






























































































































































































SCOPE OF WORK 

 
1.  Fence Replacement at AASF #2, Hilo 
 
The project consists of replacing, removing, and adding perimeter fencing and gates on AASF#2 
in Hilo.  Contractor shall contact Department of Transportation, Airports Division Hilo 
International Airport Hilo prior to start of work.  
 
 
2.  Physical Security Improvements at Keaukaha Military Reservation (KMR), Hilo 

 
The project consists of replacing, adding, and removing perimeter fencing and gate. 
Existing entrance road to KMR will be demolished and replaced with a new road design.  
The new road design consists of lighting, vehicle traffic arms, card readers, vehicle arresting 
barriers, landscaping, and traffic signs and markings. The existing guard shack will have a 
concrete pad with underground electrical and communication line.  
 
 
AASF#2 Fence Replacement (PN15140024) and TS Keaukaha Military Reservation (KMR) 
Physical Security Improvements (PN15140022) will be listed as separate bid items on the bid 
form.  KMR, Hilo will be an additive bid item.  
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DIVISION 01 - GENERAL REQUIREMENTS 
 
SECTION 01 10 00 - PROJECT REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 
 A. Project Identification:  Project consists of physical security and fence 

replacement improvements. 
1. Project Location:  Hilo, Hawaii. 

 
 B. Perform operations and furnish equipment, fixtures, appliances, tools, materials, 

related items and labor necessary to execute, complete and deliver the Work as 
required by the Contract Documents. 

 
 C. The Division and Sections into which these specifications are divided shall not be 

considered an accurate or complete segregation of work by trades.  This also 
applies to work specified within each section. 

 
 D. Contractor shall not alter the Drawings and Specification.  If an error or 

discrepancy is found, notify the Project Manager. 
 
 E. Specifying of interface and coordination in the various specification sections is 

provided for information and convenience only.  These requirements in the 
various sections shall complement the requirements of this Section. 

 
 F. All references to specific manufacturer, brand, model numbers, etc. are for 

reference or color selection only.  All brand names and models are assumed to 
be followed by the statement "approved equal or better". 

 
1.02 SPECIFICATION FORMATS AND CONVENTIONS 
 A. Specification Content:  The Specifications use certain conventions for the style of 

language and the intended meaning of certain terms, words, and phrases when 
used in particular situations.  These conventions are as follows: 

  1. Abbreviated Language:  Language used in the Specifications and other 
Contract Documents is abbreviated and include incomplete sentences.  
Omission of words or phrases such as “the Contractor shall”, “as shown on 
the drawings”, “a”, “an”, and “the” are intentional.  Omitted words and phrases 
shall be provided by inference to form complete sentences.  Words and 
meanings shall be interpreted as appropriate.  Words implied, but not stated, 
shall be inferred, as the sense requires.  Singular words shall be interpreted 
as plural, and plural words shall be interpreted as singular where applicable 
as the context of the Contract Documents indicates.  Where devices, or 
items, or parts thereof are referred to in the singular, it is intended that such 
reference shall apply to as many such devices, items or parts as are required 
to properly complete the Work. 
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  2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood 
may be used in the Section Text for clarity to describe responsibilities that 
must be fulfilled indirectly by Contractor or by others when so noted. 

   a. The words “shall”, “shall be”, or “shall comply with”, depending on the 
context, are implied where a colon (:) is used within a sentence or phrase. 

 
  3. Abbreviations and Acronyms for Industry Organizations:  Where 

abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities indicated in 
Gale Research’s “Encyclopedia of Associations” or in Columbia Books’ 
“National Trade & Professional Associations of the U.S.”. 

 
 B. Terms 

1. Directed:  Terms such as “directed”, “requested”, “authorized”, “selected”, 
“approved”, “required”, and “permitted” mean directed by Project Manager, 
requested by Project Manager, and similar phrases. 

 
  2. Indicated:  The term “indicated” refers to graphic representations, notes, or 

schedules on drawings or to other paragraphs or schedules in specifications 
and similar requirements in the Contract Documents.  Terms such as 
“shown”, “noted”, “scheduled”, and “specified” are used to help the user 
locate the reference. 

 
  3. Furnish:  The term “furnish” means to supply and deliver to project site, ready 

for unloading, unpacking, assembly, and similar operations. 
 
  4. Install:  The term “install” describes operations at project site including 

unloading, temporarily storing, unpacking, assembling, erecting, placing, 
anchoring, applying, working to dimension, finishing, curing, protecting, 
cleaning, and similar operations. 

 
  5. Provide:  The terms “provide” or “provides” means to furnish and install, 

complete and ready for the intended use. 
 
  6. Installer:  An installer is the Contractor or another entity engaged by 

Contractor as an employee, Subcontractor, or Sub-Subcontractor, to perform 
a particular construction operation, including installation, erection, application, 
and similar operations. 

 
  7. Submit:  Terms such as “submit”, “furnish”, “provide”, and “prepare” and 

similar phrases in the context of a submittal, means to submit to the Project 
Manager. 

 
 C. Industry Standards 
  1. Applicability of Standards:  Unless the Contract Documents include more 

stringent requirements, applicable construction industry standards have the 
same force and effect as if bound or copied directly into the Contract 
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Documents to the extent referenced.  Such standards are made a part of the 
Contract Documents by reference. 

 
  2. Publication Dates:  Comply with standards in effect as of date of the Contract 

Documents, unless otherwise indicated. 
 
  3. Conflicting Requirements:  If compliance with 2 or more standards is 

specified and the standards establish different or conflicting requirements for 
minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer uncertainties and requirements that are different, but 
apparently equal, to Project Manager for a decision before proceeding. 

 
1.03 CONTRACT 
 A. Refer to the Bidding Documents for other contract conditions. 
 
1.04 WORK SEQUENCE 
 A. The Work will be conducted in a single construction phase. 
 
1.05 USE OF PREMISES AND WORK RESTRICTIONS 
 A. General:  Contractor shall have full use of construction zone for construction 

operations, including use of project site, during construction period.  Contractor’s 
use of premises is limited only by State’s right to perform work or to retain other 
Contractors on portions of the project site. 

 
 B. Contractor’s use of premises is restricted as follows: 
  1. Construction Times and Schedule:  As indicated in the Bidding Documents. 
 
  2. Site Access and Parking: 

a. Parking:  Parking for the Contractor’s employees (or Subcontractors) will 
be limited to the available areas within the designated Project Contract 
Limits or in areas designated by the Project Manager.  Unauthorized 
vehicles parked in marked stalls and in any area outside of the 
designated project construction site will be subject to towing at the 
Contractor’s expense. 

 
   b. Site Access:  Refer to ACCESS TO PROJECT SITE AND MAINTAINING 

HAWAII NATIONAL GUARD AREA PERIMETER SECURITY NOTES on 
drawings. 

 
  3. Sanitation:  Provide self contained combination toilet and urinal units as 

specified in SECTION 01 50 00 - TEMPORARY FACILITIES AND 
CONTROLS. 

 
 4. Noise and Dust Control: 

a. In adjacent locations surrounding the project site, noise, dust and other 
disrupting activities, resulting from construction operations, are 
detrimental to the conduct of the Facility activities.  Therefore, Contractor 
shall monitor its construction activities. Exercise precaution when using 
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equipment and machinery to keep the noise and dust levels to a 
minimum. 

 
b. To reduce loud disruptive noise levels, ensure mufflers and other devices 

are provided on equipment, internal combustion engines and 
compressors. 

 
c. Contractor shall be required to follow all Federal, State, and local noise 

requirements. 
 

  5. Other Conditions: 
   a. Arrange for construction debris and trash to be removed from project site 

weekly. 
 

b. Operate machinery and equipment with discretion and with minimum 
interference to driveways and walkways.  Do not leave machinery and 
equipment unattended on roads and driveways. 

 
c. Store materials in the areas as designated by the Project Manager.  

Locate construction equipment, machinery, equipment and supplies 
within the Project Limits. 

 
d. Keep access roads to the project site free of dirt and debris.  Provide, 

erect and maintain lights, barriers, signs, etc. when working on facility 
roads, driveways and walkways to protect pedestrians and moped/bicycle 
riders.  Obey facility traffic and safety regulations. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

 END OF SECTION  
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative provisions for coordinating construction 

operations on Project including, but not limited to, the following: 
  1. General project coordination procedures. 
 
  2. Project meetings. 
 
1.02 PERFORMANCE AND COORDINATION 
 A. Contractor is in charge of the Work within the Project Limits, and shall direct and 

schedule the Work.  Include general supervision, management and control of the 
Work of this project, in addition to other areas more specifically noted throughout 
the Specifications.  Final responsibility for performance, interface, and completion 
of the Work and the Project is the Contractor’s. 

 
 B. The Contractor is responsible for jobsite Administration.  Provide a competent 

superintendent on the job and provide an adequate staff to execute the Work.  In 
addition, all workers shall dress appropriately and conduct themselves properly at 
all times.  Loud abusive behavior, sexual harassment and misconduct will not be 
tolerated.  Workers found in violation of the above shall be removed from the job 
site as directed by the Project Manager. 

 
 C. The State will hold the Contractor liable for all the acts of Subcontractors and 

shall deal only with the Prime Contractor in matters pertaining to other trades 
employed on the job. 

 
 D. Coordination:  Provide project interface and coordination to properly and 

accurately bring together the several parts, components, systems, and 
assemblies as required to complete the Work pursuant to the GENERAL 
CONDITIONS and SPECIAL CONDITIONS. 

  1. Coordination:  Coordinate construction operations included in various 
Sections of the Specifications to ensure efficient and orderly installation of 
each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, 
connection, and operation. 

 
1.03 COOPERATION WITH OTHER CONTRACTORS 
 A. The State reserves the right at any time to contract for or otherwise perform other 

or additional work within the Project Limits.  The Contractor of this project shall to 
the extent ordered by the Project Manager, conduct its work so as not to interfere 
with or hinder the progress or completion of the work performed by the State or 
other Contractors. 
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1.04 COORDINATION WITH OTHER PRIME CONTRACTORS 
 A. Multiple prime Contractors performing work under separate agreements with the 

State may be present near the project location, adjacent to and abutting the 
Project Limits.  This Contractor shall coordinate activities, sequence of work, 
protective barriers and any and all areas of work interfacing with other Prime 
Contractor’s work.  Contractor shall provide a continuity of finishes, walks, 
landscape, etc. at abutting Contract Limits so no additional work will be required.  
Any damage to other Prime Contractor’s Work committed by this Contractor (or 
its Subcontractor) shall be repaired promptly at no additional cost to the State. 

  
 B. Coordinate Subcontractors and keep them informed of any work from the other 

Projects that may affect the site or the Subcontractor’s work.  If the Contractor 
has any questions regarding its coordination responsibilities or needs clarification 
as to the impact in scheduling of its work and the work of other projects, this 
Contractor shall notify the Project Manager in writing. 

 
 C. Subject to approval by the Project Manager, this Contractor shall amend and 

schedule its work and operations to minimize disruptions to the work and 
operations of other projects. 

    1. Relocate or remove and replace temporary barriers, fencing supports or 
bracing to allow work by others to proceed unimpeded.  Do not remove 
required barriers supporting work until specified time or as approved by the 
Project Manager.  This does not relieve the Contractor of the responsibility of 
proper coordination of the work.  If directed by the Project Manager, leave in 
place any temporary barriers. 

 
    2. Coordinate work that abuts or overlaps work of the other projects with the 

Project Manager and other Prime Contractors to mutual agreement so that 
work is 100 percent complete with continuity of all materials, systems and 
finishes. 

 
    3. When directed by the Project Manager, provide access into the construction 

zone to allow the other project’s Contractor(s) to perform their Work and work 
that must be interfaced. 

 
4. Contractor shall adjust and coordinate its Work and operations as required by 

the other projects as part of the Work of this contract without additional cost 
or delay to the State. 

 
    5. When directed by the Project Manager provide a combined Contractor’s 

construction schedule. 
 
 D. Other Contracts:  If known, they are listed in SECTION 01 10 00 - PROJECT 

REQUIREMENTS. 
 
1.05 PROJECT MEETINGS AND TRAINING 
 A. General:  Schedule and conduct meetings and conferences as directed by the 

Project Manager at the Contractor’s field office, unless otherwise indicated. 
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  1. Attendees:  Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting.  Notify Project 
Manager of scheduled meeting dates and times. 

 
  2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 

attendees. 
 
  3. Minutes:  Contractor record significant discussions and agreements achieved.  

Distribute the meeting minutes to everyone concerned, including Project 
Manager, within 7 days of the meeting. 

 
 B. Preconstruction Conference:  Contracting Officer Representative shall schedule a 

preconstruction conference before the start of construction, at a time convenient 
to the Contracting Officer Representative.  Conference will be held at the Project 
site or another convenient location.  The Contracting Officer Representative shall 
conduct the meeting to review legal and contracting requirements, review 
responsibilities, and personnel assignments. 

  1. Attendees:  Contracting Officer Representative; design consultants; Facility 
Users; Contractor and its superintendent; major Subcontractors; 
manufacturers; suppliers; and other concerned parties shall attend the 
conference.  All participants at the conference shall be familiar with the 
Project and authorized to conclude matters relating to the Work. 

 
  2. Agenda:  Discuss items of significance that could affect progress, including 

the following: 
   a. Tentative construction schedule. 
 
   b. Phasing. 
 
   c. Critical work sequencing and coordination. 
 
   d. Designation of responsible personnel. 
 

  e. Use of the premises. 
 
  f. Responsibility for temporary facilities and controls. 
 
  g. Parking availability. 
 
  h. Office, work, and storage areas. 
 
  i. Equipment deliveries and priorities. 
 
  j. First aid. 
 
  k. Security. 
 

l. Sustainable design requirements such as: 
1)  Construction Waste Management and recycling 
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   2)  Commissioning 
 
   3)  Recordkeeping, submittals, etc. 
 

m. Progress cleaning. 
 

n. Working hours. 
 
 C. Progress Meetings:  Conduct progress meetings at monthly or other intervals as 

determined by the Project Manager.  Coordinate dates of meetings with 
preparation of payment requests. 

  1. Attendees:  In addition to Project Manager, each Contractor, Subcontractor, 
supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be 
represented at these meetings.  All participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work. 

 
  2. Agenda:  Review and correct or approve minutes of previous progress 

meeting.  Review other items of significance that could affect progress.  
Include topics for discussion as appropriate to status of Project. 

   a. Contractor’s Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, 
or behind schedule, in relation to Contractor’s Construction Schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time. 

 
   b. Review present and future needs of each entity present, including the 

following: 
    1) Outstanding Requests for information (clarification). 
 
    2) Interface requirements. 
 
    3) Sequence of operations. 
 
    4) Status of outstanding submittals. 
 
    5) Deliveries. 
 
    6) Off-site fabrication. 
 
    7) Access. 
 
    8) Site utilization. 
 
    9) Temporary facilities and controls. 
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    10) Work hours. 
 
    11) Hazards and risks. 
 
    12) Progress cleaning. 
 
    13) Quality and work standards. 
 
    14) Force Account work. 
 
    15) Change Orders and Change Proposals. 
 
    16) Documentation of information for payment requests. 
 
   c. Corrective Action Plan: Contractor shall provide a plan of corrective action 

for any item which is delayed or expected to be delayed, then that item 
impacts the contractual dates. 

 
  3. Reporting:  Distribute minutes of the meeting to each party present and to 

parties who should have been present.  Include a brief summary, in narrative 
form, of progress since the previous meeting and report. 

   a. Schedule Updating:  Revise Contractor’s Construction Schedule after 
each progress meeting where revisions to the schedule have been made 
or recognized.  Issue revised schedule concurrently with the report of 
each meeting. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This 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. Submittals Schedule. 
 
  3. Schedule of Prices. 
 
  4. Payment Application. 
 
 B. Related Sections include the following:  
  1. SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION for 

preparing a combined Contractor’s Construction Schedule. 
 
  2. SECTION 01 33 00 - SUBMITTAL PROCEDURES for submitting schedules 

and reports. 
 
1.02 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 activities are activities on the critical path and control the total length 
of the project.  They must start and finish on the planned early start and finish 
times. 

 
  2. Predecessor activity is an activity that must be completed before a given 

activity can be started. 
 
 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 project. 

 
 C. Critical Path:  The longest continuous chain of activities through the network 

schedule that establishes the minimum overall Project duration and contains no 
float. 

 
 D. Event:  The starting or ending point of an activity. 
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 E. Float:  The measure of leeway in starting and completing an activity. 
  1. Float time is not for the exclusive use or benefit of either the Department or 

Contractor, but is a jointly owned, expiring Project resource available to both 
parties as needed to meet schedule milestones and Contract completion 
date. 

 
  2. Free float is the amount of time an activity can be delayed without adversely 

affecting the early start of the following activity. 
 
  3. Total float is the measure of leeway in starting or completing an activity 

without adversely affecting the planned Project completion date. 
 
 F. Schedule of Prices:  A statement furnished by Contractor allocating portions of 

the Contract Price to various portions of the Work and used as the basis for 
reviewing Contractor’s Payment Applications.  

 
1.03 SUBMITTALS 
 A. Required Submittals: Submit 8 sets of the list of the required submittals, by 

Specification Section, within 15 days after award of the contract or upon earlier 
written instructions from the Project Manager.  

  1. The listing shall indicate and include the following: 
   a. The number of copies required for submittal. 
 
   b.  Planned submittal date. 
 
   c. Approval date required by the Contractor. 

 
 d. A space where the “date of submittal” can be inserted. 
 
 e. A space where the “date of approval” can be inserted. 

   
   f. A space where an “action code” can be inserted. 
 
 B. Construction Schedule:  Submit 7 sets of the Construction Schedule for review 

within 15 days after the award of the contract or upon earlier written instructions 
from the Project Manager. 

 
 C. Schedule of Prices: Submit 3 sets of the Schedule of Prices integrated with the 

Construction Schedule for review within 15 days after the award of the contract 
or upon earlier written instructions from the Project Manager. 

   
 D. Payment Application:  Submit the payment application at earliest possible date 

and no sooner than the last day of the month after all payroll affidavits, updated 
submittal registers, and schedules have been submitted. 

 
1.04 COORDINATION  
 A. Coordinate preparation and processing of schedules and reports with 

performance of construction activities and with scheduling and reporting of 
separate Contractors. 
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 B. Construction Schedule: Coordinate Contractor’s Construction Schedule with the 
Schedule of Prices, Submittals Schedule, loaded monthly event activity, and 
other required schedules and reports. 

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

 
  2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 
 
 C. Schedule of Prices:  Coordinate preparation of the schedule with preparation of 

Contractor’s Construction Schedule. 
  1. Correlate line items in the Schedule of Prices with other required 

administrative forms and schedules, including the following: 
   a. The Department’s Payment Application form and the Construction 

Progress Report continuation sheet for the event cost estimate per time 
period. 

 
   b. Submittals Schedule. 
 
 
PART 2 - PRODUCTS 
 
2.01 SUBMITTALS SCHEDULE 
 A. Comply with the GENERAL CONDITIONS “SHOP DRAWINGS AND OTHER 

SUBMITTALS” Article.  Furnish required submittals specified in this Section and 
in the Technical Sections.  Submittals include one or more of the following: shop 
drawings, color samples, material samples, technical data, product data, material 
safety data information, schedules of materials, schedules of operations, 
guarantees, test reports, certifications, operating and maintenance manuals, and 
field posted as-built drawings. 

