Contractor’s field office;
	(4) Obtain all temporary occupancy permits and similar approvals for the use of the facilities;
	(5) Inspect, test, and adjust performance of every system of facility of the Work to ensure that overall performance is in compliance with terms of the Contract Documents;
	(6) Submit a report of such test results to the County;
	(7) Provide instruction for the County’s operating personnel on systems and equipment operational requirements;
	(8) Report performance of completed installations after adjustment that appear unable to comply with the requirements of the Contract Documents; and
	(9) Submit the operating manual(s) for operating and maintaining the building.
	9.3.7 Warranty of Title.  The Contractor warrants that title to all Work covered by an Application for Payment will pass to the County no later than the time of payment.  The Contractor further warrants that upon submittal of an Application for Paymen...
	9.3.8 Cash Allowance.  Whenever the Specifications provide a lump sum amount for specified Work, the Contractor shall include that amount in his bid for the designated Work, and the stated amount shall be deemed to include the full allowance.  Any dif...
	9.3.9 Equipment or Materials.  If, during the progress of the Work, the Contractor, with the written approval of the County, purchases and stores in an approved manner on the Site any equipment or materials required to complete the Work prior to the n...
	9.3.9.1 If required by the County, such payments shall be conditional upon submission by the Contractor of bills of sale, or such procedure as will establish the County Title to such equipment or materials, or otherwise adequately protect the County’s...
	9.3.9.2 Any equipment or materials stored and paid for by the County prior to being incorporated in the Work shall not be used for any other purpose and shall not be removed from the Site.

	9.4 Decisions to Withhold Payment
	9.4.1 Basis for Decision to Withhold.  The County's Project Manager may withhold payment in whole or in part, to the extent reasonably necessary to protect the County.  If the County's Project Manager is unable to approve payment in the amount of the ...
	(1) Defective work not remedied;
	(2) Third party claims filed or reasonable evidence indicating probable filing of such claims, including stop notices, unless security acceptable to the County is provided by the Contractor;
	(3) Failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, materials, services or equipment;
	(4) Reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;
	(5) Damage to the County or another contractor;
	(6) Reasonable evidence that the Work will not be completed within the Contract Time;
	(7) Persistent failure to carry out the Work in accordance with the Contract Documents;
	(8) Liquidated damages, if any, which accrued as of the date of the Application for Payment;
	(9) Such other sum as the County is entitled to recover from the Contractor; and
	(10) Contractor’s failure to timely submit:
	(a) Daily logs;
	(b) Certification from County and Contractor that Record Documents and As-Built Drawings and Specifications have been updated with current Project information as described in Paragraph 3.10 above;
	(c) Updated Construction Schedule;
	(d) RFI logs;
	(e) Change Order Log; and
	(f) Certifications from each Subcontractor and Sub-subcontractor of any tier that each is current in the payment of any supplemental fringe benefits required pursuant to any collective bargaining agreement to which any such Subcontractor is a Party or...
	9.4.2 Withhold for Disputes.  In the event of a dispute between County and Contractor, the County may withhold from payments an amount not to exceed one hundred fifty percent (150%) of the disputed amount.  When the above reasons for withholding certi...
	9.4.3 Withhold for Stop Notice Claims.
	9.4.3.1 If at any time there shall be evidence of the existence, whether or not same has been asserted, of any stop notice, or claim arising out of or in connection with the performance or default in performance of this Contract or any subcontract or ...
	9.4.3.2 The County may release any payments withheld due to a stop notice claim if the Contractor obtains a release bond that is: (i) issued by a surety acceptable to County admitted to issue surety bonds by the California Department of Insurance; (ii...

	9.5 Progress Payments
	9.5.1 County Payments to Contractor.  After the County's Project Manager has issued an authorization for payment, the County, subject to its rights under Paragraph 9.5 herein, shall make payment in the manner and within the time provided in the Contra...
	9.5.2 Joint Checks or Direct Payments.  Neither the County nor County's Project Manager shall have an obligation to pay or to see to the payment of money to a Subcontractor except as may otherwise be required by law.  County, however, reserves the rig...
	9.5.3 Payment Not Acceptance of Work.  An authorization for payment, a progress payment, or partial or entire use or occupancy of the Project by the County shall not constitute acceptance of Work not in accordance with the Contract Documents.
	9.5.4 Retention.  From each progress payment, five percent (5%) will be deducted and retained by the County and the remainder, less the amount of all previous payments and less the amounts needed to satisfy outstanding stop notices, will be paid to th...
	9.5.5 The Contractor may, at the Contractor's sole cost and expense, substitute securities equivalent to any monies withheld by the County to insure performance under this Contract.  Such security shall be deposited with the County or a state or feder...
	9.5.6 Payment by Electronic Fund Transfer.  Contractor shall accept all payments from County via electronic funds transfer (EFT) directly deposited into the Contractor’s designated checking or other bank account.  Contractor shall promptly comply with...