 
 B. Preparation:  Furnish a schedule of submittals per Project Manager. 
  1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of 

Prices, and Contractor’s Construction Schedule. 
 
  2. The schedule shall accommodate a minimum of 25 calendar days for the 

State’s review, as applicable for the Island the project is located.  
 
  3. Prepare and submit an updated list to the Project Manager at monthly 

intervals or as directed by the Project Manager.  The listing shall reflect all 
approvals received since the last update. 

 
2.02 CONTRACTOR’S CONSTRUCTION SCHEDULE - PERT CHART CRITICAL 

PATH METHOD (CPM) 
 A. The construction schedule shall address the entire project, to the extent required 

by the Contract Documents, and shall show an expedient and practical execution 
of work.  If requested by the Project Manager, the Contractor shall participate in a 
preliminary meeting to discuss the proposed schedule and requirements prior to 
submitting the schedule. 
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 B. The Construction Schedule shall indicate the following: 
  1. Elements of the Project in detail time scaled by month or by week, and a 

project summary. 
 
  2. The order and interdependence of activities and the sequence in which the 

work is to be accomplished. 
 
  3. How the start of a given activity is dependent upon the completion of 

preceding activities and how its completion restricts the start of following 
activities. 

 
  4. The submittal and approval of shop drawings, samples, procurement of 

critical materials and equipment, receipt of materials with estimated costs of 
major items for which payment will be requested in advance of installation, 
fabrication of special materials and equipment, and their installation and 
testing. 

 
  5. Activities of the State that have an effect on the progress schedule, such as 

the required delivery dates for State furnished materials and equipment and 
other similar items. 

 
  6. Provide a separate report with the following: 
   a. The description of the activity. 
 
   b. The duration of time in calendar days. 
 
   c. For each activity indicate the early start date. 
 
   d. For each activity indicate the early finish date. 
 
   e. For each activity indicate the late start date. 
 
   f. For each activity indicate the late finish date. 
 
   g. Total float time. 
 
   h. Cost of event. 
 
   i. Contract-required dates for completion of all or parts of the Work. 
 
   j. Events are to be used on “Monthly Progress Report” for monthly payment 

request. 
 
 C. Upon completion of the Project Manager’s review, the Contractor shall amend 

the schedule to reflect the comments.  If necessary, the Contractor shall 
participate in a meeting with the Project Manager to discuss the proposed 
schedule and changes required.  Submit the revised schedule for review within 7 
calendar days after receipt of the comments. 
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 D. Use the reviewed schedule for planning, organizing and directing the work, for 
reporting progress, and for requesting payment for the work completed.  Unless 
providing an update, do not make changes to the reviewed schedule without the 
Project Manager’s approval. 

 
 E. Should changes to the schedule be desired, submit a request in writing to the 

Project Manager and indicate the reasons for the proposed change.  If the 
changes are major, the Project Manager may require the Contractor to revise 
and resubmit the schedule at no additional cost to the State.  Contractor shall 
mitigate the impact of all changes by readjusting the sequence of activities, 
duration of time, or resources utilizing available float. 

  1. A change is major if, in the opinion of the Project Manager, the change 
affects the substantial completion date or other contractual and milestone 
dates. 

 
  2. Minor changes are those that only affect activities with adequate float time. 
 
 F. Once the schedule is reviewed by the Project Manager, the Contractor shall 

submit 6 sets of the revised schedule within 14 calendar days. 
 
 G. Throughout the duration of the project, the Project Manager may require more 

detailed breakdowns of activities, logic, and schedule submittals from the 
Contractor. 

 
 H. Updated Schedules:  Submit at monthly intervals or as directed by the Project 

Manager.  The schedule shall reflect all changes occurring since the last update 
including the following: 

  1. Activities started and completed during the previous period. 
 
  2. The estimated duration to complete each activity that was started but not 

completed. 
 
  3. Percentage of cost payable for each activity. 
 
  4. Modifications and pending proposed changes. 
 
  5. Narrative report describing current and anticipated problem areas or delaying 

factors with their impact together with an explanation of corrective actions 
taken or proposed. 

 
 I. Failure on the part of the Contractor to submit updated schedules may be 

grounds for the Project Manager to withhold progress payments for items noted 
on the schedule. 

 
 J. Contractor shall prosecute the work according to the CPM Schedule.  The 

Project Manager shall rely on the reviewed Contractor’s CPM Schedule and 
regular updates for planning and coordination.  The Project Manager’s review of 
the Contractor’s CPM Construction Schedule does not relieve the Contractor of 
its obligation to complete the work within the allotted contract time.  Nor does the 
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review grant, reject or in any other way act on the Contractor’s request for 
adjustments to complete remaining contract work, or for claims of additional 
compensation.  These requests shall be processed in accordance with other 
relevant provisions of the contract. 

 
 K. If the Project Manager issues a field order or change order or other directive that 

affects the sequence or duration of work activities noted on the construction 
progress schedule, the Contractor shall promptly update the schedule.  To 
accomplish this update, add, delete or revise the work activities noted or change 
the logic in the schedule to show the Contractor’s plan to incorporate the change 
into the flow of work.  All change orders and time extension requests that affect 
the construction schedule shall be evaluated based on their impact on the 
approved Construction Schedule. 

 
 L. If the current work is behind schedule or projected to be behind schedule, such 

as negative float on a critical activity or inability to meet the Contract Completion 
Date, the Project Manager may require the Contractor, at the Contractor’s cost, 
to take remedial measures to get the project back on schedule.  This may require 
increasing the work force, working overtime and weekends, air freighting 
materials, or other similar actions. 

 
 M. If at any time the Project Manager determines that any critical activity has fallen 

behind the CPM schedule by 15 calendar days or more, the Contractor shall 
submit a remedial plan to recapture the lost scheduled time.  Include a revised 
schedule.  Furnish the remedial plan no later that 7 calendar days from Project 
Manager’s notification. 

 
 N. If an accelerated schedule is proposed, refer to GENERAL CONDITIONS 

Section 7.22 “CONSTRUCTION SCHEDULE”. 
       

2.03 SCHEDULE OF PRICES 
 A. Furnish a schedule of prices per Project Manager. 
 
 B. Provide a breakdown of the Contract Sum in enough detail to facilitate 

developing and the continued evaluation of Payment Applications.  Provide 
several line items for principal subcontract amounts, or for materials or 
equipment purchased or fabricated and stored, but not yet installed, where 
appropriate.  Round amounts to nearest whole dollar; total shall equal the 
Contract Price. 

 
 C. Each item in the Schedule of Prices and Payment Application shall be complete.  

Include total cost and proportionate share of general overhead and profit for each 
item. 

 
2.04 PAYMENT APPLICATION  
 A. Use the Schedule of Prices as the Monthly Construction Progress Report.  Each 

Payment Application shall be consistent with previous applications and 
payments.  The Project Manager shall determine the appropriateness of each 
payment application item.  
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 B. Payment Application Times:  The State of Hawaii has 30 days from date of 
receipt of invoice to make payment.  The period covered by each Payment 
Application starts on the first day of the month or following the end of the 
preceding period and ends on the last day of the month.  

 
 C. Updating:  Update the schedule of prices listed in the Payment application when 

Change Orders or Contract Modifications result in a change in the Contract Price. 
 
 D. Provide a separate line item for each part of the Work where Payment 

Application may include materials or equipment purchased or fabricated and 
stored, but not yet installed. 

 
 E. Differentiate between items stored on-site and items stored off-site.  Include 

evidence of insurance or bonded warehousing if required. 
 
 F. Provide separate line items for initial cost of materials, for each subsequent stage 

of completion, and for total installed value of that part of the Work. 
 
 G. Payment Application Forms:  Use and submit copies of the Payment Application 

and Construction Progress forms provided by Project Manager. 
 
 H. Application Preparation:  Complete every entry on form.  Execute by a person 

authorized to sign legal documents on behalf of the Contractor. 
  1. Entries shall match data on the Schedule of Prices and Contractor’s 

Construction Schedule.  Use updated schedules if revisions were made.  
Include amounts of Change Orders and Contract Modifications issued before 
last day of construction period covered by application. 

 
 I. No payment will be made until the following are submitted each month: 
  1. Monthly Estimate, 7 copies. 
 
  2. Monthly Progress Report, 7 copies. 
 
  3. Statement of Contract Time, 7 copies. 
 
  4. Updated Submittal Register, 1 copy. 
 
  5. Updated Progress Schedule, 1 copy. 
 
  6. All Daily Reports, 1 copy. 
 
  7. All Payroll Affidavits for work done, 1 copy. 

 
 J. Retainage:  The Department will withhold retainage in compliance with the 

GENERAL CONDITIONS. 
 
 K. Transmittal:  Submit the signed original. 
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2.05 CONTRACTOR DAILY PROGRESS REPORTS 
 A. The General Contractor and all Subcontractors shall keep a daily report of report 

events. 
 
 B. The form of the Contractor Daily Progress Report shall be as directed by the 

Project Manager. 
 
 C. Submit copies of the previous week’s reports on Monday morning at 10:00 a.m. 
 
 D. Submit copies of the reports with the monthly payment request for the whole 

period since the last payment request submittal. 
 
 E. Deliver the reports in hard copy, by e-mail, or web based construction 

management as directed by the Project Manager. 
 
 
PART 3 - EXECUTION (Not Used) 
 

 
END OF SECTION 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. Comply with the GENERAL CONDITIONS “Shop Drawings and Other 

Submittals” section and “Material Samples” section. 
 
 B. This Section includes administrative and procedural requirements for submitting 

Shop Drawings, Product Data, Samples, and other miscellaneous submittals. 
 
 C. Related Sections include the following:  
  1. SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION for 

submitting schedules and reports, including Contractor’s Construction 
Schedule and the Submittals Schedule. 

 
  2. SECTION 01 77 00 - CLOSEOUT PROCEDURES for submitting warranties, 

project record documents and operation and maintenance manuals. 
 
1.02 SUBMITTAL PROCEDURES 
 A. Coordinate Work and Submittals:  Contractor shall certify the submittals were 

reviewed and coordinated. 
 
 B. Submittal Certification:  Provide in MS Word when submitting electronically.  

Project Manager will provide an electronic copy of the Submittal Certification.  
Provide a reproduction (or stamp) of the “Submittal Certification” and furnish the 
required information with all submittals. Include the certification on: 

  1. The title sheet of each shop drawing, or on 
 
  2. The cover sheet of submittals in 8-1/2 inch x 11-inch format, 
 
  3. One face of a cardstock tag (minimum size 3-inch x 6-inch) tied to each 

sample.  On the sample tag, identify the sample to ensure sample can be 
matched to the tag if accidentally separated.  The opposite face of the tag will 
be used by the Project Manager to receive, review, log stamp and include 
comments. 

 
 C. Variances:  The Contractor shall request approval for a variance. Clearly note 

any proposed deviations or variances from the Specifications, Drawings, and 
other Contract Documents on the submittal and also in a separately written letter 
accompanying the submittal. 
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 D. Submittal Certification Form (stamp or digital) 
 

CONTRACTOR’S NAME:  

PROJECT:   

As the General Contractor, we checked this submittal and we certify it is correct, 
complete, and in compliance with Contract Drawings and Specifications.  All 
affected Contractors and suppliers are aware of, and will integrate this submittal 
into their own work. 

SUBMITTAL NUMBER  DATE RECEIVED  

REVISION NUMBER  DATE RECEIVED  

SPECIFICATION SECTION NUMBER /PARAGRAPH NUMBER  

DRAWING NUMBER   

SUBCONTRACTOR’S NAME  

SUPPLIER’S NAME  

MANUFACTURER’S NAME  

NOTE: DEVIATIONS FROM THE CONTRACT DOCUMENTS ARE PROPOSED AS 
FOLLOWS (Indicate “NONE” if there are no deviations) 

 

 

 

CERTIFIED BY  

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 SUBMITTAL REGISTER AND TRANSMITTAL FORM 
 A. Contractor shall use submittal register and transmittal forms as directed by the 

Project Manager. 
 
 B. The listing of required submittals within this Section is provided for the 

Contractor’s convenience.  Review the specification technical sections and 
prepare a comprehensive listing of required submittals.  Furnish submittals to the 
Project Manager for review. 

 
 C. Contractor shall separate each submittal item by listing all submittals in the 

following groups with the items in each group sequentially listed by the 
specification section they come from: 

  1. Administrative 
  2. Data 
  3. Tests 
  4. Closing 
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 D. Contractor shall separate all different types of data as separate line items all with 
the column requirements. 

 
 E. Contractor shall send monthly updates and reconciled copies electronically to the 

Project Manager and the Design Consultant in MS Word or MS Excel or other 
format as accepted by the Project Manager. 
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01 32 00 - 
Construction 
Progress 
Documenta-
tion 

          ■   ■   

01 33 00 - 
Submittal 
Procedures 

  ■           ■   

01 50 00 - 
Temporary 
Facilities and 
Controls 

      ■       ■   

01 52 40 - 
Construction 
Waste 
Management 

     ■ ■       ■   

01 70 00 - 
Execution 
Requirements 

             ■   

01 77 00 - 
Closeout 
Procedures 

■        ■    ■ ■ ■  

02 41 00 - 
Demolition 

             ■   

03 30 53 – 
Miscellaneous 
Cast-in-Place 
Concrete 

■  ■ ■   ■       ■   

07 84 00 – 
Firestopping 

■  ■    ■          

26 20 00 – 
Interior 
Distribution 
System 

■   ■   ■          
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26 56 00 – 
Exterior 
Lighting 

■  ■ ■   ■       ■   

27 10 00 – 
Building 
Telecommuni- 
cations 
Cabling 
System 

■  ■ ■   ■       ■   

28 05 26 – 
Grounding and 
Bonding for 
Electronic 
Safety and 
Security 

   ■   ■       ■   

31 00 00 - 
Earthwork 

  ■ ■   ■          

32 11 23 – 
Aggregate 
and/or Graded-
Crushed 
Aggregate 
Base Course 

   ■   ■          

32 12 10 – 
Bituminous 
Tack and 
Prime Coats 

      ■          

32 12 16 – Hot-
Mix Asphalt 
(HMA) for 
Roads 

 ■ ■ ■   ■          

32 16 13 – 
Concrete 
Sidewalks and 
Curbs 

   ■   ■          

32 17 24 – 
Pavement 
Markings 

  ■ ■   ■          
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32 31 13 – 
High-Security 
Chain Link 
Fences and 
Gates 

■ ■ ■ ■   ■       ■   

33 71 02 – 
Underground 
Electrical 
Distribution 

  ■ ■   ■       ■   

34 41 26 – 
Access 
Control Point 
Control 
System 

■ ■ ■ ■  ■ ■       ■   

                 

 
 

END OF SECTION 
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. Requirements for temporary facilities and controls, including temporary utilities, 

support facilities, and security and protection facilities. 
 
 B. Temporary utilities include but are not limited to, the following: 
  1. Sewers. 
 
  2. Storm drainage. 
 
  3. Water service and distribution. 
 
  4. Sanitary facilities, including toilets, wash facilities, and drinking water 

facilities. 
 
  5. Ventilation. 
 
  6. Electric power service. 
 
  7. Lighting. 
 
  8. Telephone service. 
 
 C. Support facilities include, but are not limited to, the following: 
  1. Project signs. 
 
  2. Storage and fabrication sheds. 
 
  3. Trash, refuse disposal. 
 
  4. Temporary roads and paving. 
 
  5. Erosion controls and site drainage. 
 
 D. Security and protection facilities and measures include, but are not limited to, the 

following: 
  1. Environmental protection. 
 
  2. Stormwater control. 
 
  3. Tree and plant protection. 
 
  4. Site enclosure fence. 
 
  5. Barricades, warning signs, and lights. 
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  6. Pest control. 
 
  7. Fire protection. 
 
 E. Related Sections:  Refer to Divisions 02 through 33 for other temporary 

requirements including ventilation, humidity requirements and products in those 
Sections. 

 
1.02 USE CHARGES 
 A. General:  Cost or use charges for temporary facilities are not chargeable to the 

State and shall be included in the Contract Price.  Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, the 
following: 

  1. Other Contractors with agreements with the State or Federal Government 
working within the contract limits. 

 
  2. Occupants of Project. 
 
  3. Testing agencies. 
 
  4. Project Manager and personnel of authorities having jurisdiction. 
 
1.03 SUBMITTALS 
 A. Temporary Utility Reports:  Submit reports of tests, inspections, meter readings, 

and similar procedures performed on temporary utilities. 
 
 B. Landfill Disposal Receipts:  Submit copies of receipts issued by a landfill facility.  

Include receipts with Contractor Daily Progress Report. 
 
1.04 QUALITY ASSURANCE 
 A. Standards:  Comply with IBC Chapter 33, "Safeguards During Construction", 

ANSI A10.6, "Safety Requirements for Demolition Operations", NECA’s 
"Temporary Electrical Facilities", and NFPA 241, "Construction, Alteration, and 
Demolition Operations". 

  1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of 
temporary utilities are not intended to interfere with trade regulations and 
union jurisdictions. 

 
  2. Electrical Service:  Comply with NECA, NEMA, and UL standards and 

regulations for temporary electric service.  Install service to comply with 
NFPA 70, “National Electrical Code”. 

   a. Tests and Inspections:  Arrange for authorities having jurisdiction to test 
and inspect each temporary utility before use.  Obtain required 
certifications and permits. 
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1.05 PROJECT CONDITIONS 
 A. Temporary Utilities:  At earliest feasible time, when acceptable to the Project 

Manager, change over from use of temporary service to use of permanent 
service. 

  1. Temporary Use of Permanent Facilities:  Installer of each permanent service 
shall assume responsibility for operation, maintenance, and protection of 
each permanent service during its use as a construction facility before Project 
Manager’s acceptance, regardless of previously assigned responsibilities. 

 
 B. Conditions of Use:  The following conditions apply to use of temporary services 

and facilities by all parties engaged in the Work: 
  1. Keep temporary services and facilities clean and neat. 
 
  2. Relocate temporary services and facilities as required by progress of the 

Work. 
 
1.06 PREPARATION AND PROTECTION 
 A. Protection of Property:  Continually maintain adequate protection of the Work 

from damage and protect all property, including but not limited to buildings, 
equipment, furniture, grounds, vegetation, material, utility systems located at and 
adjoining the job site.  Repair, replace or pay the expense to repair damages 
resulting from Contractor’s fault or negligence. 

 
 B. Before starting work to be applied to previously erected constructions, make a 

thorough and complete investigation of the recipient surfaces and determine their 
suitability to receive required additional construction and finishes.  Make any 
repair that is required to properly prepare surfaces, and coordinate the Work to 
provide a suitable surface to receive following Work. 

 
 C. Commencing work by any trade implies acceptance of existing conditions and 

surfaces as satisfactory for the application of subsequent work, and full 
responsibility for finished results and assumption of warranty obligations under 
the Contract. 

 
 D. Protect existing (including interiors) work to prevent damage by vandals or the 

elements.  Provide temporary protection.  Use curtains, barricades, or other 
appropriate methods.  Take positive measures to prevent breakage of glass and 
damage to plastic, aluminum and other finishes. 

 
 E. Repairs and Replacements:  Promptly replace and repair damages to the 

approval of the Project Manager.  Additional time required to secure 
replacements and to make repairs does not justify a time extension. 
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PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 A. General:  Provide new materials.  Undamaged, previously used materials in 

serviceable condition may be used if approved by Project Manager.  Provide 
materials suitable for use intended. 

 
 B. Plastic Enclosure Fence:  Industry standard 4-feet high plastic fencing with metal 

(or wood) post supports at 10-feet on center connected with a top and bottom 12-
gauge soft annealed galvanized tie wires securely connected to posts.  Posts 
shall be capable of resisting a lateral load of 100 pounds measured at the top of 
the post. 

 
 C. Water:  Potable. 
 
2.02 EQUIPMENT 
 A. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and 

extinguishing agent as indicated or a combination of extinguishers of NFPA 
recommended classes for exposures. Comply with NFPA 10 and NFPA 241 for 
classification, extinguishing agent, and size required by location and class of fire 
exposure. 

 
 B. Self Contained Combination Toilet and Urinal Units:  Single occupant units of 

chemical, aerated recirculation, or combustion type; vented; fully enclosed with a 
glass fiber reinforced polyester shell or similar nonabsorbent material.  One 
quarter of, or at least one unit(s) shall contain a handwash sink with potable 
water storage. 

 
 C. Drinking Water Fixtures:  Drinking water fountains or containerized, tap 

dispenser, bottled water drinking water units, or water cooler dispensing water at 
45 - 55 degree F available at Field Office(s) including paper cup supply. 

 
 D. Electrical Outlets:  Properly configured, NEMA polarized outlets to prevent 

insertion of 110 to 120 V plugs into higher voltage outlets; equipped with ground 
fault circuit interrupters, reset button, and pilot light. 

 
 E. Power Distribution System Circuits:  Where permitted and overhead and exposed 

for surveillance, wiring circuits, not exceeding 125 V ac, 20 A rating, and lighting 
circuits may be nonmetallic sheathed cable. 

 
 F. Data and Communication:  Provide service and equipment throughout 

construction period. 
  1. Provide a facsimile machine at Contractor’ field office. 
 
  2. Provide plain paper copier, automatic feed, collating capabilities and printing 

up to 11-inch by 17-inch sheets at Contractor’ field office. 
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  3. Computer Internet Connection:  Provide a high-speed connection (landline 
satellite or wireless).  Connection shall be separate from the telephone 
service. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION, GENERAL 
 A. Locate facilities where they will serve Project adequately and result in minimum 

interference with performance of the Work.  Relocate and modify facilities as 
required. 

 
 B. Provide each facility ready for use when needed to avoid delay.  Maintain and 

modify as required.  Do not remove until facilities are no longer needed or are 
replaced by authorized use of completed permanent facilities. 

 
3.02 TEMPORARY UTILITY INSTALLATION 
 A. General:  Engage appropriate local utility company to install temporary service or 

connect to existing service where directed by the Project Manager.  Where utility 
company provides only part of the service, provide the remainder with matching, 
compatible materials and equipment.  Comply with utility company 
recommendations. 

  1. Arrange with utility company, the Department, and existing users for time 
when service can be interrupted, if necessary, to make connections for 
temporary services. 

 
  2. Provide adequate capacity at each stage of construction.  Before temporary 

utility is available, provide trucked in services. 
 
 B. Storm and Sewer Drainage:  If sewers are available, provide temporary 

connections to remove effluent that can be discharged lawfully.  If storm drains 
are not available or cannot be used, provide drainage ditches, dry wells, 
stabilization ponds, and similar facilities.  If neither sewers nor drainage facilities 
can be lawfully used for discharge of effluent, provide containers to remove and 
dispose of effluent off site in a lawful manner. 

  1. Filter out excessive soil, construction debris, chemicals, oils, and similar 
contaminants that might clog sewers, storm drains or pollute waterways 
before discharge. 

 
  2. Connect temporary sewers, if used as directed by sewer department officials. 
 
  3. Maintain temporary sewers and drainage facilities in a clean, sanitary 

condition.  After heavy use, restore normal conditions promptly. 
 
  4. Provide temporary filter beds, settlement tanks, separators, and similar 

devices to purify effluent to levels acceptable to authorities having jurisdiction. 
 



   
HAWAII ARMY NATIONAL GUARD (HIARNG) 
PHYSICAL SECURITY AND IMPROVEMENTS 
TS KMR PHYSICAL SECURITY, PN 15140022 
HILO, HAWAII AND 
AASF #2 FENCE REPLACEMENT, PN 15140024  Temporary Facilities and Controls 
HILO, HAWAII  01 50 00 - 6 

 C. Water Service:  Make arrangements with the utility company for temporary use of 
water, and pay for all expenses.  However, at the option of the Contractor, a 
temporary tap into the facility’s existing water system is allowed, subject to the 
following conditions: 

  1. Comply with the Department of Health’s and County water provider’s 
requirements when tapping into the existing water system.  

 
  2. Meter the tapped line and prior to water use, notify the Project Manager to 

observe an initial meter reading. 
 
  3. Take monthly meter readings. Pay the State, on a monthly basis, for water 

used at the current rate per 1,000 gallons.  
 
  4. Payments are to be by check as directed by the Project Manager: 
 
  5. Checks shall be accompanied by the following information: 
   a. Name of facility, Project Name and Title and State Job No. 
 
   b. Contractor’s name. 
 
   c. Initial meter reading for the month and final meter reading for the month. 
 
   d. Volume of water used and the amount due in payment for that water. 
 
  6. Upon completion of the project and just prior to removal of the water meter, 

notify the Project Manager to observe a final meter reading. 
 
  7. Should the Contractor at any time fail to comply with any or all of the above 

conditions, the Department may terminate the use of water.  The Contractor 
shall remove the hookup within 48 hours of notification of such termination. 

 
 D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water 

fixtures.  Comply with regulations and health codes for type, number, location, 
operation, and maintenance of fixtures and facilities. 

  1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and 
similar disposable materials for each facility.  Maintain adequate supply.  
Provide covered waste containers for disposal of used material. 

  
  2. Toilets:  Install self contained toilet units.  Shield toilets to ensure privacy.  

Provide separate facilities for male and female personnel. 
 
  3. Wash Facilities:  Install wash facilities supplied with potable water at 

convenient locations for personnel who handle materials that require wash 
up.  Dispose of drainage properly.  Supply cleaning compounds appropriate 
for each type of material handled. 

   a. Provide safety showers, eyewash fountains, and similar facilities for 
convenience, safety, and sanitation of personnel. 
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  4. Locate toilets and drinking water fixtures so personnel need not walk more 
than 200-feet horizontally to facilities. 

 
 E. Electric Power Service:  Provide weatherproof, grounded electric power service 

and distribution system of sufficient size, capacity, and power characteristics 
during construction period.  Include meters, transformers, overload protected 
disconnecting means, automatic ground fault interrupters, and main distribution 
switchgear.  Use of State facilities electrical power services will be permitted as 
long as equipment is maintained in a condition acceptable to the Project 
Manager.  Make arrangements with utility companies for temporary use of 
electricity for construction use.  Pay for all expenses pertaining thereto. 

 
 F. Electrical Distribution:  Provide receptacle outlets adequate for connection of 

power tools and equipment.  Protect wiring, in conduits or other, measures when 
exposed to possible damage or traffic areas.  

 
 G. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations and traffic conditions. 
 
 H. Telephone Service:  Provide temporary telephone service throughout 

construction period for common use facilities used by all personnel engaged in 
construction activities.  Install separate telephone line for the Contractor’s field 
office and first aid station. 

  1. At field office, provide land-line telephone service or if approved by the 
Project Manager, wireless (digital or cellular) telephone service.  Provide 
internet service with ISP with unlimited access.  Provide broadband where 
available. 

 
  2. At each telephone, post a list of important telephone numbers. 
   a. Police and fire departments, 
 
   b. Ambulance service, 
 
   c. Contractor’s home office, 
 
   d. Contract contacts, 
    1) Subcontractors 
 
    2) Suppliers 
 
   e. Department Staff contacts, 
    1) Construction Coordinator 
 
    2) Inspector 
 
   f. State’s Emergency contacts, 
    1) Construction Coordinator after hours 
 
    2) Inspector after hours 
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   g. Principal Subcontractors’ field and home offices, 
 
   h. User’s office and emergency. 
 
  3. Provide a portable wireless telephone with voice-mail or messaging service 

for superintendent’s use in making and receiving telephone calls when away 
from field office. 

 
3.03 SUPPORT FACILITIES INSTALLATION 
 A. General:  Comply with the following: 
  1. Locate field offices, storage sheds, sanitary facilities, and other temporary 

construction and support facilities for easy access or where shown on 
Contract Drawings or as directed by the Project Manager.  

 
  2. Maintain support facilities until near Substantial Completion.  Remove before 

Substantial Completion. 
 
 B. Traffic Controls:  Provide temporary traffic controls at junction of temporary roads 

with public roads.  Include warning signs for public traffic and “STOP” signs for 
entrance onto public roads.  Comply with requirements of authorities having 
jurisdiction and obtain all necessary permits. 

 
 C. Site Drainage:  Comply with all regulatory Best Management Practices.  See 

Attachment “Construction Site Best Management Practices Checklist” appended 
to the end of this Section.  Checklist shall be submitted to Project Manager and 
HIARNG Environmental Office. 

 
 D. Temporary Sign(s): 
  1. Install signs where directed by the Project Manager or where indicated to 

inform public and persons seeking entrance to the Project.  Do not permit 
installation of unauthorized signs. 

 
  2. Provide temporary signs to provide directional information to constructional 

personnel and visitors. 
 
  3. Construct signs with durable materials, properly supported or mounted, and 

visible. 
 
 E. Trash, Refuse Disposal:  
  1. Department of Health - Illegal Dumping Notice.  See Attachment 

“DEPARTMENT OF HEALTH – ILLEGAL DUMPING NOTICE” appended to 
the end of this Section. 

   a. This Notice to be printed out on 8.5x11” paper. 
 
   b. This Notice to be posted at the job site field office and/or in locations 

visible to all contractors, subcontractors, suppliers, vendors, etc. 
throughout the duration of the project. 

 



   
HAWAII ARMY NATIONAL GUARD (HIARNG) 
PHYSICAL SECURITY AND IMPROVEMENTS 
TS KMR PHYSICAL SECURITY, PN 15140022 
HILO, HAWAII AND 
AASF #2 FENCE REPLACEMENT, PN 15140024  Temporary Facilities and Controls 
HILO, HAWAII  01 50 00 - 9 

  2. Illegal Dumping of solid waste could subject the Contractor to fines and could 
lead to felony prosecution in accordance with Chapter 342H, HRS.  For more 
information, see the following web site: 
http://www.hawaii.gov/health/environmental/waste/sw/pdf/Illdump.pdf 

 
  3. Provide waste collection containers in sizes adequate to handle waste from 

construction operations.  Containerize and clearly label hazardous, 
dangerous, or unsanitary waste materials separately from other waste. 

 
  4. Do not burn debris or waste materials on the project site. 
 
  5. Do not bury debris or waste material on the project site unless specifically 

allowed elsewhere in these specifications as backfill material. 
 
  6. Haul unusable debris and waste material to an appropriate off site dump 

area.  
   a. Water down debris and waste materials during loading operations or 

provide other measures to prevent dust or other airborne contaminants.  
Cover loads before transporting offsite. 

 
   b. Vacuum, wet mop, or damp sweep when cleaning rubbish and fines 

which can become airborne from floors or other paved areas.  Do not dry 
sweep. 

 
  7. Clean up shall include the collection of all waste paper and wrapping 

materials, cans, bottles, construction waste materials and other objectionable 
materials, and removal as required.  Frequency of clean up shall coincide 
with rubbish producing events. 

 
 F. Janitorial Services:  Provide janitorial services on a weekly basis for the Project 

Manager’s field office, first aid stations, toilets, wash facilities, lunchrooms, and 
similar areas. 

 
3.04 ENVIRONMENTAL CONTROLS 
 A. General:  Provide protection, operate temporary facilities, and conduct 

construction in ways and by methods that comply with environmental regulations 
and that minimize possible air, waterway, and subsoil contamination or pollution 
or other undesirable effects. 

 
 B. Dust Control:  
  1. Prevent dust from becoming airborne at all times including non working 

hours, weekends and holidays in conformance with the State Department of 
Health, Administrative Rules, Title 11, Chapter 60.1 - Air Pollution Control. 

 
  2. Contractor is responsible for and shall determine the method of dust control.  

Subject to the Contractor’s choice, the use of water or environmentally 
friendly chemicals may be used over surfaces that create airborne dust. 
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  3. Contractor is responsible for all damage claims due to their negligence to 
control dust. 

 
 C. Noise Control: 
  1. Keep noise within acceptable levels at all times in conformance with the State 

Department of Health, Administrative Rules, Title 11, Chapter 46 - 
Community Noise Control.  Obtain and pay for the Community Noise Permit 
when construction equipment or other devices emit noise at levels exceeding 
the allowable limits. 

 
  2. Ensure mufflers and other devices are provided and operational on 

equipment, internal combustion engines and compressors to reduce loud 
disruptive noise levels and maintain equipment to reduce noise to acceptable 
levels. 

 
  3. Unless specified elsewhere, do not start construction equipment that meet 

allowable noise limits prior to 6:45 A.M. or equipment exceeding allowable 
noise levels prior to 7:00 A.M. 

 
 D. Erosion Control: 
  1. During grading operations, maintain the grade to prevent damage to adjoining 

property from water and eroding soil. 
 
  2. Install temporary berms, cut off ditches and other provisions needed for 

construction methods and operations.  Should there be a question if the 
temporary measures are insufficient to prevent erosion, the Project Manager 
shall make the final determination.  

 
  3. Construct and maintain drainage outlets and silting basins where shown on 

the Drawings and when required to minimize erosion and pollution of 
waterways during construction. 

 
 E. Tree and Plant Protection:  Install temporary fencing located as indicated or 

outside the drip line of trees to protect vegetation from construction damage.  
Protect existing landscaping and tree root systems from damage, flooding, and 
erosion due to construction activity. 

 
 F. Hazardous Materials:  Complete Hazardous Material Inventory Log and submit to 

Project Manager and HIARNG Environmental Office 30 days prior to start of 
project.  See Attachment “HAZARDOUS MATERIAL INVENTORY LOG” 
appended to the end of this Section. 

 
 G. Pest Control:  Comply with pest management procedures and requirements for 

pesticides at HIARNG facilities.  See Attachments “OUTLINE OF PEST 
MANAGEMENT PROCEDURES AT HAWAII ARNG FACILITIES” and 
“REQUIREMENTS FOR PESTICIDE (HERBICIDE, INSECTICIDE, 
RODENTICIDE) APPLICATIONS AT HAWAII ARMY NATIONAL GUARD 
(HIARNG) FACILITIES” appended to the end of this Section. 

 



   
HAWAII ARMY NATIONAL GUARD (HIARNG) 
PHYSICAL SECURITY AND IMPROVEMENTS 
TS KMR PHYSICAL SECURITY, PN 15140022 
HILO, HAWAII AND 
AASF #2 FENCE REPLACEMENT, PN 15140024  Temporary Facilities and Controls 
HILO, HAWAII  01 50 00 - 11 

 H.  Spill Incidents: 
 
  1.  Report spills immediately to HIARNG Environmental Office at (808) 672-1013. 
 
  2.  Submit spill incident report form to Project Manager and HIARNG 

Environmental Office within 72 hours of the spill.   See Attachment “HIARNG Spill 
Incident Report Form” appended to the end of this Section. 

 
 I. Emergency Contact Sign:  Emergency contact sign shall be posted at 

Contractor’s field office.   See Attachment “EMERGENCY CONTACTS” 
appended to the end of this Section. 

 
3.05 VIOLATION OF ENVIRONMENTAL PROVISIONS 
 A. Violations of any of the above environmental control requirements or any other 

pollution control requirements; which may also be specified in the other 
Specifications sections, shall be resolved under the SUSPENSION and 
CORRECTIVE WORK Sections of the GENERAL CONDITIONS.  

 
3.06 BARRICADES AND ENCLOSURES 
 A. Barricades:  Before construction operations begin, erect temporary construction 

barricade(s) to prevent unauthorized persons from entering the project area and 
to the extent required by the Project Manager. 

  1. Provide gates in sizes and at locations necessary to accommodate delivery 
vehicles and other construction operations. 

 
  2. Maintain security by limiting number of keys and restricting distribution to 

authorized personnel.  Provide Project Manager with 2 sets of keys. 
 
  3. Maintain temporary construction barricade(s) throughout the duration of the 

Work.  During the course of the project, the Project Manager may require 
additional barricades be provided for the safety of the public.  Contractor shall 
erect the additional barricade(s) at its own expense. 

 
  4. Construction:  Plastic fencing. 
 
 B. Security Enclosure and Lockup: 
  1. Install substantial temporary enclosure around partially completed areas of 

construction. 
 
  2. Provide lockable entrances to temporary baseyard to prevent unauthorized 

entrance, vandalism, theft, and similar violations of security. 
 
 C. Temporary Enclosures:  Provide temporary enclosures for protection of 

construction, in progress and completed, from exposure, foul weather, other 
construction operations, and similar activities.  Provide temporary weathertight 
enclosure for building exterior. 
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3.07 TEMPORARY FIRE PROTECTION 
 A. Until fire protection needs are supplied by permanent facilities, install and 

maintain temporary fire protection facilities of types needed to protect against 
reasonably predictable and controllable fire losses.  Comply with NFPA 241. 

  1. Provide fire extinguishers, installed on walls on mounting brackets, visible 
and accessible from space being served, with sign mounted above. 

   a. Field Offices:  Class A stored pressure water type extinguishers. 
 
   b. Other Locations:  Class ABC dry chemical extinguishers or a combination 

of extinguishers of NFPA recommended classes for exposures. 
 
  2. Store combustible materials in containers in fire safe locations. 
 
  3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary 

fire protection facilities, stairways, and other access routes for firefighting.  
Prohibit smoking in hazardous fire exposure areas. 

 
  4. Supervise welding operations, combustion type temporary heating units, and 

similar sources of fire ignition. 
 
  5. Permanent Fire Protection:  At earliest feasible date in each area of Project, 

complete installation of permanent fire protection facility, including connected 
services, and place into operation and use.  Instruct key personnel on use of 
facilities. 

 
  6. Develop and supervise an overall fire prevention and first aid fire protection 

program for personnel at Project site.  Review needs with local fire 
department and establish procedures to be followed.  Instruct personnel in 
methods and procedures.  Post warnings and information. 

 
3.08 OPERATION, TERMINATION, AND REMOVAL 
 A. Maintenance:  Maintain facilities in good operating condition until removal.  

Protect from damage caused by heat temperatures and similar elements. 
 