	9.6 Substantial Completion
	9.6.1 Contractor Request for Inspection and Punch List.  When the Contractor considers that the Work is substantially complete, the Contractor shall prepare and submit to the County's Project Manager and County a request for such inspection and a comp...
	9.6.2 County Inspection.  Upon receipt of the Contractor’s Punch List, the County's Project Manager will make an inspection to determine whether the Work or designated portion thereof is substantially complete.  If the inspection discloses any item, w...
	9.6.3 Determination of Substantial Completion.  When the Work or designated portion thereof is substantially complete, the County's Project Manager will make a determination of Substantial Completion which shall establish the date of Substantial Compl...
	9.6.4 County’s Acceptance.  The determination of Substantial Completion prepared by County's Project Manager shall be submitted to the Contractor.   Upon such acceptance and consent of surety, provided the requirements for Substantial Completion Payme...
	(1) Punch list items;
	(2) All items necessary to obtain the Final Certificate of Occupancy identified in the Contract Documents as the Work of Contractor;
	(3) As-Built and Record Documents;
	(4) Potential stop notice claims of individuals or entities who have not provided Conditional Waivers and Releases Upon final Payment; and
	(5) Any Claims the County may have against the Contractor.

	9.7 Partial Occupancy or Use
	9.7.1 County’s Rights and Allocation of Responsibility.  The County may occupy or use any completed or partially completed portion of the Work at any stage provided such occupancy or use is consented to by the insurer providing builder's risk property...
	9.7.2 Joint Inspection.  Immediately prior to such partial occupancy or use, the County, Contractor and County's Project Manager shall jointly inspect the area to be occupied or portion of the Work to be used in order to determine and record the condi...
	9.7.3 No Acceptance.  Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not constitute acceptance of Work not complying with the requirements of the Contract Documents.
	9.7.4 Conditions.  The Contractor agrees to County's use and partial occupancy of a portion or unit of the Project before formal acceptance by the County under the following conditions:
	(1) Occupancy by the County shall not be construed by the Contractor as being an acceptance by County of that part of the Project to be occupied;
	(2) Contractor shall not be held responsible for any damage to the occupied part of the Project resulting solely from the County’s occupancy;
	(3) Occupancy by the County shall not be deemed to constitute a waiver of existing claims on behalf of the County or Contractor against each other;
	(4) If the Project consists of more than one building, and one of the buildings is to be occupied, the County, prior to occupancy of the building, shall secure permanent property insurance on the building to be occupied and any necessary partial occup...
	(5) Contractor shall make available in the areas occupied, on a 24-hour day and seven-day week basis if required, any utility services, heating, and cooling as are in condition to be put in operation at the time of early occupancy.  All responsibility...
	(6) County’s use and partial occupancy prior to Project acceptance does not relieve the Contractor of his responsibility to maintain all insurance and bonds required of the Contractor under the Contract until the Project is complete and the Notice of ...
	(7) If time and/or costs are impacted by County’s partial occupancy or use, Contractor may submit a Claim for such financial and/or Schedule impact in accordance with Article 4.

	9.8 Final Completion and Final Payment
	9.8.1 Inspection.  Upon receipt of written notice that the Work is ready for final inspection and acceptance and upon receipt of a Final Application for Payment, the County's Project Manager will promptly make such inspection and, when the County find...
	9.8.2 Documentation.  In addition to the requirements for Final Payment set forth in the other Contract Documents, the Final Payment shall not become due until (i) Contractor has fully performed the Contract, including all Punch List work; (ii) a Fina...
	(1) A full, complete and proper Final Application for Payment;
	(2) A current Sworn Statement from the Contractor setting forth all Subcontractors and material suppliers with whom Contractor has subcontracted; the amount of each subcontract; the amount requested for each Subcontractor and supplier in the payment a...
	(3) A current Sworn Statement from each Subcontractor setting forth all Sub-subcontractors and material suppliers with whom Subcontractor has subcontracted; the amount of each sub-subcontract; the amount requested for each Sub-subcontractor and suppli...
	(4) Completed and executed forms of conditional waiver and release of rights upon final payment in accordance with California Civil Code Section 8136 from Contractor and all persons eligible to record mechanics' liens and file stop notices in connecti...
	(5) Completed and executed forms of unconditional waiver and release of rights upon progress payment in accordance with California Civil Code Section 8134 from Contractor and all persons eligible to record mechanics' liens and file stop notices in con...
	(6) Completed and executed affidavits from Contractor and Subcontractors, attaching certificates and endorsements evidencing that insurance required by the Contract Documents to remain in force after Final Payment, if any, is currently in effect and w...
	(7) A written statement that the Contractor knows of no substantial reason that the insurance will not be renewable to cover the period required by the Contract Documents;
	(8) Consent of surety(ies) to Final Payment;
	(9) Contractor's written assurance that identified corrective work not complete and accepted will be completed by a stated date agreeable to County;
	(10) The required Record Documents and As-Built Construction Documents including, but not limited to, shop drawings and other submittals;
	(11) Reasonable proof that taxes, fees and similar obligations of Contractor have been paid;
	(12) A certificate in form and substance acceptable to County and signed by the County's Project Manager certifying that, to the best of its knowledge, the Work has been completed in accordance with the Contract Documents, all Applicable Laws and rest...
	(13) Reserved;
	(14) All warranties from vendors and Subcontractors, maintenance manuals, instructions and related agreements, equipment certifications and similar documents, and maintenance and operating instructions, which shall include:
	(a)  Schematic piping and wiring diagrams;
	(b) Valve charts and schedules;
	(c) Electrical panel schedules complete and posted in panels;
	(d) Lubrication charts and schedules;
	(e) Guides for troubleshooting;
	(f) Pertinent diagrams of equipment with main parts designated for identification;
	(g) Manufacturer's data and capacity data on all equipment;
	(h) Operating and maintenance instructions for all items of equipment and all control systems;
	(i) Manufacturer's parts list; and