 B. Termination and Removal:  Remove each temporary facility when need for its 

service has ended, or when it has been replaced by authorized use of a 
permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because 
of interference with temporary facility.  Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

  1. Materials and facilities that constitute temporary facilities are the property of 
Contractor.  The Department reserves the right to take possession of Project 
identification signs. 
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3.09 ATTACHMENTS 
 

Attachment A: DEPARTMENT OF HEALTH – ILLEGAL DUMPING NOTICE (1 page) 
 
Attachment B: Construction Site Best Management Practices Checklist (1 page) 
 
Attachment C: HAZARDOUS MATERIAL INVENTORY LOG (2 pages) 
 
Attachment D: INSTRUCTIONS FOR THE USE OF THE PEST MANAGEMENT 
 MAINTENANCE RECORD (DD FORM 1532-1)  (5 pages) 
 
Attachment E: OUTLINE OF PEST MANAGEMENT PROCEDURES AT HAWAII 
 ARNG FACILITIES (7 pages) 
 
Attachment F: REQUIREMENTS FOR PESTICIDE (HERBICIDE, INSECTICIDE, 

RODENTICIDE) APPLICATIONS AT HAWAII ARMY NATIONAL 
GUARD (HIARNG) FACILITIES (11 pages) 

 
Attachment G: HIARNG Spill Incident Report Form (2 pages) 
 
Attachment H: EMERGENCY CONTACTS (1 page) 
 

 
END OF SECTION 
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DDEEPPAARRTTMMEENNTT  OOFF  HHEEAALLTTHH  
IILLLLEEGGAALL  DDUUMMPPIINNGG  NNOOTTIICCEE  

  
TThhee  llaaww  rreeqquuiirreess  yyoouu  ttoo  ddiissppoossee  ssoolliidd  wwaassttee  

oonnllyy  aatt  rreeccyycclliinngg  oorr  ddiissppoossaall  ffaacciilliittiieess  
ppeerrmmiitttteedd  bbyy  tthhee  DDeeppaarrttmmeenntt  ooff  HHeeaalltthh..  

  
““SSoolliidd  wwaassttee””  iinncclluuddeess  mmuunniicciippaall  rreeffuussee,,  

ccoonnssttrruuccttiioonn  aanndd  ddeemmoolliittiioonn  wwaassttee,,  hhoouusseehhoolldd  
wwaassttee,,  ttiirreess,,  ccaarr  bbaatttteerriieess,,  ddeerreelliicctt  vveehhiicclleess,,  

ggrreeeenn  wwaasstteess,,  ffuurrnniittuurree,,  aanndd  aapppplliiaanncceess..      
  

IIlllleeggaall  dduummppiinngg  ooff  ssoolliidd  wwaassttee    
oorr  aalllloowwiinngg  iilllleeggaall  ddiissppoossaall  ooff  ssoolliidd  wwaassttee  oonn  
yyoouurr  pprrooppeerrttyy  eevveenn  iiff  ccoonnttrraaccttuuaall  oorr  ootthheerr  

aarrrraannggeemmeennttss  aarree  mmaaddee  ccoouulldd  ssuubbjjeecctt  yyoouu  ttoo  
ffiinneess  ffrroomm  $$1100,,000000  ttoo  $$2255,,000000  ppeerr  ooccccuurrrreennccee    

aanndd  ccoouulldd  lleeaadd  ttoo  ffeelloonnyy  pprroosseeccuuttiioonn    
iinn  aaccccoorrddaannccee  wwiitthh  CChhaapptteerr  334422HH,,  HHRRSS..      

  
CCoonnttaacctt  tthhee  DDeeppaarrttmmeenntt  ooff  HHeeaalltthh,,    

SSoolliidd  WWaassttee  SSeeccttiioonn  aatt  558866--44222266    
ttoo  rreeppoorrtt  iilllleeggaall  dduummppiinngg  aaccttiivviittiieess    
oorr  iiff  yyoouu  hhaavvee  ffuurrtthheerr  qquueessttiioonnss..    
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Construction Site Best Management Practices Checklist 

Sites < 1 acre are exempt from needed an NPDES permit, however they still need to implement Best Management 
Practices and Good housekeeping to prevent a harm to human health and the environment. 

 
 
 

Best Management Practices Yes No N/A
Do all containers of POL have secondary containment?    
Are storm drains and UIC protected from sediment and contaminated runoff?    
Are all containers of hazardous material and waste labeled and stored in 
accordance with applicable federal and state regulations? 

   

Are spill kits positioned in high risk locations?    
Are all stockpiles covered and/or protected from erosion    
Is the silt fence intact and effective at preventing illicit discharges?    
Are slopes stabilized to prevent erosion?    
Are dip pans being used under leaking equipment?    
Have all spills been cleaned up?    
Is the site free of trash and debris? Good housekeeping?    
Are all metal objects stored on pallets    
Is the entrance to the site stabilized to prevent tracking sediment off site?    
Are tires being washed prior to leaving the site?    

Comments
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INSTRUCTIONS FOR THE USE OF THE PEST MANAGEMENT 
MAINTENANCE RECORD (DD FORM 1532-1) 

 
GENERAL INFORMATION 

 

1. The Pest Management Maintenance Record (DD Form 1532-1) provides a standard method 
for recording pest management operations including surveillance activities, pesticide use, and 
other pest control information at an installation. 

 
Use of this record complies in part with AR 200-1 (Ch.5), DoDI 4150.7, and Federal Regulation 
40 CFR 171.11 (c) (7) of the Federal Insecticide, Fungicide and Rodenticide Act, as amended. It 
is used as a permanent maintenance record and historical account of pest control operations at a 
particular site (building, structure, or outdoor site) located at Hawaii Army National Guard 
(HIARNG) Facilities. 

 
The record also provides continuity in the management and performance of pest control 
operations at the installation level. Use and analysis of these records can assist in identifying 
structures, designs and areas which have significantly more pest problems than others. 

 
Historical pest control data can also be used to verify warranties, correlate sites and treatment, 
and to facilitate analyses for cost effective pest management. 

 
2. All pesticide applications and non-chemical pest management operations accomplished for 
each structure, building, or outdoor site are to be recorded on DD Form 1532-1 daily by the 
applicator / inspector and submitted monthly to the HIARNG Environmental Office Pest 
Management Coordinator (PMC). 

 
3. Pest Management Maintenance Records (DD Form 1532-1) are maintained for 2 years and 
archived at the installation indefinitely. A comprehensive review of these records will be 
scheduled annually and in conjunction with on-site visits by the HIARNG Environmental Office 
PMC. Information on pest infestation treatment frequencies and pesticide application trends 
gained from this analysis can then be used by the PMC to adjust and improve the installation’s 
pest management plan and operations. 

4. Point of Contact: HIARNG Environmental Office PMC: 

Craig Blaisdell 
Natural Resources Supervisor/ 
Pest Management Coordinator 
HIARNG Environmental Office 
1304 A Kekuanaoa St 
Hilo, Hawaii 96720 
Office: (808) 672-1278 
Cell: (808) 206-2043 
Fax:  (808) 844-6653 
Email: craig.p.blaisdell.nfg@mail.mil 
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DATA ENTRY ON DD FORM 1532-1 
 

1. Top Line Data Entry on DD Form 1532-1 (Copy of DD Form 1532-1 on pg. 8) 
 

a. Bldg/Area - Enter the building or structure number when a maintenance record is 
needed. Similarly, for outdoor areas to be maintained on record, enter a 
description or area number, if available. 

 
b. Size – Enter the size of the Bldg/Area to be maintained. Size should be recorded 

as square feet, cubic feet, linear feet or acres. (See “Measurement Units” at the 
bottom of DD Form 1532-1). 

 
c. Type of Construction - Enter the code letters to designate the major “Type of 

Construction”. More than one set of code letters may be used, if desired. 
 

BL = Block NA = Not applicable 
BV = Brick veneer WO = Wood 
CO = Concrete ST = Steel 
OT = Other 

 
d. Use Designation – Enter information to identify the major use of the building, 

structure or area. 

2. Pest Control Operation Information Data Entry on DD Form 1532-1 

Recording Operations. Each line of the DD Form 1532-1 can be used to record a 
complete pest control operation. Most operations using a single pesticide can be entered 
without difficulty, but in operations where two or more pesticides are used as a tank-mix 
or premixed pesticides, each pesticide is reported as if it were a separate operation. When 
the applications of two or more pesticides are done simultaneously, the man-hours are 
simply divided equally for each chemical. 

 
a. Date - Enter the date of the pest management operation in the date column 

(month, day, year). 
 

b. Units Serviced – Total units treated (number only). This indicates the area, 
volume, or number of items treated. 

 
c. Work Origin - Enter the code for Work Origin using the symbols in the legend to 

show how the work was initiated (See “Origin Of Work” at the bottom of DD 
Form 1532-1). 
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d. Unit of Measure – Enter the amount of area treated using the measurement units 

listed. 
 

AC = Acres MCY = 1,000 Cu Yds 
CF = Cubic Ft MLF = 1,000 Linear Ft 
CY = Cubic Yds MLY = 1,000 Linear Yds 
EA = Each MSF = 1,000 Sq Ft 
LF = Linear Ft MSY = 1,000 Sq Yds 
LY = Linear Yds PAC = Per Acre 
MCF = 1,000 Cu Ft SY = Sq Yds 

 
e. Target Pest – Find the most appropriate descriptive term for the pest and enter 

on the form. 
 

f. Control Operation. Find the most appropriate descriptive term listed to identify 
how the control operation was performed (trap, bait, aerosol, equipment spray) 

 
3. If Pesticide Is Used 

 
a. Name – Enter the name of the pesticide used in the control operation. If two or 

more pesticides are simultaneously used, they must be reported separately. 
 

b. EPA Registration Number – Enter the EPA Registration number of the pesticide 
(from the label). 

 
c. % Concentration – Enter the percent concentration of the finished pesticide 

formulation. 
 

d. Amount – Enter the amount of the pesticide applied in the finished or diluted 
form. This column is left blank for control operations that do not involve 
pesticides. 

 
4. Labor Time – Include all time associated with the job, for example: travel preparation, 

execution and cleanup. Do not include the pretreatment inspection or post-treatment 
survey. Time spent on pest management operations provides historical records of time 
spent on specific pest management operations. Enter the time required for the pest control 
operation in this space. 

 
5. Applicators Initials – Enter the initials of the individual applying the pesticide or 

performing the work. If more than one person was involved, the crew leader should initial 
the record. 
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REFERENCES 
 

Army Regulation (AR) 200-1 (Ch. 5 – Pest Management) 

Department of Defense Instruction (DoDI) 4150.7 

Hawaii Army National Guard Integrated Pest Management Plan (IPMP) (December, 2007) 

Technical Guide 42 - Self-Help Pest Management, April 2010 
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DD Form 1532-1 PEST MANAGEMENT MAINTENANCE RECORD 
 

MEASUREMENT UNITS ORIGIN OF WORK TYPE OF CONSTRUCTION 
 

MSF = 1,000 square feet SW = Scheduled work CO = Concrete WO = Wood
MCF = 1,000 cubic feet WR = Work request BL = Block OT = Other
LFF = Linear feet SC = Service or trouble call BV = Brick veneer
AC = Acres R = Routine inspection ST = Steet, sheet metal  
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OUTLINE  OF  PEST  MANAGEMENT  PROCEDURES 
AT HAWAII ARNG FACILITIES1

 

1 October 2014 
 
 
 
1. Need Determination. Each facility manager is authorized to determine if there is a need for 

pest control. Follow surveillance procedures and criteria listed on IPM Outlines2 for need 
determination. 

 
Potential problems that may require pest control: 

 
• Rodents or rodent sign observed 
• Unusual or increased mosquito activity 
• Dead animal(s) observed (notify Environmental Pest Management Coordinator 

immediately) 
• Excessive bird droppings around areas occupied by humans (notify Environmental 

Pest Management Coordinator for coordination) 
• Swarming or high level of activity of stinging insects 
• Structural damage to buildings by insects 
• Non-native predatory animals present (notify Environmental Pest Management 

Coordinator for coordination) 
• New species of animal or plant observed, especially insects (notify Environmental 

Pest Management Coordinator for coordination) 
• Significant digging/rooting in turf or forested areas (notify Environmental Pest 

Management Coordinator for coordination) 
• Unwanted non-native vegetation (notify Environmental Pest Management 

Coordinator for coordination) 
• Disease or insect infestation of plants (notify Environmental Pest Management 

Coordinator if in non-landscaped areas) 
• Others as determined (notify Environmental Pest Management Coordinator for non- 

routine problems) 
 
 
 

 

1 HIARNG Integrated Pest Management Plan (IPMP) (http://nghienv/plans_compliance.html#conservplans) - 
Appendix A 
2 HIARNG IPMP - Appendix C 
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2. Pest Control Options. Once the need for pest control has been determined, the facility 
manager will take the following steps to resolve the pest problem: 

 
a. Step 1.  Implement preventive non-chemical measures listed on the IPM Outline. 

 
b. Step 2.  If Step 1 does not solve the pest problem, initiate self-help pest control 

procedures (mice, ants, crawling/flying insects) listed in Appendix B or on the IPM 
Outline. 

c. Step 3.  If Steps 1 and 2 do not solve the pest problem, utilize professional (contract) pest 
control services to solve the pest problem. 

 
3. Professional Pest Control. 

 
a. The use of chemical pesticides to control arthropods, vegetation or animals beyond those 

specifically approved for self-help use will be limited to professional (State certified 
contract or in-house) pest control personnel. 

 
b. Facility managers may solicit inspection from a local pest control firm to clarify pest 

control needs. 
 

c. Once it is determined that contract services are required, pest control work orders should 
be prepared and these must be reviewed and approved by the Environmental Office Pest 
Management Coordinator (PMC) by signature. A copy of each final contract for pest 
control must be forwarded to the PMC located in the Environmental Office. Purchase of 
any pest control device not specifically discussed in the IPMP such as electronic or light 
devices must also be approved by the Environmental PMC. 

 
d. Contract Performance Work Statements should include the following provisions: 

 
(1) Any contract person applying pesticides must have current state certification in 

required categories. 
(2) No mixing of pesticides is permitted at HIARNG facilities. 
(3) No storage of pesticides is permitted at HIARNG facilities. 
(4) All persons applying pesticides will wear appropriate personal protective 

equipment as specified on the pesticide label. 
(5) Advance notification of pesticide application. 
(6) Report each pesticide application on DD Form 1532-1 to the facility manager. 

 
e. Facility manager (or designated representative) will monitor/observe contractor activities 

during pesticide application.  The Environmental PMC must also be notified when 
contractor activities will take place. 

 
4. Procurement. 
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(1) Contracts for pest control must be routed through the Engineering and Contracting 

Office; all contracts must be reviewed and approved by the Pest Management 
Coordinator in the Environmental Office. 

(2) Pesticide purchases for facilities (including herbicides) must be approved by FMO. 
Any purchases not under the self-help program (see Appendix B for the description of 
the self-help program) must be reviewed and approved by the Pest Management 
Coordinator in the Environmental Office. 

 
5. Storage and Usage Reporting to the Environmental Office. Periodically, at a minimum 

annually, Facility Managers will provide a copy of all DD Forms 1532-1 and amounts 
currently stored to the HIARNG PMC. 
 

6. Limitations. Pesticides can only be applied by State-certified pest applicators unless it is 
under the self-help program (IPMP Appendix B). Note that glyphosate products that must be 
mixed (e.g. Roundup Pro) are not included under the self-help program. 
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INSTRUCTIONS FOR THE USE OF THE PEST MANAGEMENT MAINTENANCE 
RECORD (DD FORM 1532-1) 

 
GENERAL INFORMATION 

 

1. The Pest Management Maintenance Record (DD Form 1532-1) provides a standard 
method for recording pest management operations including surveillance activities, pesticide 
use, and other pest control information at an installation. 

 
Use of this record complies in part with AR 200-1 (Ch.5), DoDI 4150.7, and Federal 
Regulation 40 CFR 171.11 (c) (7) of the Federal Insecticide, Fungicide and Rodenticide Act, 
as amended. 

 
It is used as a permanent maintenance record and historical account of pest control operations 
at a particular site (building, structure, or outdoor site) located at Hawaii Army National 
Guard (HIARNG) Facilities. The record also provides continuity in the management and 
performance of pest control operations at the installation level. 

 
Use and analysis of these records can assist in identifying structures, designs and areas which 
have significantly more pest problems than others. Historical pest control data can also be 
used to verify warranties, correlate sites and treatment, and to facilitate analyses for cost 
effective pest management. 

 
2. All pesticide applications and non-chemical pest management operations accomplished for 
each structure, building, or outdoor site are to be recorded on DD Form 1532-1 daily by the 
applicator / inspector and submitted monthly to the HIARNG Environmental Office Pest 
Management Coordinator (PMC). 

 
3. Pest Management Maintenance Records (DD Form 1532-1) are maintained for 2 years and 
archived at the facility indefinitely. A comprehensive review of these records will be 
scheduled annually and in conjunction with on-site visits by the HIARNG Environmental 
Office PMC. Information on pest infestation treatment frequencies and pesticide application 
trends gained from this analysis can then be used by the PMC to adjust and improve the 
installation’s pest management plan and operations. 

 
4. Point of Contact: 

HIARNG Environmental Office PMC: 
Craig Blaisdell 
Office: 672-1278 
Cell: 206-2043 
Email: craig.p.blaisdell.nfg@mail.mil 
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DD Form 1532-1  PEST MANAGEMENT MAINTENANCE 

RECORD MEASUREMENT UNITS ORIGIN OF WORK  TYPE OF CONSTRUCTION 
MSF = 1,000 square feet SW = Scheduled work CO = Concrete WO = Wood
MCF = 1,000 cubic feet WR = Work request BL = Block OT = Other
LFF = Linear feet SC = Service or trouble call BV = Brick veneer
AC = Acres R = Routine inspection ST = Steel, sheet metal  
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APPENDIX B 
 

HAWAII ARMY NATIONAL GUARD ARMORY, FACILITY, 
AND TRAINING SITE SELF-HELP PEST CONTROL 

MATERIALS 
 

1. Cockroach control and bait traps 
 

a. Combat Source Kill Max R1 (small roach) Manufacturer: Combat Insect 
Control Systems EPA Reg. No. 64240-33 

b. Combat Source Kill Max R2 (large roach) Manufacturer: Combat Insect 
Control Systems EPA Reg. No. 64240-34 

c. Trap, roach (Mr. Sticky or equivalent) - NSN 3740-00-252-3384 
 

2. Ant control and bait traps 
 

a. MaxForce FC Professional Insect Control Ant Bait Manufacturer: Bayer 
Environmental Science EPA Reg. No. 432-1256 

b. Amdro Fire Ant Bait 
 Manufacturer: Ambrands EPA Reg. No. 73342-1 
c. Terro Ant Killer II 
 Manufacturer: Senoret Chemical Co., Inc. EPA Reg. No. 149-8 

 
3. Rodent control 

a. Mouse trap, spring - NSN 3740-00-252-3384 
b. Rodent glueboards - NSN 3740-01-240-6170 

 
4. Wasp and Hornet control 

a. Wasp-Freeze Wasp and Hornet Killer 
 Manufacturer: Whitmire Micro-Gen Research Laboratories, Inc. EPA Reg. No. 499-362 

 
5. Flying and crawling insect control 

a. PT 565 Plus XLO 
 Manufacturer: BASF Corporation EPA Reg. No. 499-290 

 
6. Fly control 

a. Indoor Fly Catcher Traps - NSN 3740-01-412-9263 
b. Fly Catcher (sticky paper) - NSN 3740-01-412-9371 
c. Fly swatter - NSN 3740-00-252-3383 

 
7. Repellents 

a. DEET Insect Repellent 
 Manufacturer:  Ultrathon EPA Reg. No. 

58007-1 
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NOTE: 

 
1) The pesticides above are among the safest on the market and should always be used 
only according to label directions. 

 
2) EPA Registration Number (EPA Reg. No.) is located on the product label (see 
examples below). 

 
 

 

EPA Reg. No. 

EPA Reg. No. 
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REQUIREMENTS FOR PESTICIDE (HERBICIDE, INSECTICIDE, RODENTICIDE) 
APPLICATIONS AT HAWAI’I ARMY NATIONAL GUARD (HIARNG) FACILITIES 

 
October 1, 2012 

 
1. AUTHORITY. Army Regulation 200-1(Ch. 5 – Pest Management), Department of Defense 

Instruction (DoDI) 4150.7, the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), 
and Hawaii Pesticides Law (Hawai’i Revised Statute §149A). 

 
2. REFERENCES. Hawai’i Army National Guard Integrated Pest Management Plan, 

December, 2007. 
 
3. PURPOSE. The Hawai’i Army National Guard (HIARNG) Integrated Pest Management 

Plan (IPMP) outlines the requirements to control pests that could interfere with the military 
mission, damage real property, increase maintenance costs, and expose personnel to 
diseases. In accordance with this goal, the utilization of integrated pest management (IPM) is 
the judicious use of both non-chemical and chemical controls to suppress or prevent pests 
from exceeding an acceptable population or damage threshold. 

 
4. GENERAL INFORMATION. Federal agencies are mandated by Public Law (Section 

136r-1 of title 7, United States Code) to use Integrated Pest Management (IPM). The 
Contractor shall use best management practices and recognized industry standards for 
managing pests and all pesticide applications. The Contractor shall be responsible for 
complying with all federal, DoD, Army, state, and local laws, including but not limited to 
DoDI 4150.07, PL 91-190 the National Environmental Policy Act of 1969, PL 92-516, the 
Federal Insecticide, Fungicide and Rodenticide Act of 1972, as amended and AR 200-1. This 
includes, at a minimum: 

 
• Judiciously using all pesticide products, formulations and application methods that 

present the lowest potential hazard to human health, non-target animals and the 
environment. 

• Recording and reporting all pesticide operations including surveillance, inspections, 
non-chemical and chemical control on appropriate forms. 

 
5. MAJOR WORK TASKS. The Contractor shall provide IPM services, use best management 

practices, and recognized industry standards to suppress, control, and prevent a variety of 
pests at various facilities. The purpose of utilizing an IPM approach is to establish an 
environmentally sound and effective IPM program from adversely affecting Army 
installation operations. This includes, at a minimum: 

• Responsibility for complying with all Army policies, federal, state, and local laws. 
• Thoroughly inspecting all areas of the facility/facilities suspected of pest 

infestation(s). 
• Using appropriate non-chemical technologies to control pests, where possible. 
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• Judiciously using pesticide products, formulations and application methods that 
present the lowest potential hazard to human health, non-target animals and the 
environment. 

• Recording and reporting all integrated pest management operations including 
surveillance, inspections, and chemical control on appropriate forms. 

 
6. DETAILED WORK TASKS. 

 
6.1. EXPERTISE AND NECESSARY PERSONNEL. The Contractor and all Contractor 

personnel shall understand IPM principles and practices and be capable of 
implementing them. The Contractor shall have the background and experience to be 
capable of identifying pests and knowledgeable about pest life cycles, habits and the 
conditions that affect pest populations. 

 
6.2. LICENSING AND CERTIFICATION. 
 

6.2.1. LICENSING. The Contractor shall possess a business license issued by the 
State of Hawai’i to provide pest control services. 

 
6.2.2. CERTIFICATION. All Contract personnel applying pesticides shall have 

current and possess commercial certification by the State of Hawai’i 
Department of Agriculture in the appropriate EPA-approved State categories 
(see Attachment 1) for the work requirements of the contract. The Contractor 
shall provide proof of certification upon award of contract to the Pest 
Management Coordinator (PMC) prior to start of project. All contract 
personnel who apply pesticides shall have full commercial certification. 
Neither private applicator certification nor registered technician certification 
are acceptable. 

 
6.3. VEHICLES. Vehicles shall be clearly identifiable and secured at all times to prevent 

unauthorized access. All pesticides carried on vehicles shall be stored in a locked 
compartment separate from the cab of the vehicle. Vehicles shall be equipped with a 
fire extinguisher, emergency wash water, a portable emergency eye wash and a 
portable spill and decontamination kit. Vehicles shall be marked as required by 
Hawai’i state law. 

 
6.4. EQUIPMENT. Equipment shall be in good operating condition, free of visible 

deterioration, shall not leak, and shall be calibrated to apply herbicides in accordance 
with the product label. Equipment that has failed shall be replaced and/or repaired 
prior to resuming operations. Proof of calibration may be requested. The Contractor 
must clearly and plainly mark all pesticide application equipment with the company’s 
and/or organization’s name, a point-of-contact, and phone number. The Contractor 
shall ensure that all labeling is legible and updated accordingly. The Contractor shall 
assume responsibility for all Contractor-owned equipment or other items. 
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6.5. PESTICIDES. The Contractor shall procure, handle, store, and apply pesticides in 
strict accordance with the EPA registered label. Only certified applicators shall 
operate pesticide application equipment. All pesticides shall be used in accordance 
with Army policies, federal, State of Hawai’i, and local laws. Pesticides approved for 
use at HIARNG facilities are listed in Attachment 2. The Contractor shall not deviate 
from the approved pesticides list without prior approval from the PMC. During the 
term of the contract, the Contractor shall submit to the PMC all requests (product 
trade name, and EPA registration # located on the label) for the use of any additional 
pesticides not listed on approved pesticides list (Attachment 2) prior to use. The PMC 
will submit therequest for review and approval by the designated DoD-certified Pest 
Management Consultant prior to use. The Contractor shall ensure that all pesticides 
proposed for use are EPA registered and registered with the State of Hawai’i. The 
Contractor shall maintain a binder containing labels and MSDSs for all herbicides 
used, and have it readily available for inspection at all times. 

 
6.5.1. STORAGE, MIXING, AND DISPOSAL. 
 

6.5.1.1. PESICIDE STORAGE. The Contractor shall not store 
pesticides on Government property. All pesticides shall be 
stored off Government property, or inside of the secured 
Contractor vehicle(s). 

 
6.5.1.2. PESTICIDE MIXING. Pesticides may be mixed on the installation 

only at an approved designated location or locations. An air gap 
must be present between the formulation tank and fill hose during 
all pesticide mixing operations that use potable water. In addition, 
there must be a backflow prevention device installed on all hoses 
when filling formulation tanks with potable water. If contractor 
mixes pesticides away from a hardstand mixing area they must use 
a portable mixing pad. 

 
6.5.1.3. PESTICIDE DISPOSAL. All pesticides, rinse water, and containers 

shall be disposed of in accordance with label directions. Contractor 
shall dispose of any pesticides, pesticide containers, pesticide 
residue, pesticide rinse water, or any pesticide contaminated article at 
an authorized disposal area off of Government property. 

 
6.6. PESTICIDE SPILLS. The Contractor shall immediately report all spills of 

hazardous materials to the HIARNG Facility/Unit Environmental Officer (EO) and 
contact the HIARNG Emergency Line at (808) 672-1013. Spills shall be managed 
in accordance with the installation’s Spill Prevention Control and Countermeasure 
Plan and Installation Spill Contingency Plan. Contractor shall be financially 
responsible for the clean-up of any spills. The Contractor shall have on-hand spill 
containment equipment and materials necessary to contain spills of pesticides and 
other pest control materials and supplies that are on the installation. 
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6.7. PERSONAL PROTECTIVE EQUIPMENT. The Contractor shall provide 
Personal Protective Equipment (PPE) to each of their pest control applicators. This 
equipment shall include, at a minimum, the PPE required by the applicable 
pesticide labels and MSDSs. 

 
6.8. OCCUPIED SPACES. Liquid or aerosol pesticides shall not be applied in 

occupied spaces when people are present. Dust pesticide formulations shall not be 
applied in occupied spaces if the dust can be carried by air currents to people. 

 
6.9. RECORDS AND REPORTS. 
 

6.9.1. PEST MANAGEMENT RECORDS. The Contractor shall prepare, submit, 
and maintain daily pest management records and reports for each pest 
management service provided to include surveillance, non-chemical controls 
and pesticide applications. Records shall be accurate and complete. Records 
shall be reported on DD Form 1532-1 (see Attachment 3). All pest 
management records shall be submitted electronically (e-mail attachment) or 
mailed to the PMC monthly. 
 
Records rejected by the PMC due to inadequate or incorrect information shall be 
corrected and returned to the PMC by the Contractor within 10 business days. 

 
6.9.2. DD FORM 1532-1. All contractor personnel who apply herbicides shall 

report each herbicide application daily on DD Form 1532-1. 
 
6.9.3. REPORTS OF CONDITIONS CONDUCIVE TO PEST INFESTATION. 

When the Contractor notices a condition that is promoting or is conducive to 
pest infestations they shall submit a report describing findings and 
recommendations to correct these conditions. The Contractor shall report 
these deficiencies to the PMC within one business day after citing conditions. 
Report must be legible and can be done electronically or hand-written. 

 
6.10. ADVANCED NOTIFICATION. The Environmental PMC and Facility Manager 

(or designated representative) must be notified when contractor activities will take 
place. 

 
6.11. HISTORICAL BUILDING PEST MANAGEMENT. The Contractor shall provide 

a report of pest issues of historical buildings and/or sites to the HIARNG 
Environmental PMC prior to treatment. Some methods of pest control may not be 
suitable for historic structures or sites, and thus must be consulted upon on a case-by 
case basis. 
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7. POINT OF CONTACT (POC). 
 

7.1. Craig Blaisdell, Pest Management Coordinator, Hawaii Army National 
Guard, Environmental Office, 1304 Kekuanaoa St., Hilo, Hawaii 97620; 
craig.p.blaisdell.nfg@mail.mil; (808) 672-1278, FAX (808) 844-6653 

 
7.2. HIARNG Environmental Office Emergency Line for Spills; (808) 672-1013 
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Attachment 1. Commercial Pesticide Applicator Certification Categories 
 

EPA Category* State of Hawai’i Equivalent Category 
2: Forest Pest Control 2: Forest Pest Control 
3: Turf and Ornamental Pest Control 3: Turf and Ornamental Pest Control 
5: Aquatic Pest Control 5: Aquatic Pest Control
6: Right-of-Way Pest Control 6: Right-of-Way Pest Control 
7: Industrial, Institutional, Structural and 

Health Related Pest Control 
7: (b) Termite (c) General (d) Industrial 
and Institutional (f) Specialty 

8: Public Health Pest Control  
*Certification categories are from Section 171.3 of FIFRA; Commercial Standards. 
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Attachment 2. HIARNG Approved Pesticides List 
 

APPROVED HERBICIDES LIST FOR HIARNG 
 

HIARNG IPMP - APPENDIX M Update d: 1 Octobe r 2012 

EPA # Trade Name Active Ingredient % Active 
Ingredient 

Signal 
Word 

Restricted
Use 

Pesticide 
(RUP) 

100-1091 Reward diquat dibromide 37.3 Caution 
228-366 Razor PRO glyphosate 41.0 Caution
241-365 Plateau imazapic 23.6 Caution 
241-426 Habitat imazapyr 28.7 Caution 
241-431 Arsenal Power Line imazapyr 26.7 Caution 
352-287 Hyvar X bromacil 80.0 Caution Yes 
352-346 Hyvar X-L bromacil 21.9 Caution 
352-505 Krovar I DF bromacil 40.0 Caution 
352-601 Oust XP sulfometuron methyl 75.0 Caution 
352-692 Karmex DF diuron 80.0 Caution 
524-343 Aquamaster glyphosate 53.8 Caution 
524-475 Round Up Pro glyphosate 41.0 Caution 
524-517 Ranger Pro glyphosate 41.0 Caution 
524-535 Quick Pro glyphosate 73.3 Caution 

diquat dibromide 2.9 
524-579 Round Up Pro Max glyphosate 48.7 Caution 
34704-648 Diuron 80 WDG diuron 80.0 Caution 
62719-37 Garlon 3A triclopyr 44.4 Danger 
62719-324 Rodeo glyphosate 53.8 Caution 
62719-527 Garlon 4 Ultra triclopyr 60.45 Caution 
62719-537 Milestone VM aminopyralid 40.6 Caution 
67690-3 Sonar SRP fluridone 5.0 Caution 
67690-4 Sonar A.S. fluridone 41.7 Caution 
70506-44 Surflan AS oryzalin 40.4 Caution 

 
1)  Pesticides not listed must be approved by NGB Pest Management Consultant prior to application / purchase. Please submit requests (pesticide trade 
name and EPA Registration Number) to the HIARNG Environmental Pest Management Coordinator (Craig Blaisdell 672-1278). 
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APPROVED INSECTICIDES LIST FOR HIARNG 
 

HIARNG IPMP - APPENDIX M Update d: 1 Octobe r 2012 

EPA # Trade Name Active Ingredient % Active 

Ingredient 

Signal 

Word 

Restricted

Use 

Pesticide 

(RUP) 

100-722 Award Fire Ant Bait fenoxycarb 1.0 Caution 
100-990 Demon WP cypermethrin 40 Warning 
100-1066 Demand CS lambda-cyhalothrin 9.7 Caution 
100-1240 Demand G lambda-cyhalothrin 0.045 Caution 
100-1260 Optigard Ant Gel thiamethoxam 0.01 Caution 
241-392 Phantom chlorfenapyr 21.45 Caution 
279-3168 Talstar PL bifenthrin 0.2 Caution 
279-3206 Talstar P bifenthrin 7.9 Caution 
352-652 Advion Cockroach Gel indoxacarb 0.6 Caution 
352-746 Advion Ant Gel indoxacarb 0.05 Caution 
432-763 Suspend SC deltamethrin 4.75 Caution 
432-772 Delta Dust deltamethrin 0.05 Caution 
432-1226 Sevin 80 WSP carbaryl 80.0 Warning 
432-1256 Maxforce FC Bait Stations fipronil 0.01 Caution 
432-1259 Maxforce FC Select fipronil 0.01 Caution 
432-1259 Maxforce FC Bait Gel fipronil 0.01 Caution 
432-1262 Maxforce FG hydramethylnon 1 Caution 

432-1264 Maxforce Ant Bait fipronil 0.001 Caution 
432-1304 Tempo Ultra WP cyfluthrin 10 Caution 
432-1328 Merit 0.5 G imidacloprid 0.5 Caution 
432-1363 Tempo SC Ultra cyfluthrin 11.8 Caution 
432-1375 Maxforce Granular Fly Bait imidacloprid 0.50 Caution 
432-1377 Tempo Ultra WSP beta-cyfluthrin 10.0 Caution 
432-1455 Maxforce Fly Spot Bait imidacloprid 10.0 Caution 
432-1460 Maxforce FC Magnum Roach Killer Gel fipronil 0.05 Caution 
432-1483 Temprid SC imidacloprid 21.0 Caution 

cyfluthrin 10.5 
498-116 Kill Zone House & Garden Insect Killer Formula resmethrin 0.2 Caution 

d-trans allethrin 0.125 
499-290 Prescription Treatment 565 Plus XLO pyrethrins 0.5 Caution 

piperonylbutoxide 1 
n-octyl bicycloheptene dicarboximide 1 

499-294 Avert Dry Flowable Cockroach Bait abamectin 0.05 Caution 
499-304 CY-Kick CS cyfluthrin 6 Caution 
499-362 Wasp Freeze d-trans allethrin 0.129 Caution 

phenothrin 0.12 

499-370 Advance Granular Ant Bait abamectin 0.011 Caution 

499-384 Perma-Dust boric acid 35.50 Caution 

499-450 ULD BP-300 pyrethrins 3.0 Caution 

piperonyl butoxide 6.0 

n-octyl bicycloheptene dicarboximide 10.00 

499-467 Avert Cockroach Bait Stations Formula 1 abamectin 0.05 Caution 

499-470 PT Crack & Crevice I Cyfluthrin (Cy-Kick) cyfluthrin 0.05 Caution 

499-473 PT 221L Residual lambda-cyhalothrin 0.05 Caution 

499-496 Advance 360A abamectin 0.011 Caution 

655-777 Prentox Malathion malathion 57.0 Warning 
2724-351 Zoecon Gentrol IGR Concentrate hydroprene 9.0 Caution 
2724-421 Zoecon Altosid XR Extended Residual Briquets methoprene 2.1 Caution 
2724-446 Zoecon Altosid Liquid Larvicide Conc. methoprene 20.0 Caution 
2724-448 Zoecon Altosid Pellets Mosquito Growth methoprene 4.25 Caution 
2724-450 Zoecon Catalyst Emulsified in Water propetamphos 18.9 Warning 
2724-461 Starbar Quik Strike Fly Abatement Strip nithiazine 1.0 Caution 
2724-469 Gentrol Point Source Roach Control Device hydroprene 90.6 Caution 
2724-484 Gentrol Aerosol hydroprene 0.36 Caution 
2724-490 Precor 2000 Plus Premise Spray methoprene 0.085 Caution 

permethrin 0.350 
phenothrin 0.300 
piperonyl Butoxide 2.0 
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APPROVED INSECTICIDES LIST FOR HIARNG (Cont’d) 
 

HIARNG IPMP - APPENDIX M Updated: 1 October 2012

EPA # Trade Name Active Ingredient % Active 
Ingredient 

Signal 
Word 

Restricted
Use 

Pesticide
(RUP) 

2724-791 Zenivex E20 etofenprox 20.0 Caution 

5481-520 Wisdom TC Flowable bifenthrin 7.9 Caution 

6218-47 Summit B.t.i. Briquets bacillus thuringiensis 10.31 Caution 

7969-209 Termidor 80 WG fipronil 80.0 Warning 

7969-210 Termidor SC fipronil 9.1 Caution 

9444-217 D-Force Residual deltamethrin 0.06 Caution 

9688-217-8845 Spectracide Fire Ant Killer Plus indoxacarb 0.016 Caution 
45385-97-56 Kills Bedbugs II deltamethrin 0.03 Caution 
46515-48-9688 House & Garden Bug Killer permethrin 0.15 Caution 

d-trans Allethrin 0.25 
62719-291 Conserve SC spinosad 11.6 
64240-33 Combat Plus Quick Kill fipronil 0.03 Caution 
64240-34 Combat Quick Kill fipronil 0.03 Caution 
73049-56 VectoBac WDG bacillus thuringiensis 37.4 Caution 
73342-1 Amdro Fire Ant Bait hydramethylnon 0.73 Caution 

 
1) Pesticides not listed must be approved by NGB Pest Management Consultant prior to application / purchase. Please submit requests (pesticide trade 
name and EPA Registration Number) to the HIARNG Environmental Pest Management Coordinator (Craig Blaisdell 672-1278). 
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APPROVED RODENTICIDES LIST FOR HIARNG 
 

HIARNG IPMP - APPENDIX M Update d: 1 Octobe r 2012 

EPA # Trade Name Active Ingredient % Active 
Ingredient 

Signal 
Word 

Restricted
Use 

Pesticide 
(RUP) 

56-42 JT Eaton diphacinone 0.005 Caution 
7173-202 Maki Mini Blocks bromadiolone 0.005 Caution 
7173-218 Generation Mini Blocks difethialone 0.0025 Caution 
7173-288 Generation Blue Max Mini difethialone 0.0025 Caution 
12455-79 Contrac Blox bromadiolone 0.005 Caution 
12455-95 Fastrac Blox bromethalin 0.01 Caution 
12455-89 Final All Weather Blox brodifacoum 0.005 Caution 
61282-12 Ramik Bars diphacinone 0.005 Caution 

 
 
1)  Pesticides not listed must be approved by NGB Pest Management Consultant prior to application / purchase. Please submit requests (pesticide trade 
name and EPA Registration Number) to the HIARNG Environmental Pest Management Coordinator (Craig Blaisdell 672-1278). 
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Attachment 3. DD Form 1532-1 
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HIARNG Spill Incident Report Form 
REPORT SPILLS IMMEDIATELY TO HIARNG-ENV AT 672-1013. 