	(j) Testing procedures for operating tests;
	(15) Tools, spare parts and required extra materials (i.e., attic stock), and similar items;
	(16) Keys and proof of the final change-over of locks.  In addition, Contractor must advise the County's personnel of the change-over in security provisions;
	(17) Written start-up testing performance reports of all systems after completion of start-up testing, and complete instruction of the County's operating and maintenance personnel;
	(18) Proof of adherence to final cleaning requirements of the Contract Documents; and
	(19) Proof of touch up and other repairs and restoration of all marred and exposed finishes.
	9.8.3 Release of Stop Notices.  If a Subcontractor or supplier refuses to furnish a release or waiver required by County or files a stop notice, the Contractor shall furnish a bond satisfactory to the County to release the stop notice and indemnify th...
	9.8.4 Delay Not Caused by Contractor.  If, after Substantial Completion of the Work, Final Completion thereof is materially delayed through no fault of the Contractor or by issuance of Change Orders affecting Final Completion, the County shall, upon a...
	9.8.5 Contractor’s Acceptance of Final Payment.  Acceptance of Final Payment by the Contractor, a Subcontractor, or material supplier shall constitute a waiver of any and all Claims by that payee, of whatsoever nature, character or kind, except those ...
	9.8.6 County’s Final Payment.  The making of Final Payment shall not constitute a waiver of Claims by the County arising from:
	(1) Unsettled stop notices;
	(2) Faulty or defective work appearing after Substantial Completion of the Work;
	(3) Failure of the Work to comply with the requirements of the Contract Documents;
	(4) Terms of any special warranties required by the Contract Documents; or
	(5) Any other Claim unless specifically waived by the County in writing.



	10 PROTECTION OF PERSONS AND PROPERTY
	10.1 Safety Precautions and Programs
	The Contractor is responsible for establishing, maintaining, and supervising the necessary safety precautions needed to permit the performance of the Work without endangering public safety and property.  A Site Specific Safety Program and the Contract...
	(1) The identity of outside safety consultant or Contractor's safety officer and on-site safety officer;
	(2) The schedule for the Contractor's safety inspections;
	(3) The type and frequency of training conducted for Contractor's personnel including tailgate meeting, lifting training, emergency procedure, etc.;
	(4) Information on the types of heavy equipment to be used and the necessary precaution to be taken if there is an accident;
	(5) A copy of the Contractor's Hazardous Communications Program;
	(6) A list of any possible fire hazards and the firefighting equipment for the particular Site;
	(7) A detailed description of hazardous or unusual procedures necessary for the particular Site;
	(8) Information on any material impact of the construction on the surrounding area including traffic flow, parking, street closure, utility shutoffs, and pedestrian crossing;
	(9) Placement, quantity and type of safety warning lights, signs or other devices during construction;
	(10) Written procedures in the event of an injury, fire, hazardous material experience, or other emergency during construction; and
	(11) Description of the location and enclosure of the approved staging area.
	Contractor shall also comply with any safety requirements required by insurers providing coverage for the Project.  Notwithstanding the foregoing, Contractor specifically assumes all risk of damages or injury to any persons or property, wherever locat...

	10.2 Safety of Persons and Property
	(1) Employees on the Site and other persons who may be affected thereby;
	(2) The Work and materials and equipment to be incorporated therein, whether in storage on or off the Site, under care, custody or control of the Contractor or the Contractor’s Subcontractors or Sub-subcontractors; and
	(3) Other property at the Site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, roadways, structures, and utilities not designated for removal, relocation, or replacement in the course of construction.
	10.2.4 Notice and Compliance with Applicable Law.  The Contractor shall give notices and comply with Applicable Laws bearing on safety of persons or property or their protection from damage, injury or loss.  Contractor shall comply with all laws and r...
	10.2.5 Safeguards.  The Contractor shall erect and maintain, as required by existing conditions and performance of the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings against hazards, promul...
	10.2.6   Excavation.  As required by Section 6705 of the California Labor Code and in addition thereto, whenever Work under the Contract involves the excavation of any trench or trenches five feet or more in depth, the Contractor shall submit for acce...
	10.2.7   Notice of Hazards.  When use or storage of explosives or other hazardous materials or equipment or unusual methods are necessary for execution of the Work, the Contractor shall exercise utmost care, carry on such activities under supervision ...
	10.2.8   Loading.  The Contractor shall not load or permit any part of the construction or Site to be loaded so as to endanger its safety.  The Contractor shall be responsible for the protection of all existing structures and improvements, both above ...
	10.2.8.1 The Contractor shall review the structural capability of the construction and Site prior to allowing installation of temporary lifting devices or staging equipment or the temporary off-loading of materials.  Contractor shall not exceed design...
	10.2.8.2 All modifications to the construction or Site to support temporary lifting devices, staging equipment, or loading shall be submitted to County for review and acceptance.
	10.2.9   Accident Prevention.  The Contractor shall designate a responsible member of the Contractor's organization at the Site whose duty shall be the prevention of accidents.  This person shall be the Contractor's Superintendent unless otherwise des...
	10.2.10 Accident Reporting.  The Contractor shall immediately report all accidents and injuries to County, and shall submit on a form approved by County within 24 hours of such accident or injury setting forth essential information for investigation o...
	10.2.11 Adjoining Property.  Contractor shall employ all necessary measures to protect adjoining adjacent property and shall provide barricades, temporary fences, and covered walkways required to protect the safety of passersby, as required by prudent...
	10.2.12 Response.  Contractor shall immediately respond to notice from the County of unsafe conditions.
	10.2.13 Documents Available.  Contractor shall have available at the Project Site, copies or suitable extracts of “Construction Safety Orders” and “General Industrial Safety Orders” issued by the State Division of Industrial Safety.

	10.3 Hazardous Materials
	10.3.1 Notice to County.  The Contractor agrees that it is solely responsible for investigation and performing remedial actions on all hazardous materials and other related environmental requirements located on the Project Site.  Any hazardous materia...
	10.3.2 Material Safety Data Sheets and Compliance with Proposition 65.
	10.3.2.1 Contractor is required to ensure that material safety data sheets are available in a readily accessible place at the Work Site, for any material requiring a material safety data sheet per the federal "hazard communication" standard, or employ...
	10.3.2.2 Contractor is required to comply with the provisions of California Health and Safety Code Sections 25249.5 et seq., which requires the posting and giving of notice to persons who may be exposed to any chemical known to the State of California...

	10.4 Contractor Materials
	The County shall not be responsible for materials and substances brought to the Site by the Contractor unless such materials or substances were required by the Contract Documents.

	10.5 Emergencies
	In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor's discretion, to prevent threatened damage, injury or loss.  Additional compensation or extension of time claimed by the Contractor on account of an e...

	10.6 Protection of the Work
	10.6.1 Contractor shall protect all materials, equipment, supplies and Work from injury or damage due to heat, storms, rain or wind.  If unusually severe weather makes it impossible to continue operations safely in spite of necessary weather precautio...
	10.6.2 Contractor shall not permit open fires on the Project.
	10.6.3 Contractor shall take necessary precautions to guard against and eliminate possible fire hazards and to prevent damage to construction Work, building materials, equipment, temporary field offices, storage shed, and public and private property.
	10.6.4 If Contractor fails to adequately protect the Work, Contractor is responsible for all damage incurred by County.  Contractor is responsible for payment of the deductible on the Builder's Risk Policy, however, County, at its sole discretion, can...

	10.7 Protection of Existing Property
	The Contractor shall be responsible for all measures necessary to protect existing property to remain.  This shall include, but is not limited to, padding and draping elevators used in construction, draping of openings and other measures to isolate ar...


	11 INSURANCE AND BONDS
	11.1 Performance Bond and Payment Bond
	11.2 Insurance
	11.2.1   Contractor shall not commence work under this Contract until all insurance has been obtained that is required under this section and such insurance has been verified by the County, nor shall Contractor allow any Subcontractor to commence work...
	The Contractor agrees to provide insurance set forth in accordance with the requirements herein. If the Contractor uses existing coverage to comply with these requirements and that coverage does not meet the specified requirements, the Contractor agre...
	Without in anyway affecting the indemnity herein provided and in addition thereto, the Contractor shall secure and maintain throughout the contract term the following types of insurance with limits as shown:
	11.2.1.1 Workers’ Compensation/Employers Liability
	A program of Workers’ Compensation insurance or a state-approved, self-insurance program in an amount and form to meet all applicable requirements of the Labor Code of the State of California, including Employer’s Liability with $250,000 limits coveri...
	With respect to Contractors that are non-profit corporations organized under California or Federal law, volunteers for such entities are required to be covered by Workers’ Compensation insurance.

	11.2.1.2 Commercial/General Liability Insurance
	The Contractor shall carry General Liability Insurance covering all operations performed by or on behalf of the Contractor providing coverage for bodily injury and property damage with a combined single limit of not less than one million dollars ($1,0...
	(g) $2,000,000 general aggregate limit.