Fax this form to 672-1262 or e-mail  ng.hi.hiarng.list.nghi-env-comp@mail.mil  within 72 hours of the spill. 
 

1 LOCATION OF SPILL (Facility/Address/Bldg): DATE & TIME OF SPILL: 

2 CALLER NAME & PHONE NUMBER: OSC NAME & PHONE NUMBER: 

3 ORGANIZATION REPORTING: 

4 DATE AND TIME OF DISCOVERY: DURATION OF THE SPILL: 

5 TIME & DATE HIARNG ENV NOTIFIED (672-1013): PERSON NOTIFIED: 

6 SUBSTANCE SPILLED (Attach SDS): AMOUNT SPILLED: SIZE OF AREA IMPACTED: 

7 CAUSE AND SOURCE OF THE SPILL: 

8 EXTENT AND SEVERITY OF SPILL: 

Potential Dangers: Fire Explosion Toxic Fumes/Fluid Evacuation Needed Damage or Injuries (Specify): 

Media into Which the Release Occurred or is Likely to Occur (Check all applicable): 

Soil Concrete Asphalt UIC Storm Drain Swale Sewer Stream Other (Specify): 

Raining? No Yes   Raining Imminent? No Yes Direction of Flow: 

9 RESPONSE ACTIONS TAKEN TO STOP, REMOVE, AND MITIGATE EFFECTS OF THE SPILL: 

10 ADDITIONAL ASSISTANCE REQURIED? No Yes (Specify): 

11 OTHER HIARNG OR EXTERNAL AGENCIES NOTIFIED (Agency, Individual, Date, Time, and Incident Number Assigned by Agency): 
Fire Dept. Ambulance Other (Specify): 

12 PREVENTIVE ACTIONS TO BE TAKEN: (NOTE: This incident is required to be covered in the next unit/activity spill training.) 

13 SUBMITTED BY (Name, Title, Phone) 
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For Environmental Office Use Only. 

1 REPORTABLE? No Yes REPORTABLE QTY: Samples Taken? No Yes 

2 VERBAL NOTIFICATIONS MADE (Indicate Agency, Individual, Date, and Time Notified, and any Incident Number Assigned) 

SERC (HEER): 
LEPC: 
NRC (800) 424-8801: 
Other (Specify): 

DATE WRITTEN NOTIFICATIONS MADE: 

3 CORRECTIVE ACTIONS TAKEN/ RECOMMENDED TO PRECLUDE RECURRENCE: 

 
 

Apr 2013 
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SECTION 01 52 40 - CONSTRUCTION WASTE MANAGEMENT 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative and procedural requirements for the 

following: 
  1. Salvaging nonhazardous demolition and construction waste. 
 
  2. Recycling nonhazardous demolition and construction waste. 
 
  3. Disposing of nonhazardous demolition and construction waste. 
 
 B. Related Sections include the following: 
  1. SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS for 

environmental-protection measures during construction, and location of waste 
containers at Project site. 

 
  2. SECTION 02 41 00 - DEMOLITION for disposition of waste resulting from 

partial demolition of buildings, structures, and site improvements and for 
disposition of hazardous waste. 

 
 C. The State's goal is to apply sound environmental principles in the design, 

construction and use of facilities. As part of the implementation of that goal, the 
Contractor shall: 

  1. Practice efficient waste management when sizing, cutting, and installing 
products and materials and 

 
  2. Use all reasonable means to divert construction and demolition waste from 

landfills and incinerators and to facilitate their recycling or reuse. 
 
1.02 DEFINITIONS 
 A. Construction Waste:  Building and site improvement materials and other solid 

waste resulting from construction, remodeling, renovation, or repair operations.  
Construction waste includes packaging. 

 
 B. Demolition Waste:  Building and site improvement materials resulting from 

demolition or selective demolition operations. 
 
 C. Disposal:  Removal off-site of demolition and construction waste and subsequent 

sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities 
having jurisdiction. 

 
 D. Recycle:  Recovery of demolition or construction waste for subsequent 

processing in preparation for reuse. 
 
 E. Salvage:  Recovery of demolition or construction waste and subsequent sale or 

reuse in another facility. 
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 F. Salvage and Reuse:  Recovery of demolition or construction waste and 
subsequent incorporation into the Work. 

 
1.03 REFERENCES 
 A. A Contractor's Waste Management Guide: Best Management Practices and 

Tools for Job Site Recycling and Waste Reduction in Hawaii, 1999.  Request a 
copy from the State of Hawaii, Clean Hawaii Center (808) 587-3802 or download 
from www.hawaii.gov/dbedt/ert/cwmg/index.html. 

 
 B. Minimizing Construction & Demolition Waste.  State of Hawaii, Department of 

Health guidance on construction and demolition (C&D) waste management and 
listing of permitted C&D waste management facilities.  Download from 
www.state.hi.us/health/eh/shwb/sw. 

 
1.04 PERFORMANCE REQUIREMENTS  
 A. General:  Develop waste management plan that results in end-of-Project rates for 

salvage/recycling of 50 percent by weight of total waste generated by the Work. 
 
 B. Salvage/Recycle Requirements:  State's requirement is to salvage and recycle as 

much nonhazardous demolition and construction waste as possible including the 
following materials: 

  1. Demolition Waste: 
   a. Green waste. 
 
   b. Asphaltic concrete paving. 
 
   c. Concrete. 
 
   d. Concrete reinforcing steel. 
 
   e. Brick. 
 
   f. Concrete masonry units. 
 
   g. Wood studs. 
 
   h. Wood joists. 
 
   i. Plywood and oriented strand board. 
 
   j. Wood paneling. 
 
   k. Wood trim. 
 
   l. Structural and miscellaneous steel. 
 
   m. Rough hardware. 
 
   n. Roofing. 
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   o. Insulation. 
 
   p. Doors and frames. 
 
   q. Door hardware. 
 
   r. Windows. 
 
   s. Glazing. 
 
   t. Metal studs. 
 
   u. Gypsum board. 
 
   v. Acoustical tile and panels. 
 
   w. Carpet. 
 
   x. Carpet pad. 
 
   y. Demountable partitions. 
 
   z. Equipment. 
 
   aa. Cabinets. 
 
   bb. Plumbing fixtures. 
 
   cc. Piping. 
 
   dd. Supports and hangers. 
 
   ee. Valves. 
 
   ff. Sprinklers. 
 
   gg. Mechanical equipment. 
 
   hh. Refrigerants. 
 
   ii. Electrical conduit. 
 
   jj. Copper wiring. 
 
   kk. Lighting fixtures. 
 
   ll. Lamps. 
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  mm. Ballasts. 
 
   nn. Electrical devices. 
 
   oo. Switchgear and panelboards. 
 
   pp. Transformers. 
 
  2. Construction Waste: 
   a. Site-clearing waste (including Green Waste, Soil, Rock). 
 
   b. Masonry and CMU. 
 
   c. Lumber. 
 
   d. Wood sheet materials. 
 
   e. Wood trim. 
 
   f. Metals. 
 
   g. Roofing. 
 
   h. Insulation. 
 
   i. Carpet and pad. 
 
   j. Gypsum board. 
 
   k. Piping. 
 
   l. Electrical conduit. 
 
   m. Packaging:  Regardless of salvage/recycle goal indicated above, salvage 

or recycle 100 percent of the following uncontaminated packaging 
materials: 

    1) Paper. 
 
    2) Cardboard. 
 
    3) Boxes. 
 
    4) Plastic sheet and film. 
 
    5) Polystyrene packaging. 
 
    6) Wood crates. 
 
    7) Plastic pails. 
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1.05 SUBMITTALS 
 A. Waste Management Plan:  Submit 3 copies of plan within 30 days of date 

established for the Notice to Proceed. 
 
 B. Waste Reduction Progress Reports:  Concurrent with each Application for 

Payment, submit three copies of report.  Include separate reports for demolition 
and construction waste.  Failure to submit this report may render the Payment 
Application incomplete and delay payment.  Include the following information (the 
Progress Reports may be submitted in a form similar to Attachment “WASTE 
MANAGEMENT PLAN - Table 2:  WASTE REDUCTION WORK PLAN” 
appended to the end of this Section: 

  1. Material category. 
 
  2. Generation point of waste. 
 
  3. Total quantity of waste in tons. 
 
  4. Quantity of waste salvaged, both estimated and actual in tons. 
 
  5. Quantity of waste recycled, both estimated and actual in tons. 
 
  6. Total quantity of waste recovered (salvaged plus recycled) in tons. 
 
  7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of 

total waste. 
 
  8. Records (Donations, Sales, Recycling/Processing, Landfill/Incinerator) as 

described in the following paragraph). 
 
 C. Before request for Substantial Completion, submit: 
  1. Waste Reduction Calculations:  Before request for Substantial Completion, 

submit three copies of calculated end-of-Project rates for salvage, recycling, 
and disposal as a percentage of total waste generated by the Work.  Fill out 
the actual quantities in  Attachment “WASTE MANAGEMENT PLAN - Table 
2:  WASTE REDUCTION WORK PLAN” appended to the end of this Section. 
Also include an actual Cost/Revenue analysis to be compared with the 
projected Cost/Revenue analysis of the Waste Management Plan (See 
Attachment “WASTE MANAGEMENT PLAN - Table 3:  COST/REVENUE 
ANALYSIS” appended to the end of this Section. 

 
  2. Records of Donations:  Indicate receipt and acceptance of salvageable waste 

donated to individuals and organizations.  Indicate whether organization is tax 
exempt. 

 
  3. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold 

to individuals and organizations.  Indicate whether organization is tax exempt. 
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  4. Recycling and Processing Facility Records:  Indicate receipt and acceptance 
of recyclable waste by recycling and processing facilities licensed to accept 
them.  Include manifests, weight tickets, receipts, and invoices. 

 
  5. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of 

waste by landfills and incinerator facilities licensed to accept them.  Include 
manifests, weight tickets, receipts, and invoices. 

 
 D. Qualification Data:  For Waste Management Coordinator and refrigerant recovery 

technician. 
 
 E. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician 

responsible for recovering refrigerant, stating that all refrigerant that was present 
was recovered and that recovery was performed according to EPA regulations.  
Include name and address of technician and date refrigerant was recovered. 

 
 F. Monthly Waste Generation Report:  Complete report form and submit to Project 

Manager and HIARNG Environmental Office within 30 days of end of the 
reporting month.  See Attachment “MONTHLY WASTE GENERATION REPORT” 
appended to the end of this Section. 

 
 G. Waste Collection Log:  Complete log form for each collected waste item.  Submit 

log to Project Manager and HIARNG Environmental Office.  See Attachment 
“WASTE COLLECTION LOG” appended to the end of this Section. 

 
1.06 QUALITY ASSURANCE 
 A. Waste Management Coordinator Qualifications:  Submit qualifications of 

individual designated as Waste Management Coordinator, including resume and 
past related projects. 

 
 B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved 

certification program. 
 
 C. Regulatory Requirements:  Comply with hauling and disposal regulations of 

authorities having jurisdiction. 
 
 D. Waste Management Conference:  Conduct conference at Project site to comply 

with requirements in SECTION 01 31 00 - PROJECT MANAGEMENT AND 
COORDINATION.  Review methods and procedures related to waste 
management including, but not limited to, the following: 

  1. Review and discuss waste management plan including responsibilities of 
Waste Management Coordinator. 

 
  2. Review requirements for documenting quantities of each type of waste and its 

disposition. 
 
  3. Review and finalize procedures for materials separation and verify availability 

of containers and bins needed to avoid delays. 
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  4. Review procedures for periodic waste collection and transportation to 
recycling and disposal facilities. 

 
  5. Review waste management requirements for each subcontractor. 
 
1.07 WASTE MANAGEMENT PLAN 
 A. General:  Develop plan consisting of waste identification, waste reduction work 

plan, and cost/revenue analysis.  Use the plan included in Attachment “WASTE 
MANAGEMENT PLAN” appended to the end of this Section and fill out the 
appropriate items.    Include separate sections in plan for demolition and 
construction waste. Indicate quantities by weight or volume, but use same units 
of measure throughout waste management plan. 

 
 B. Waste Management Coordinator: Indicate name of individual(s) to be responsible 

for implementing, monitoring, and reporting status of waste management plan. 
 
 C. Waste Identification:  Fill out Attachment “WASTE MANAGEMENT PLAN – 

TABLE 1:  WASTE IDENTIFICATION” appended to the end of this Section.  
Indicate anticipated types and quantities of demolition, site-clearing, and 
construction waste generated by the Work.  Include estimated quantities and 
assumptions for estimates. 

 
 D. Waste Reduction Work Plan:  Fill out the estimated quantities in Attachment 

“WASTE MANAGEMENT PLAN – TABLE 2:  WASTE REDUCTION WORK 
PLAN” appended to the end of this Section.  The actual quantities will be filled 
out at the end of the project.  List each type of waste and whether it will be 
salvaged, recycled, or disposed of in landfill or incinerator.  Include points of 
waste generation, total quantity of each type of waste, quantity for each means of 
recovery, and handling and transportation procedures. 

  1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused 
in this Project, describe methods for preparing salvaged materials before 
incorporation into the Work. 

 
  2. Salvaged Materials for Sale:  For materials that will be sold to individuals and 

organizations, include list of their names, addresses, and telephone numbers. 
 
  3. Salvaged Materials for Donation:  For materials that will be donated to 

individuals and organizations, include list of their names, addresses, and 
telephone numbers. 

 
  4. Recycled Materials:  Include list of local receivers and processors and type of 

recycled materials each will accept.  Include names, addresses, and 
telephone numbers. 

 
  5. Disposed Materials:  Indicate how and where materials will be disposed of.  

Include name, address, and telephone number of each landfill and incinerator 
facility. 
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  6. Handling and Transportation Procedures:  Include method that will be used 
for separating recyclable waste including sizes of containers, container 
labeling, and designated location on Project site where materials separation 
will be located. 

 
 E. Cost/Revenue Analysis:  Fill out Attachment “WASTE MANAGEMENT PLAN – 

TABLE 3:  COST/REVENUE ANALYSIS” appended to the end of this Section.  
Indicate total cost of waste disposal as if there was no waste management plan 
and net additional cost or net savings resulting from implementing waste 
management plan.  Include the following: 

  1. Total quantity of waste. 
 
  2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees 

and cost of collection containers for each type of waste. 
 
  3. Total cost of disposal (with no waste management). 
 
  4. Revenue from salvaged materials. 
 
  5. Revenue from recycled materials. 
 
  6. Savings from reusing materials versus purchasing new materials. 
 
  7. Savings in hauling and tipping fees by donating materials. 
 
  8. Savings in hauling and tipping fees that are avoided. 
 
  9. Handling and transportation costs.  Include cost of collection containers for 

each type of waste. 
 
  10. Net additional cost or net savings from waste management plan. 
 
 F. Forms:  Prepare waste management plan on forms included in Attachment 

“WASTE MANAGEMENT PLAN” appended to the end of this Section. 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 A. Recycled-content, salvaged, or otherwise resource-efficient products are 

specified in appropriate sections. 
 
 
PART 3 - EXECUTION 
 
3.01 PLAN IMPLEMENTATION 
 A. General:  Implement waste management plan as approved by the Project 

Manager.  Provide handling, containers, storage, signage, transportation, and 
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other items as required to implement waste management plan during the entire 
duration of the Contract. 

  1. Comply with SECTION 01 50 00 - TEMPORARY FACILITIES AND 
CONTROLS for operation, termination, and removal requirements. 

 
 B. Waste Management Coordinator:  Engage a waste management coordinator to 

be responsible for implementing, monitoring, and reporting status of waste 
management work plan.  Coordinator shall be present at Project site full time for 
duration of Project. 

 
 C. Training:  Train workers, subcontractors, and suppliers on proper waste 

management procedures, as appropriate for the Work occurring at Project site. 
  1. Distribute waste management plan to everyone concerned within three days 

of submittal return. 
 
  2. Distribute waste management plan to entities when they first begin work on-

site.  Review plan procedures and locations established for salvage, 
recycling, and disposal. 

 
  3. Provide education for all on-site workers on efficient waste reduction and 

waste management when, sizing, cutting, and installing products and 
materials. 

 
  4. Use meetings, signage, and subcontractor agreements to communicate the 

goals of the waste reduction plan.  Consider incorporating the meetings with 
the safety meetings. 

 
 D. Site Access and Temporary Controls:  Conduct waste management operations to 

ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

  1. Designate and label specific areas on Project site necessary for separating 
materials that are to be salvaged, recycled, reused, donated, and sold. 

 
  2. Comply with SECTION 01 50 00 - TEMPORARY FACILITIES AND 

CONTROLS for controlling dust and dirt, environmental protection, and noise 
control. 

 
 E. Provide a central cutting area to facilitate re-use of existing cutoffs and to 

consolidate scrap for recycling. 
 
3.02 SALVAGING DEMOLITION WASTE 
 A. First consideration shall be given to salvage for reuse since little or no re-

processing is necessary for this method, and less pollution is created when items 
are reused in their original form. Sale or donation of waste suitable for reuse shall 
be considered. 

 
 B. Salvaged Items for Reuse in the Work: 
  1. Clean salvaged items. 
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  2. Pack or crate items after cleaning.  Identify contents of containers. 
 
  3. Store items in a secure area until installation. 
 
  4. Protect items from damage during transport and storage. 
 
  5. Items shall meet or exceed specification requirements. 
 
  6. Install salvaged items to comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous 
materials necessary to make items functional for use indicated. 

 
 C. Salvaged Items for Sale and Donation:  Sale not permitted on Project site.  Labor 

for loading donated items is acceptable to local trade practices; union labor if 
applicable. 

 
 D. Salvaged Items for State's Use: 
  1. Clean salvaged items. 
 
  2. Pack or crate items after cleaning.  Identify contents of containers. 
 
  3. Store items in a secure area until delivery to State. 
 
  4. Transport items to storage area designated by State. 
 
  5. Protect items from damage during transport and storage. 
 
 E. Doors and Hardware:  Brace open end of door frames.  Except for removing door 

closers, leave door hardware attached to doors. 
 
 F. Wood Materials:  Sort and stack members according to size, type, and length.  

Separate lumber, engineered wood products, panel products, and treated wood 
materials. 

 
 G. Metals:  Separate metals by type. 
 
 H. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry lo-

cation.  Remove edge trim and sort with other metals.  Remove and dispose of 
fasteners. 

 
 I. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and 

store in a dry location.  Separate suspension system, trim, and other metals from 
panels and tile and sort with other metals. 

 
 J. Carpet and Pad:  Roll large pieces tightly after removing debris, trash, adhesive, 

and tack strips. Store clean, dry carpet and pad in a closed container or trailer 
provided by Carpet Reclamation Agency or carpet recycler. 
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 K. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  
Protect equipment from exposure to weather.  Properly dispose of liquids. 

 
 L. Plumbing Fixtures:  Separate by type and size. 
 
 M. Piping:  Reduce piping to straight lengths and store by type and size.  Separate 

supports, hangers, valves, sprinklers, and other components by type and size. 
 
 N. Lighting Fixtures:  Separate lamps by type and protect from breakage. 
 
 O. Electrical Devices:  Separate switches, receptacles, switchgear, transformers, 

meters, panelboards, circuit breakers, and other devices by type. 
 
 P. Conduit:  Reduce conduit to straight lengths and store by type and size. 
 
3.03 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 
 A. General:  Recycle paper and beverage containers used by on-site workers. 
 
 B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other 

incentives received for recycling waste materials shall accrue to the State. 
 
 C. Hazardous Materials: 
  1. Materials separated for recycling must be clean:  materials must not contain 

contaminants such as lead-based paint, asbestos, PCB's, or Freon. 
 
  2. Manage hazardous waste materials separately from recyclable materials. 
 
 D. Procedures:  Separate recyclable waste from other waste materials, trash, and 

debris.  Separate recyclable waste by type at Project site to the maximum extent 
practical. 

  1. Provide appropriately marked containers or bins for controlling recyclable 
waste until they are removed from Project site.  Include list of acceptable and 
unacceptable materials at each container and bin. 

   a. Make sure bins are in convenient locations as close as possible to where 
material is being generated. 

 
   b. Inspect containers and bins for contamination and remove contaminated 

materials if found. 
 
  2. Stockpile processed materials on-site without intermixing with other materials.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 

 
  3. Stockpile materials away from construction area.  Do not store within drip line 

of remaining trees. 
 
  4. Store components off the ground and protect from the weather. 
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  5. Remove recyclable waste off State's property and transport to recycling 
receiver or processor. 

 
3.04 RECYCLING DEMOLITION WASTE 
 A. Asphaltic Concrete Paving:  Grind asphalt to maximum 1-1/2-inch size. 
  1. Crush asphaltic concrete paving and screen to comply with requirements in 

SECTION 31 00 00 - EARTHWORK for use as base course. 
 
 B. Asphaltic Concrete Paving:  Break up and transport paving to asphalt-recycling 

facility. 
 
 C. Clean Concrete:  Remove reinforcement, other metals, and other contaminants 

from concrete and sort with other metals. 
  1. Pulverize concrete to maximum 1-1/2-inch size. 
 
  2. Crush concrete and screen to comply with requirements in SECTION 
   31 00 00 - EARTHWORK for use as satisfactory soil for fill or subbase. 
 
 D. Clean Masonry:  Remove metal reinforcement, anchors, ties, and other 

contaminants from masonry and sort with other metals. 
  1. Pulverize masonry to maximum 3/4-inch size. 
   a. Crush masonry and screen to comply with requirements in SECTION 
    31 00 00 - EARTHWORK for use as satisfactory soil for fill or subbase. 
 
  2. Clean and stack undamaged, whole masonry units on wood pallets. 
 
 E. Clean untreated, unpainted wood:  Send to permitted recycling facility. 
 
 F. Green Waste: Send to permitted recycling facility. 
 
 G. Clean Metals: Send to permitted recycling facility. 
 
3.05 RECYCLING CONSTRUCTION WASTE 
 A. Packaging: 
  1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and 

store in a dry location. 
 
  2. Polystyrene Packaging:  Separate and bag materials. 
 
  3. Untreated Pallets:  As much as possible, require deliveries using pallets to 

remove pallets from Project site.  For pallets that remain on-site, break down 
pallets into component wood pieces and comply with requirements for 
recycling wood. 

 
  4. Untreated Crates:  Break down crates into component wood pieces and 

comply with requirements for recycling wood. 
 
 B. Wood Materials: 
  1. Untreated Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
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  2. Untreated Clean Sawdust:  Bag sawdust that does not contain painted or 

treated wood. 
 
 C. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry 

location. 
  1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small 

mobile chipper or hammer mill.  Screen out paper after grinding. 
 
3.06 DISPOSAL OF WASTE 
 A. General:  Except for items or materials to be salvaged, recycled, or otherwise 

reused, remove waste materials from Project site and legally dispose of them in a 
landfill or incinerator currently permitted to authorities having jurisdiction. 

  1. Except as otherwise specified, do not allow waste materials that are to be 
disposed of accumulate on-site. 

 
  2. Remove and transport debris in a manner that will prevent spillage. 
 
 B. Burning:  Do not burn waste materials. 
 
 C. Disposal:  Transport waste materials off State's property and legally dispose of 

them at a permitted landfill. 
 
3.07 ATTACHMENTS 
 
 Attachment A:  WASTE MANAGEMENT PLAN (4 pages) 
 
 Attachment B:  MONTHLY WASTE GENERATION REPORT (1 page) 
 
 Attachment C:  WASTE COLLECTION LOG (1 page) 
 
 

END OF SECTION 
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WASTE MANAGEMENT PLAN 
 
Project Title: <Insert Project Title> 
 
Waste Management Coordinator: <Insert Name, Title, and contact information> 
 
Recycling Requirement - To recycle/salvage  <Insert Percentage> of waste generated on the site. 
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TABLE 1: WASTE IDENTIFICATION 
Material Est. 

Qty. 
Est. tons 
* 

Point of Generation Comments/Assumptions 

     
     
     
     
     

 
* Avg volume-to-weight conversions are: 
 Mixed waste  5.7 yds/ton 
 Wood   6.7 yds/ton 
 Cardboard   20  yds/ton 
 Drywall     4  yds/ton 
 Rubble     1.4 yds/ton
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TABLE 2: WASTE REDUCTION WORK PLAN 
Material S/R/D 

* 
Est Qty  
S/R/D 
(tons) 

Actual Qty 
S/R/D(tons)

Handling and Transport 
Procedures 

Destination 
(Name, 
address, 
phone) ** 

      
      
      
      
      

 
* S Salvage/Reuse 
 R Recycle 
 D Dispose 
 
**  For materials sent for recycling or disposal, send to facilities currently permitted by the DOH, 

Solid Waste Section (808) 586-4226. 
 
  No solid waste management permit required for on-site processing of clean waste concrete, 

provided the processed product meets the "inert fill material" definition in Chapter 342H, HRS. 
 
  Solid Waste Management Permit required if destination site accepts for processing such waste 

materials (eg. Clean waste concrete) from other sites.
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TABLE 3:  COST/REVENUE ANALYSIS 
Material Est Cost of 

Disposal(1) 
Est Revenue from 
Salvage/Recycle(2) 

Est Cost of 
Salvage/Recycle(3) 

Est Net Savings/Cost 
(1)+(2)-(3) 
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WASTE COLLECTION LOG 
 

  
INDICATE "CLOSED" UNDER LAST ENTRY WHEN CONTAINER IS FULL. 

 
 

DATE 

 
ITEM POURED/DEPOSITED 

(Identify known contaminants)* 

QTY ADDED 
GAL/LBS 

(circle unit) 

 
TOTAL 

QTY 

 
 

PRINTED NAME 

 
 

SIGNATURE 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

* For collection of batteries and gas mask filters, indicate quantity each by type in parenthesis. 

I CERTIFY THAT I HAVE EXAMINED AND AM FAMILIAR WITH THE ABOVE LISTED MATERIAL/WASTE THROUGH ANALYSES AND 
TESTING AND/OR COLLECTION PROCEDURES TO SUPPORT THIS CERTIFICATION. I CERTIFY THAT ALL INFORMATION SUBMITTED 
IS ACCURATE AND THAT I HAVE PROPERLY IDENTIFIED THE MATERIAL/WASTE. 

 

PRINT NAME SIGNATURE DATE 

 

Waste Collection Log (June 2013) Page of    

 

CONTAINER ID NUMBER: 
 

ITEM COLLECTED: 

TYPE OF CONTAINER: 
 

CONTAINER SIZE: 
 

FINAL CONTAINER WEIGHT: 

 

ACTIVITY/COMMAND: 
 

INSTALLATION: 

ADDRESS/BLDG. NO.: 
 

EO NAME: 
 

EO PHONE: 
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SECTION 01 70 00 - EXECUTION REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes general procedural requirements governing execution of 

the Work including the following: 
  1. Construction layout.  Field engineering and surveying. 
 
  2. General installation of products. 
 
  3. Progress cleaning. 
 
  4. Starting and adjusting. 
 
  5. Protection of installed construction. 
 
  6. Correction of the Work. 
 
 B. Related Sections 
  1. SECTION 01 77 00 - CLOSEOUT PROCEDURES. 
 
1.02 SUBMITTALS 
 A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to 

accept hazardous materials, for hazardous waste disposal. 
 
1.03 NOTIFICATION 
 A. Contact the Project Manager and the Project Contact Person at least 3 working 

days prior to starting any onsite work. 
 
1.04 PROJECT AND SITE CONDITIONS 
 A. Project Contract Limits (Contract Zone Limits) indicate only in general the limits 

of the work involved.  Perform necessary and incidental work, which may fall 
outside of these demarcation lines.  Confine construction activities within the 
Project Contract Limits and do not spread equipment and materials 
indiscriminately about the area. 

 
 B. Disruption of Utility Services: Prearrange work related to the temporary 

disconnection of electrical and other utility systems with the Project Manager.  
Unless a longer notification period is required elsewhere in the Contract 
Documents, notify the Project Manager at least 15 days in advance of any 
interruption of existing utility service.  Time and duration of interruptions are 
subject to the Project Manager’s approval.  Keep the utility interruptions and 
duration to a minimum so as not to cause inconvenience or hardship to the 
facility.  If temporary electrical or other utility systems hook-up is required, 
provide the necessary services.  Pay for temporary services as part of the 
contract, unless specifically noted otherwise. 
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 C. Contractor, Subcontractor(s) and their employees will not be allowed to park in 
zones assigned to Users or facility personnel.  Subject to availability, the Project 
Manager may designate areas outside of the Contract Zone Limits to be used by 
the Contractor.  Restore any lawn area damaged by construction activities. 

 
1.05 QUALITY ASSURANCE 
 A. Land Surveyor Qualifications: A professional land surveyor with a license to 

practice in Hawaii. 
 
 B. Professional Engineer Qualifications:  A professional engineer with a license to 

practice in Hawaii. 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 EXAMINING THE SITE 
 A. Contractor and Subcontractors are expected to visit the site and make due 

allowances for difficulties and contingencies to be encountered.  Compare 
contract documents with work in place.  Become familiar, with existing conditions, 
the conditions to be encountered in performing the Work, and the requirements 
of the drawings and specifications. 

 
 B. Verify construction lines, grades, dimensions and elevations indicated on the 

drawings before any clearing, excavation or construction begins.  Bring any 
discrepancy to the attention of the Project Manager, and make any change in 
accordance with the Project Manager instruction.  

 
 C. Obtain all field measurements required for the accurate fabrication and 

installation of the Work included in this Contract.  Verify governing dimensions 
and examine adjoining work on which the Contractor or Subcontractor’s work is 
in any way dependent.  Submit differences discovered during the verification 
work to the Project Manager for interpretations before proceeding with the 
associated work.  Exact measurements are the Contractor’s responsibility. 

 
 D. Furnish or obtain templates, patterns, and setting instructions as required for the 

installation of all Work.  Verify dimensions in the field. 
 
 E. Contractor shall accept the site in the condition that exists at the time access is 

granted to begin the Work.  Verify existing conditions and dimensions shown and 
other dimensions not indicated but necessary to accomplish the Work. 

 
 F. Locate all general reference points and take action to prevent their destruction.  

Lay out work and be responsible for lines, elevations and measurements and the 
work executed.  Exercise precautions to verify figures and conditions shown on 
drawings before layout of work. 
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3.02 SITE UTILITIES AND TONING 
 A. Cooperate, coordinate and schedule work to maintain construction progress, and 

accommodate the operations and work of the owners of underground or 
overhead utility lines or other property in removing or altering the lines or 
providing new services. 

 
 B. Contact all the various utility companies before the start of the work to ascertain 

any existing utilities and to develop a full understanding of the utility requirements 
with respect to this Project.  Furnish the Project Manager with evidence that the 
utility companies were contacted. 

 
 C. Should the Contractor discover the existence and location of utilities in the 

contract drawings are not correct, do not disturb the utilities and immediately 
notify the Project Manager. 

 
 D. Do not disturb or modify any utilities encountered, whether shown or not on the 

Contract Drawings, unless otherwise instructed in the drawings and 
specifications or as directed by the Project Manager.  Repair and restore to 
pre-damaged condition any utilities or any other property damaged by 
construction activities. 

 
 E. Transfer to “Field Posted As-Built” drawings the location(s) and depth(s) of new 

and existing utilities that differ from the Contract Drawings.  Locate by azimuth 
and distance and depth(s) from fixed referenced points. 

 
 F. Toning:  Prior to the start of grading, or excavation or trenching work verify and 

confirm the presence, location and depth of existing underground utility lines in 
the area affected by the project, by “toning” or by other appropriate means 
acceptable to the Project Manager.  The intent of this advanced toning is to 
afford the Project Manager an opportunity to identify utility lines that may or may 
not be shown on the drawings and issue a directive to address the existing 
conditions. 

  1. Perform toning using instruments specifically developed and designed for the 
detection of underground pipes and cable utilities. 

 
  2. Notify the Project Manager 48 hours in advance before toning operations.  

Provide information on the proposed toning method and other pertinent 
information. 

 
 G. Recording Toning Information: Upon completion of the toning operation, submit 

drawings that show the location and approximate depth of the existing and newly 
discovered utility lines.  Identify the type of utility lines.  Also, identify where utility 
lines indicated on the drawings are not shown in their approximate location or 
where new utility lines are found or pointed out in the field.  

 
H. After ascertaining the exact location and depth of utilities within the project area, 

mark and protect the locations. 
  1. Acquaint personnel working near utilities with the type, size, location, depth of 

the utilities, and the consequences that might result from disturbances. 
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  2. Do not start trenching or start similar operations until reasonable and 
appropriate precautions to protect the utilities are taken. 

 
 I. For newly identified utility lines, if directed by the Project Manager, manually 

excavate within 2-feet of the utility line to avoid damage.  Under this directive, 
manual excavation is considered additional work. 

 
3.03 FIELD MEASUREMENTS 
 A. Take field measurements to fit and install the Work properly.  Where portions of 

the Work are indicated to fit to other construction, verify dimensions of other 
construction by field measurements before fabrication.  Coordinate fabrication 
schedule with construction progress. 

 
 B. Space Requirements:  Verify space requirements and dimensions of items 

shown diagrammatically on Drawings. 
 
 C. Review of Contract Documents and Field Conditions:  Submit a Request For 

Information (RFI) immediately upon discovery of the need for clarification of the 
Contract Documents.  Include a detailed description of problem encountered, 
together with recommendations for changing the Contract Documents. 

 
3.04 CONSTRUCTION LAYOUT 
 A. Verification:  Before proceeding to lay out the Work, verify layout information 

shown on Drawings, in relation to existing conditions.  If discrepancies are 
discovered, notify the Project Manager promptly. 

 
 B. General:  Engage a licensed land surveyor to lay out the Work using accepted 

surveying practices. 
  1. Establish benchmarks, control points, lines and levels at each story or level of 

construction and elsewhere as needed to locate each element of Project. 
 
  2. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
 
  3. Inform installers of lines and levels to which they must comply. 
 
  4. Check the location, level and plumb, of every major element as the Work 

progresses. 
 
  5. Notify the Project Manager when deviations from required lines and levels 

exceed allowable tolerances. 
 
  6. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 
 
 C. Site Improvements: Locate and lay out site improvements, including pavements, 

grading, fill and topsoil placement, utility slopes, and invert elevations. 
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 D. Building Lines and Levels: Locate and lay out control lines and levels for 
structures, building foundations, column grids, and floor levels, including those 
required for mechanical and electrical work.  Transfer survey markings and 
elevations for use with control lines and levels.  Level the foundations and piers 
from 2 or more locations. 

 
 E. Record Log: Maintain a log of layout control work.  Record deviations from 

required lines and levels.  Include beginning and ending dates and times of 
surveys, weather conditions, name and duty of each survey party member, and 
types of instruments and tapes used.  Make the log available for reference by the 
Project Manager. 

 
3.05 FIELD ENGINEERING  
 A. Reference Points:  Locate existing permanent or temporary benchmarks, control 

points and similar reference points before beginning the Work.  Preserve and 
protect permanent benchmarks and control points during construction operations. 

  1. Do not change or relocate existing benchmarks or control points without the 
Project Manager’s approval.  Report lost or destroyed permanent 
benchmarks or control points promptly.  Report the need to relocate 
permanent benchmarks or control points to the Project Manager before 
proceeding. 

 
  2. Replace lost or destroyed permanent benchmarks and control points 

promptly.  Base all replacements on the original survey control points. 
 
 B. Benchmarks:  Establish and maintain a minimum of 2 permanent or temporary 

benchmarks on Project site, referenced to data established by survey control 
points.  Comply with authorities having jurisdiction for type and size of 
benchmark. 

  1. Record benchmark locations, with horizontal and vertical data, on Project 
Record Documents. 

 
  2. Where the actual location or elevation of layout points cannot be marked, 

provide temporary reference points sufficient to locate the Work. 
 
  3. Remove temporary reference points when no longer needed.  Restore 

marked construction to its original condition. 
 
3.06 INSTALLATION 
 A. Install materials, items, fixtures required by the various Divisions and Sections of 

the Specifications in accordance with Contract Documents, by workers specially 
trained and skilled in performance of the particular type of work, to meet 
guarantee and regulatory agency requirements.  Should the drawings or 
specifications be void of installation requirements, install the materials, items, 
and fixtures in accordance with the manufacturer’s current specifications, 
recommendations, instructions and directions. 
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3.07 CUTTING AND PATCHING 
 A. Oversee cutting and patching of concrete, masonry, structural members and 

other materials where indicated on drawings and as required by job conditions.  
Unless noted elsewhere in the contract documents, do not cut or patch existing 
or new structural members without previously notifying the Project Manager. 

 
 B. Provide patch materials and workmanship of equal quality to that indicated on the 

drawings or specified for new work. 
 
3.08 CLEANING 
 A. General: Clean the Project site and work areas daily, including common areas.  

Coordinate progress cleaning for joint-use areas where more than one installer 
has worked.  Enforce requirements strictly.  Dispose of materials lawfully. 

  1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

 
  2. Do not hold waste more than 7 days unless approved otherwise by the 

Project Manager. 
 
  3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

 
 B. Site:  Maintain Project site free of waste materials and debris. 
 
 C. Work Areas: Clean areas where work is in progress to the level of cleanliness 

necessary for proper execution of the Work. 
  1. Remove liquid spills promptly. 
 
  2. Where dust would impair proper execution of the Work, broom-clean or 

vacuum the entire work area, as appropriate. 
 
 D. Installed Work: Keep installed work clean.  Clean installed surfaces according to 

written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are 
not recommended, use only cleaning materials that are not hazardous to health 
or property and that will not damage exposed surfaces. 

 
 E. Concealed Spaces: Remove debris from concealed spaces before enclosing the 

space. 
 