	11.2.1.3 Automobile Liability Insurance
	If the Contractor owns no autos, a non-owned auto endorsement to the General Liability policy described above is acceptable.

	11.2.1.4 Increased General Liability and Automobile Liability Insurance Limits for Larger Construction Projects
	11.2.1.5 Umbrella Liability Insurance
	An umbrella (over primary) or excess policy may be used to comply with limits or other primary coverage requirements. When used, the umbrella policy shall apply to bodily injury/property damage, personal injury/advertising injury and shall include a “...

	11.2.1.6 Continuing Products/Completed Operations Liability Insurance
	Contractor shall provide Continuing Products/Completed Operations Liability Insurance with a limit of not less than five million ($5,000,000) for each occurrence for at least three years following substantial completion of the work on projects over on...

	11.2.1.7  Course of Construction/Installation (Builder’s Risk) property insurance (required for all contracts of $1,000,000 or above) providing all risk, including theft coverage for all property and materials to be used on the project.  The insurance...
	11.2.1.8 Environmental Liability Insurance
	Any contract that that involves the use, handling, transportation, storage, abatement, containment or testing of any substance that is potentially toxic or hazardous to the environment, including but not limited to, those listed as hazardous by the Un...
	11.2.2 Subcontractor Insurance Requirements.
	The Contractor agrees to require all parties or subcontractors, including architects or others it hires or contracts with related to the performance of this Contract to provide insurance covering the contracted operations with the basic requirements i...

	11.2.3 Additional Insured
	All policies, except for the Workers’ Compensation, Errors and Omissions and Professional Liability policies, shall contain endorsements naming the County and its officers, employees, agents and volunteers as additional insureds with respect to liabil...

	11.2.4 Waiver of Subrogation Rights
	The Contractor shall require the carriers of required coverages to waive all rights of subrogation against the County, its officers, employees, agents, volunteers, contractors and subcontractors. All general or auto liability insurance coverage provid...

	11.2.5 Policies Primary and Non-Contributory
	All policies required herein are to be primary and non-contributory with any insurance or self-insurance programs carried or administered by the County.

	11.2.6 Severability of Interests
	The Contractor agrees to ensure that coverage provided to meet these requirements is applicable separately to each insured and there will be no cross liability exclusions that preclude coverage for suits between the Contractor and the County or betwee...

	11.2.7 Proof of Coverage
	The Contractor shall furnish Certificates of Insurance to the County Department administering the contract evidencing the insurance coverage at the time the contract is executed, additional endorsements, as required shall be provided prior to the comm...

	11.2.8 Acceptability of Insurance Carrier
	Unless otherwise approved by Risk Management, insurance shall be written by insurers authorized to do business in the State of California and with a minimum “Best” Insurance Guide rating of “A- VII”.

	11.2.9 Deductibles and Self-Insured Retention
	Any and all deductibles or self-insured retentions in excess of $10,000 shall be declared to and approved by Risk Management.

	11.2.10 Failure to Procure Coverage
	In the event that any policy of insurance required under this contract does not comply with the requirements, is not procured, or is canceled and not replaced, the County has the right but not the obligation or duty to cancel the contract or obtain in...

	11.2.11 Insurance Review
	Any failure, actual or alleged, on the part of the County to monitor or enforce compliance with any of the insurance and indemnification requirements will not be deemed as a waiver of any rights on the part of the County.



	12 UNCOVERING AND CORRECTION OF WORK
	12.1 Uncovering of Work
	12.2 Correction of Work
	12.2.3 Removal.  The Contractor shall remove from the Site portions of the Work which are not in accordance with the requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the County.
	12.2.4 Destruction or Damage.  The Contractor shall bear the cost within the Contract Sum of correcting destroyed or damaged construction, whether completed or partially completed, of the County or Separate Contractor caused by the Contractor's correc...
	12.2.5 No Limitation.  Nothing contained in this Paragraph 12.2 shall be construed to establish a period of limitation with respect to other obligations which the Contractor might have under the Contract Documents.  Establishment of the one-year perio...

	12.3 Acceptance of Nonconforming Work
	If the County prefers to accept Work which is not in accordance with the requirements of the Contract Documents, the County may do so instead of requiring its removal and correction.  Such option shall be exercised solely by notice to Contractor and s...


	13 TERMINATION OR SUSPENSION OF THE CONTRACT
	13.1 Termination by the Contractor
	13.1.1 Work Stoppage Not Caused by County.   If the Work is stopped for a period of ninety (90) consecutive days through no act or fault of the Contractor or a Subcontractor, Sub-subcontractor or their agents or employees or any other persons or entit...
	13.1.2 Work Stoppage Caused by County.  If the Work is stopped for a period of 120 consecutive days through no act or fault of the Contractor or a Subcontractor or their agents or employees or any other persons performing portions of the Work under co...

	13.2 Termination by the County for Cause
	(1) Contractor fails promptly to begin the Work under the Contract Documents; or
	(2) Contractor refuses or fails to supply enough properly skilled workers or proper materials; or
	(3) Contractor fails to perform the Work in accordance with the Contract Documents, including conforming to applicable standards set forth therein in constructing the Project, or refuses to remove and replace rejected materials or unacceptable Work; or
	(4) Contractor discontinues the prosecution of the Work (exclusive of work stoppage: (i) due to termination by County; or (ii) due to and during the continuance of a Force Majeure event or suspension by County); or
	(5) Contractor fails to resume performance of Work which has been suspended or stopped, within a reasonable time after receipt of notice from County to do so or (if applicable) after cessation of the event preventing performance; or
	(6) Any representation or warranty made by Contractor in the Contract Documents or any certificate, schedule, instrument, or other document delivered by Contractor pursuant to the Contract Documents shall have been false or materially misleading when ...
	(7) Contractor fails to make payment to Subcontractors for materials or labor in accordance with the respective Contract Documents and Applicable Law; or
	(8) Contractor disregards laws, ordinances, or rules, regulations, or orders of a public authority having jurisdiction; or
	(9) Contractor otherwise is guilty of breach of a provision of the Contract Documents; or
	(10) Contractor becomes insolvent, is adjudicated bankrupt, or makes a general assignment for the benefit of creditors and fails to provide County with adequate assurances of Contractor's ability to satisfy its contractual obligations.
	A receiver, trustee, or other judicial officer shall not have any right, title, or interest in or to the Contract.  Upon that person's appointment, County has, at its option and sole discretion, the right to immediately cancel the Contract and declare...
	(1) Take possession of the Site and of all materials, equipment, tools and construction equipment, and machinery thereon owned by the Contractor;
	(2) Suspend any further payments to Contractor;
	(3) Accept assignment of subcontracts pursuant to Paragraph 5.3; and
	(4) Finish the Work by whatever reasonable method the County may deem expedient.  Upon request of the Contractor, the County shall furnish to the Contractor a detailed accounting of the costs incurred by the County in finishing the Work.

	13.3 Suspension by the County
	(1) That performance is, was, or would have been so suspended, delayed, or interrupted by another cause for which the Contractor is responsible; or
	(2) That an equitable adjustment is made or denied under another provision of the Contract.
	(1) Correct conditions unsafe for the Project personnel or general public; or
	(2) Carry out the Contract; or
	(3) Carry out orders of County.
	13.3.3 Responsibilities of Contractor During Suspension Periods.  During periods that Work is suspended, Contractor shall continue to be responsible for the Work and shall prevent damage or injury to the Project, provide for drainage, and shall erect ...

	13.4 Termination by the County for Convenience
	13.4.1 Grounds.  Without limiting any rights which County may have by reason of any default by Contractor hereunder, County may terminate Contractor’s performance of the Contract in whole or in part, at any time, for convenience or any other reason up...
	13.4.2 Contractor Actions.  Immediately upon receipt of such notice, Contractor shall: (i) cease performance of the Work of this Agreement to the extent specified in the notice; (ii) take actions necessary or that the County may direct, for the protec...
	13.4.3   Compensation.  If the Parties are unable to agree on the amount of a termination settlement, the County shall pay the Contractor the following amounts:
	(1) For Work performed before the effective date of termination, the total (without duplication of any items) of:
	(a) The Cost of the Work; and
	(b) A sum, as profit on (1)(a), above, determined by the County to be fair and reasonable;
	(2) The reasonable costs of settlement of the Work terminated, including:
	(a) Accounting, clerical, and other expenses reasonably necessary for the preparation of termination settlement proposals and supporting data; and
	(b) Storage, transportation, and other costs incurred, reasonably necessary for the preservation, protection, or disposition of the termination inventory.

	13.5 Authority of County
	In determination of the question of whether there has been such noncompliance with the Contract as to warrant the suspension or termination of the Contract, the decision of the County will be binding on all parties.

	13.6 Termination by Acts of God
	In the event the Project is damaged by an “Act of God” as defined in Public Contract Code section 7105, the County may elect to terminate the Contract.  If the County terminates the Contract pursuant to this paragraph, compensation to the Contractor s...


	14 EMPLOYMENT OF LABOR/WAGE RATES
	14.1 Determination of Prevailing Rates
	14.2 Subcontractors
	14.2.1 Ineligible Subcontractors.  Pursuant to the provisions of Section 1777.1 of the California Labor Code, the Labor Commissioner publishes and distributes a list of contractors ineligible to perform work as a contractor or subcontractor on a publi...
	14.2.1.1 Excluded Parties List System (EPLS).  Neither Contractor nor its employees or subcontractors shall be named on the EPLA, which includes information regarding entities debarred, suspended, proposed for debarment, excluded or disqualified under...
	14.2.1.2 Certification.  Contractor certifies that neither it nor its principals or Subcontractors are presently disbarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this transaction by any f...
	14.2.2 Employment of Apprentices.  The Contractor and all Subcontractors performing Work for the Project shall comply with all requirements pertaining to the employment of apprentices pursuant to the provisions of the California Labor Code including, ...

	14.3 Payment of Prevailing Rates
	14.4 Prevailing Rate Penalty
	14.5 Payroll Records
	(1) a certified copy of an employee's payroll record shall be made available for inspection or furnished to such employee or his/her authorized representative on request;
	(2) a certified copy of all payroll records shall be made available for inspection or furnished upon request to the County, the Division of Labor Standards Enforcement and the Division of Apprenticeship Standards of the Department of Industrial Relati...
	(3) a certified copy of payroll records shall be made available upon request to the public for inspection or copies thereof made; provided, however, that a request by the public shall be made through either the County, the Division of Apprenticeship S...
	(4) the Contractor shall file a certified copy of the payroll records with the entity that requested such records within ten (10) days after receipt of a written request; and
	(5) copies provided to the public, by the County, the Division of Apprenticeship Standards or the Division of Labor Standards Enforcement shall be marked or obliterated in such a manner as to prevent disclosure of an individual's name, address and soc...

	14.6 Limits on Hours of Work
	Pursuant to California Labor Code Section 1810, eight (8) hours of labor shall constitute a legal day's work.  Pursuant to California Labor Code Section 1811, the time of service of any worker employed at any time by the Contractor or by a Subcontract...

	14.7 Penalty for Excess Hours
	The Contractor shall pay to the County a penalty of twenty-five dollars ($25.00) for each worker employed on the Work by the Contractor or any Subcontractor, of any tier, for each calendar day during which such worker is required or permitted to work ...

	14.8 Contractor Responsibility
	Any work performed by workers necessary to be performed after regular work hours or on Sundays or other holidays shall be performed without adjustment of the Contract Sum and/or without additional expense to the County.

	14.9 Employment of Apprentices
	Any apprentices employed to perform any of the Work shall be paid the standard wage to apprentices under the regulations of the craft or trade for which such apprentice is employed, and such individual shall be employed only for the Work of the craft ...

	14.10 Apprenticeship Certificate
	When the Contractor or any Subcontractor, of any tier, in performing any of the Work employs workers in any Apprenticeable Craft or Trade, as hereinafter defined, the Contractor and such Subcontractor shall apply to the Joint Apprenticeship Committee ...

	14.11 Ratio of Apprentices to Journeymen
	The ratio of Work performed by the apprentices to journeymen, who shall be employed in the Work, may be the ratio stipulated in the apprenticeship standards under which the Joint Apprenticeship Committee operates, but in no case shall the ratio be les...

	14.12 Exemption from Ratios
	The Joint Apprenticeship Committee shall have the discretion to grant a certificate, which shall be subject to the approval of the Administrator of Apprenticeship, exempting the Contractor from the 1-to-5 ratio set forth in this Article when it finds ...
	(1) unemployment for the previous three-month period in such area exceeds an average of fifteen percent (15%); or
	(2) the number of apprentices in training in such area exceeds a ratio of 1-to-5 in relation to journeymen; or
	(3) the Apprenticeable Craft or Trade is replacing at least one-thirtieth (1/30) of its journeymen annually through apprenticeship training, either on a statewide basis or on a local basis; or
	(4) if assignment of an apprentice to any work performed under the Contract Documents would create a condition which would jeopardize such apprentice's life or the life, safety or property of fellow employees or the public at large, or if the specific...
	When such exemptions from the 1-to-5 ratio between apprentices and journeymen are granted to an organization which represents contractors in a specific trade on a local or statewide basis, the member contractors will not be required to submit individu...

	14.13 Contributions to Trust Funds
	The Contractor or any Subcontractor, of any tier, who, performs any of the Work by employment of journeymen or apprentices in any Apprenticeable Craft or Trade and who is not contributing to a fund or funds to administer and conduct the apprenticeship...

	14.14 Contractor’s Compliance
	The responsibility of compliance with this Article for all Apprenticeable Trades or Crafts is solely and exclusively that of the Contractor.  All decisions of the Joint Apprenticeship Committee(s) under this Article are subject to the provisions of Ca...
	(1) be denied the right to bid on any public works contract for a period of one (1) year from the date the determination of non-compliance is made by the Administrator of Apprenticeship; and
	(2) forfeit, as a civil penalty, the sum of One Hundred Dollars ($100.00) for each calendar day of noncompliance.
	Notwithstanding the provisions of California Labor Code Section 1727, upon receipt of such determination, the County shall withhold such amount from the Contract Sum then due or to become due.  Any such determination shall be issued after a full inves...

	14.15 Contractor’s Compliance with Law
	Contractor, Contractor’s agents, and Contractor’s employees shall be bound by and comply with all applicable provisions of the Labor Code, and such federal, state and local laws which affect the conduct of the Work.  This includes, but is not limited ...
	The Contractor shall forfeit to the County the penalties prescribed in the Labor Code for violations.

	14.16 Equal Employment Opportunity
	Contractor certifies that Contractor will fully comply with Executive Order 11246, as amended by Executive Order 11375, and any other executive order amending this order, and the rules and regulations issued thereunder, which are hereby incorporated b...

	14.17 Senate Bill 854 Requirements

	15 MISCELLANEOUS PROVISIONS
	15.1 Governing Law
	The Contract shall be governed by the laws of the State of California without regard to choice of law principles thereof.  The exclusive venue of any legal action brought by the County, the Contractor, or any Consultant or Subcontractor, with regard t...

	15.2 Successors and Assigns
	The County and Contractor respectively bind themselves, their partners, successors, assigns, and legal Project Managers to the other Party hereto and to partners, successors, assigns, and legal Project Managers of such other Party in respect to covena...

	15.3 Written Notice
	Written notice shall be deemed to have been duly served if delivered in person, or by US Mail, courier service, or package delivery service (such as UPS and FedEx) to the individuals identified for receipt of notice in the Agreement.

	15.4 Rights and Remedies
	15.5 Tests and Inspections
	15.5.1 Required Tests, Inspections, and Costs.  If the Contract Documents, County instructions, laws, ordinances, or any public authority require any Work to be specially tested or approved, Contractor shall give notice, in accordance with such author...
	15.5.2 Additional Tests and Inspections.  If the County or public authorities having jurisdiction determine that portions of the Work require additional testing, inspection, or approval not included under Subparagraph 15.5.1, the County will instruct ...
	15.5.3 Documentation.  Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract Documents, be secured by the Contractor and promptly delivered to the County.  Delivery of such documentation is a condit...
	15.5.4 Observation of Tests.  If the County is to observe tests, inspections, or approvals required by the Contract Documents, County will do so promptly and, where practicable, at the normal place of testing.
	15.5.5 Time.  Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid unreasonable delay in the Work.
	15.5.6 Responsibility.  Any inspection or approval by any representative or agent of the County will not relieve the Contractor of the responsibility of incorporating in the Work only those materials which conform to the Specifications, and any noncon...

	15.6 Record Retention and Audits
	15.7 Independent Contractor
	Contractor is employed hereunder to render a service within the scope of its training and experience, and Contractor shall be an independent Contractor and not an employee of the County.  As such, County shall not be called upon to assume any liabilit...

	15.8 Keys and Access
	If the County furnishes keys and/or access cards to the Contractor to provide access to County's property, the Contractor shall assure that such access instruments are not duplicated and shall return all such instruments in good condition upon request...

	15.9 Survival of Terms
	15.10 Cooperation With Labor
	15.10.3 Labor Disputes.   Contractor and County agree to cooperate fully with each other and their Project Managers and attorneys with respect to any labor dispute that should arise on the Site, including, but not limited to the giving of testimony an...

	15.11 No Personal Liability
	Notwithstanding any contrary provision in this Agreement or the Contract Documents, no member, principal, officer, employee, agent, Project Manager, or subsidiary of County (each a "direct affiliate of County"), or member, general partner, limited par...

	15.12 Antitrust Claims
	The Contractor by signing this Agreement hereby certifies that if these services or goods are obtained by means of a competitive bid, the Contractor shall comply with the requirements of the Government Code Sections set out below.
	15.12.1 The Government Code Chapter on Antitrust claims contains the following definitions:
	(1)  "Public purchase" means a purchase by means of competitive bids of goods, services, or materials by the State or any of its political subdivisions or public agencies on whose behalf the Attorney General may bring an action pursuant to subdivisio...
	(2)  "Public purchasing body" means the State or the subdivision or agency making a public purchase. (Government Code Section 4550.)
	15.12.2 In submitting a bid to a public purchasing body, the bidder offers and agrees that if the bid is accepted, it will assign to the purchasing body all rights, title, and interest in and to all causes of action it may have under Section 4 of the ...
	15.12.3 If an awarding body or public purchasing body receives, either through judgment or settlement, a monetary recovery for a cause of action assigned under this chapter, the assignor shall be entitled to receive reimbursement for actual legal cost...
	15.12.4 Upon demand in writing by the assignor, the assignee shall, within one year from such demand, reassign the cause of action assigned under this part if the assignor has been or may have been injured by the violation of law for which the cause o...

	15.13 Compliance with Restrictions
	Contractor shall comply with all conditions, restrictions and reservations of record, statutes, regulations, and ordinances, including, without limitation, all pollution control, environmental protection, zoning, planning, land use requirements, all r...

	15.14 Legal Requirements
	Contract shall perform the Work in accordance with the requirements of all Applicable Laws, codes, ordinances, and regulations even though such requirements are not specifically mentioned in the Specifications or shown on the Drawings.   When the Work...

	15.15 Third Party
	No provision contained in the contract Documents shall create or give to third parties any claim or right of action against the County.
	END OF GENERAL CONDITIONS