 F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 
 
 G. Cutting and Patching: Clean areas and spaces where cutting and patching are 

performed.  Completely remove paint, mortar, oils, putty, and similar materials.  
Thoroughly clean piping, conduit, and similar features before applying paint or 
other finishing materials.  Restore damaged pipe covering to its original 
condition. 
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 H. Waste Disposal: Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

 
 I. During handling and installation, clean and protect construction in progress and 

adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

 
 J. Clean and provide maintenance on completed construction as frequently as 

necessary through the remainder of the construction period.  Adjust and lubricate 
operable components to ensure operability without damaging effects. 

 
 K. Limiting Exposures: Supervise construction operations to assure that no part of 

the construction, completed or in progress, is subject to harmful, dangerous, 
damaging, or otherwise deleterious exposure during the construction period. 

 
3.09 STARTING AND ADJUSTING 
 A. Start equipment and operating components to confirm proper operation.  

Remove malfunctioning units, replace with new units, and retest. 
 
 B. Adjust operating components for proper operation without binding.  Adjust 

equipment for proper operation. 
 
 C. Test each piece of equipment to verify proper operation.  Test and adjust controls 

and safeties.  Replace damaged and malfunctioning controls and equipment. 
 
3.10 PROTECTION OF INSTALLED CONSTRUCTION  
 A. Provide final protection and maintain conditions that ensure installed Work is 

without damage or deterioration at time of Substantial Completion. 
 
3.11 CORRECTION OF THE WORK 
 A. Repair or replace defective construction.  Restore damaged substrates and 

finishes.  Repairing includes replacing defective parts, refinishing damaged 
surfaces, touching up with matching materials, and properly adjusting operating 
equipment. 

 
 B. Restore permanent facilities used during construction to their specified condition. 
 
 C. Remove and replace damaged surfaces that are exposed to view if surfaces 

cannot be repaired without visible evidence of repair. 
 
 D. Repair defective components that do not operate properly.  Remove and replace 

operating components that cannot be repaired. 
 
 

END OF SECTION 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES  
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative and procedural requirements for contract 

closeout, including the following: 
  1. Project Record Documents. 
 
  2. Operation and Maintenance Manuals. 
 
  3. Warranties. 
 
  4. Instruction for the State’s personnel. 
 

B. Related documents include the following: 
  1. SECTION 01 70 00 - EXECUTION REQUIREMENTS. 
 
1.02 SUBSTANTIAL COMPLETION 
 A. Preliminary Procedures:  Before requesting a Final Inspection to determine 

Substantial Completion, complete the following items in addition to requirements 
of Article 7 of the GENERAL CONDITIONS. 

  1. Advise the Project Manager of pending insurance changeover requirements. 
 
  2. Submit specific warranties, final certifications, and similar documents. 
 
  3. Obtain and submit occupancy permits, operating certificates, and similar 

releases and access to services and utilities, unless waived by the Project 
Manager. 

 
  4. Arrange to deliver tools, spare parts, extra materials, and similar items to a 

location designated by the Project Manager.  Label with manufacturer’s name 
and model number where applicable. 

 
  5. Make final changeover of permanent locks and deliver keys to the Project 

Manager.  Advise the State’s personnel of changeover in security provisions. 
 
  6. Complete startup testing of systems. 
 
  7. Submit test, adjust, and balance records. 
 
  8. Terminate and remove temporary facilities from Project site, along with 

mockups, construction tools, and similar elements. 
 
  9. Advise the Project Manager of changeover in other utilities. 
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  10. Submit changeover information related to the State’s occupancy, use, 
operation, and maintenance. 

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

eliminate visual defects. 
 
  13. Submit the O&M Manual(s) for review. 
  
1.03 FINAL COMPLETION 
 A. Preliminary Procedures:  Within 10 days from the Project Acceptance Date, 

complete the following items in addition to requirements of GENERAL 
CONDITIONS Article 7 PROSECUTION AND PROGRESS:  
1. Instruct the State’s personnel in operation, adjustment, and maintenance of 

products, equipment, and systems.  Submit demonstration and training media 
materials. 

 
1.04 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 
 A. Preparation:  Submit 2 copies of any updated and action taken list.  In addition to 

requirements of GENERAL CONDITIONS Article 7 PROSECUTION AND 
PROGRESS, include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits 
of construction. 

  1. Organize list of spaces in sequential order, starting with exterior areas first 
and proceeding from lowest floor to highest floor. 

 
  2. Organize items applying to each space by major element, including 

categories for ceiling, individual walls, floors, equipment, and building 
systems. 

 
  3. Include the following information at the top of each page: 
   a. Project Name and Title. 
 
   b. State Job No. 
 
   c. Date and page number. 
 
   d. Name of Contractor. 
 
1.05 PROJECT RECORD DOCUMENTS AND REQUIREMENTS 
 A. General: 
  1. Definition:  “Project Record Documents”, including Record Drawings, shall 

fulfill the requirements of “Field-Posted As-Built Drawings” listed in the 
GENERAL CONDITIONS. 
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  2. Do not use Project Record Documents for daily construction purposes.  
Protect Project Record Documents from deterioration and loss.  Provide 
access to Project Record Documents for Project Manager’s reference during 
normal working hours.  Maintain these documents as specified in paragraph 
entitled “Record Drawings” hereinafter. 

 
  3. The Designer, under contract with the State, will update the drawings to show 

all addendum, PCD, and sketch changes.  The Project Manager will transmit 
these drawings (vellum) to the Contractor who will make all “red-line” 
corrections to these drawings to record the changes depicted on the 
Contractor’s Field Posted Record (“As-Builts”) by accepted drafting practices 
as approved by the Project Manager. 

 
  4. Where the recorded changes depicted on the Contractor’s Field Posted 

Record (“As-Builts”) are in the form of shop drawings, the Contractor shall 
provide those shop drawings on vellum sheets in the same material and size 
as the drawings transmitted to the Contractor.  The new drawing sheets shall 
be titled and numbered to conform to the construction drawings and clearly 
indicate what information they supercede in the actual construction drawings.  
For example a new drawing that replaces drawing M-3, could be numbered 
M3a. 

 
  5. The Contractor shall bring to the attention of the Project Manager any 

discrepancy between the changes made by the Designer and those depicted 
on addendum, PCD, and sketch changes.  The Project Manager will resolve 
any conflicts. 

 
  6. Submit final Record Documents (Field Posted Record Drawings) within 10 

days after the Final Inspection Date but no later than the Contract Completion 
Date, unless the GENERAL CONDITIONS require an earlier submittal date. 

 
  7. The Contractor shall guarantee the accuracy of its final Record Documents.  

The State will hold the Contractor liable for costs the State incurs as a result 
of inaccuracies in the Contractor’s Record Documents. 

 
  8. Prepare and submit construction photographs and electronic files, damage or 

settlement surveys, property surveys, and similar final record information as 
required by the Project Manager. 

 
  9. Deliver tools, spare parts, extra materials, and similar items to a location 

designated by the Project Manager.  Label with manufacturer’s name and 
model number where applicable. 

 
  10. Submit pest-control final inspection report and warranty. 
 
  11. Submit Final, corrected O&M Manual(s). 
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 B. Record Drawings: 
  1. Maintain a duplicate full-size set of Field Posted Record (“As-Builts”) 

Drawings at the job site.  Clearly and accurately record all deviations from 
alignments, elevations and dimensions, which are stipulated on the drawings 
and for changes directed by the Project Manager that deviate from the 
drawings. 

 
  2. Record changes immediately after they are constructed in place and where 

applicable, refer to the authorizing document (Field Order, Change Order, or 
Contract Modification).  Use red pencil to record changes.  Make Field Posted 
Record Drawings available to the Project Manager at any time so that its 
clarity and accuracy can be monitored. 

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

 
   b. Accurately record information in an understandable drawing technique. 
 
   c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations. 
 
   d. Mark the contract drawings or the shop drawings, whichever is most 

capable of showing actual physical conditions, completely and accurately.  
Where Shop Drawings are marked, show cross-reference on contract 
drawings. 

 
   e. Mark important additional information that was either shown schematically 

or omitted from original Drawings. 
 
   f. Locate concealed building utilities by dimension from bench marks or 

permanent structures.  Locate site utilities by dimensions, azimuth and 
lengths from bench marks or permanent structures. 

 
   g. Note field order numbers, Change Order numbers, Contract Modification 

numbers, Alternate numbers, post-construction drawing numbers (PCD) 
and similar identification (RFI numbers) where applicable. 

 
   h. The Contractor shall initial each deviation and each revision marking. 
 
  3. Use the final updated Contract Drawing set plus applicable shop drawings for 

making the final Field Posted Record Drawings submittal. 
 
  4. Certify drawing accuracy and completeness.  Label and sign the record 

drawings. 
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  5. Label the title sheet and on all sheets in the margin space to the right of the 
sheet number, written from the bottom upward, with the title “FIELD POSTED 
RECORD DRAWINGS” and certification information as shown below.  
Provide a signature line and company name line for each subcontractor that 
will also certify the respective drawing.  Adjust size to fit margin space. 

 
   FIELD POSTED Certified By:                                            Date: ________ 
   RECORD DRAWINGS [Contractor’s Company Name] 
 
  6. Revise the Drawing Index and label the set “FIELD POSTED RECORD 

DRAWINGS”.  Include the label “A COMPLETE SET CONTAINS [_____] 
SHEETS” in the margin at the bottom right corner of each sheet.  Quantify the 
total number of sheets comprising the set.  

 
  7. If the Project Manager determines a drawing does not accurately record a 

deviation or omits relevant information, the State will correct any FIELD 
POSTED RECORD DRAWINGS sheet.   Contractor will be charged for the 
State’s cost to correct the error or omission.  

 
  8. Use the final Field Posted Record Drawings sheets to create one electronic 

version of the set.  The set shall be recorded in Adobe Acrobat PDF (Portable 
Document Format).  Create a single indexed, bookmarked PDF file of the 
entire set of drawings and record on the CD.  Submit one set of the final Field 
Posted Record Drawings sheets and the complete electronic CD set(s). 

 
1.06 WARRANTIES 
 A. Submittal Time:  Submit written manufacturer’s warranties at request of the 

Project Manager for designated portions of the Work where commencement of 
warranties other than Project Acceptance date is indicated. 

 
 B. Partial Occupancy:  Submit properly executed manufacturer’s warranties within 

45 days of completion of designated portions of the Work that are completed and 
occupied or used by the State during construction period by separate agreement 
with Contractor. 

 
 C. Organize manufacturer’s warranty documents into an orderly sequence based on 

the table of contents of the Specifications. 
  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 inch x 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 and prime 
contractor. 
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  3. Identify each binder on the front and spine with the typed or printed title 
“WARRANTIES”, Project Name and Title, State Job Number, and name of 
Contractor. 

 
  4. Use the final submittal of the warranties to create an electronic Adobe 

Acrobat PDF (Portable Document Format) version of the bound warranty 
documents files.  Each sheet shall be separately scanned, at 600 DPI or 
better into a PDF file, indexed and recorded on a recordable compact disc 
(CD). 

 
 D. Provide 2 sets of manufacturer’s warranties that exceed one year and one CD as 

part of the closing document submittals.  Provide additional copies of each 
warranty to include in operation and maintenance manuals. 

 
1.07 OPERATION AND MAINTENANCE MANUALS  
 A. Assemble complete sets 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: 
   a. Emergency instructions and procedures. 
 
   b. System, subsystem, and equipment descriptions, including operating 

standards. 
 
   c. Operating procedures, including startup, shutdown, seasonal, and 

weekend operations. 
 
   d. Description of controls and sequence of operations. 
 
   e. Piping diagrams. 
 
  2. Maintenance Data: 
   a. Manufacturer’s information, Material Safety Data Sheets, and a list of 

spare parts. 
 
   b. Name, address, and telephone number of installer or supplier. 
 
   c. Maintenance procedures. 
 
   d. Maintenance and service schedules for preventive and routine 

maintenance. 
 
   e. Maintenance record forms. 
 
   f. Sources of spare parts and maintenance materials. 
 
   g. Copies of maintenance service agreements. 
 



 
HAWAII ARMY NATIONAL GUARD (HIARNG) 
PHYSICAL SECURITY AND IMPROVEMENTS 
TS KMR PHYSICAL SECURITY, PN 15140022 
HILO, HAWAII AND 
AASF #2 FENCE REPLACEMENT, PN 15140024  Closeout Procedures 
HILO, HAWAII  01 77 00 - 7 

   h. Copies of warranties and bonds. 
 
 B. Use the following 3 paragraph headings, “Notes, Cautions and Warnings”, to 

emphasize important and critical instructions and procedures.  Place the words 
“Notes”, “Cautions”, or “Warnings” immediately before the applicable instructions 
or procedures.  Notes, Cautions and Warnings are defined as follows: 

  1. Note:  highlights an essential operating or maintenance procedure, 
condition or statement. 

 
  2. Caution: highlights an operating or maintenance procedure, practice, 

condition or statement which if not strictly observed, could result in 
damage to or destruction of equipment, loss of designed 
effectiveness, or health hazards to personnel. 

 
  3. Warning: highlights an operating or maintenance procedure, practice, 

condition, or statement that if not strictly observed, could result in 
injury to or death of personnel. 

 
 C. Organize the Operation and Maintenance Manuals into suitable sets of 

manageable size.  Bind and index data in heavy-duty, “D” type 3-ring, 
vinyl-covered, loose-leaf binders, in thickness necessary to accommodate 
contents, with pocket inside the covers to receive folded oversized sheets. Binder 
color shall be maroon, or if not available red.  Identify each binder on front and 
spine with the printed title “OPERATION AND MAINTENANCE MANUAL”, 
Project Name and Title include building number when appropriate, State Job 
Number, Prepared For:  Youth Challenge Academy, Prepared By: Contractor and 
Volume Number.  Each binder is a single volume.  

 
 D. Electronic Format 
  1. Provide all information (narratives, drawings and manual) on a Compact Disc 

(CD).  Provide drawings and plans prepared for the O&M Manuals drawn 
electronically and saved as a PDF file.  Name and index the files for ease of 
identification and updates. 

 
  2. Provide the complete O&M Manual using Adobe Acrobat PDF (Portable 

Document Format) files. Each sheet shall be separately scanned into a PDF 
file, indexed, bookmarked, hyperlinked to the table of contents and recorded 
on a compact disc (CD).  Scanned documents shall be scanned at 600 DPI 
or better.  Indexes and bookmarks may be highlighted or colored text.  The 
final submittal shall include written instructions for installing, accessing and 
retrieving information from the compact disc. 

 
 E. Pre-Final Submittal:  Submit 2 printed sets of Pre-Final Operation and 

Maintenance Manuals, for review by the Project Manager, at least 5 days prior to 
scheduled final inspection. Manuals shall be marked as Pre-Final.  Make any 
correction noted before submitting the final Operation and Maintenance Manuals. 
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  1. The user and the Department will each keep one copy of the Pre-Final 
submittal to operate and maintain the facility from the Project Acceptance 
Date through submission of the final submittal.  Therefore, the submittal shall 
contain all the required information that is available at the time of submission. 

 
  2. One set will be returned with comments. Additional review comments may 

include problems discovered during the O&M Manual’s review, site 
validation, and facility start up and will be provided to the Contractor after 
facility Project Acceptance Date. 

 
 F. Final Submittal:  Use the final submittal of the manuals to create the electronic 

PDF file version of the bound Operation and Maintenance Manuals documents. 
Include the Submittal (100 percent) review comments along with a response to 
each item.  Provide 6 Final sets of the printed manuals and 6 Final compact 
discs, (CDs) as part of the closing document submittal.  Final printed manual and 
disks shall be marked as Final. 

 
 
PART 2 - PRODUCTS 
 
2.01 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 
 
3.01 DEMONSTRATION AND TRAINING 
 A. Instruction:  Instruct the State’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 accepted times. 
 
  3. Schedule training with the State’s users, through the Project Manager with at 

least 7 days advanced 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 objective and teaching outline.  Include instruction for the following: 

  1. System design and operational philosophy. 
 
  2. Review of documentation. 



 
HAWAII ARMY NATIONAL GUARD (HIARNG) 
PHYSICAL SECURITY AND IMPROVEMENTS 
TS KMR PHYSICAL SECURITY, PN 15140022 
HILO, HAWAII AND 
AASF #2 FENCE REPLACEMENT, PN 15140024  Closeout Procedures 
HILO, HAWAII  01 77 00 - 9 

 
  3. Operations. 
 
  4. Adjustments. 
 
  5. Troubleshooting. 
 
  6. Maintenance. 
 
  7. Repair. 
 
3.02 FINAL CLEANING  
 A. General:  Provide final cleaning.  In addition to requirements of Article 7 of the 

GENERAL CONDITIONS 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 
manufacturers written instructions unless noted otherwise.  Complete the 
following cleaning operations before requesting final inspection for entire Project 
or for a portion of Project: 

  1. 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. 

 
  2. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 

other foreign deposits resulting from construction activities. 
 
  3. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 
 
  4. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 
 
  5. 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.  Restore reflective 
surfaces to their original condition. 

 
  6. Remove debris and surface dust from limited access spaces, including: roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces. 

 
  7. Remove labels that are not permanent. 
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  8. 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. 

   a. Do not paint over “UL” and similar labels, including mechanical and 
electrical nameplates. 

 
  9. Wipe surfaces of mechanical and electrical equipment and similar equipment.  

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

 
  10. Replace parts subject to unusual operating conditions. 
 
  11. 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 the State’s property.  Do not discharge 
volatile, harmful, or dangerous materials into drainage and sewer systems or 
onto State property.  Remove waste materials from Project site and dispose of 
lawfully. 

 
 

END OF SECTION 
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SECTION 02 41 00

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.6 (2006) Safety Requirements for Demolition 
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 2011) Safety and Health 
Requirements Manual

1.2   PROJECT DESCRIPTION

1.2.1   Demolition Plan

Prepare a Demolition Plan and submit proposed demolition and removal 
procedures for approval before work is started.  Include in the plan 
procedures for careful removal and disposition of materials specified to be 
salvaged, coordination with other work in progress, a disconnection 
schedule of utility services, a detailed description of methods and 
equipment to be used for each operation and of the sequence of operations.  
Identify components and materials to be salvaged for reuse or recycling 
with reference to paragraph "EXISTING FACILITIES TO BE REMOVED".  Append 
tracking forms for all removed materials indicating type, quantities, 
condition, destination, and end use.  Coordinate with Waste Management
Plan.  Provide procedures for safe conduct of the work in accordance with 
EM 385-1-1.  Plan shall be approved by the Project Manager prior to work 
beginning.

1.2.2   General Requirements

Do not begin demolition until authorization is received from the Project 
Manager.  The work of this section is to be performed in a manner
that maximizes the value derived from the salvage and recycling of 
materials.  Remove rubbish and debris from the project site; do not allow 
accumulations.  The work includes demolition, salvage of identified items 
and materials, and removal of resulting rubbish and debris.  Remove rubbish 
and debris from Government property daily, unless otherwise directed.  
Store materials that cannot be removed daily in areas specified by the 
Project Manager.  In the interest of occupational safety and health, 
perform the work in accordance with EM 385-1-1, Section 23, Demolition, and 
other applicable Sections.
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1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair 
or replace damaged items as approved by the Project Manager.  Coordinate 
the work of this section with all other work indicated.  Construct and 
maintain shoring, bracing, and supports as required.  Ensure that 
structural elements are not overloaded.  Increase structural supports or 
add new supports as may be required as a result of any cutting, removal, or 
demolition work performed under this contract.  Do not overload pavements 
to remain.  Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work.  Repairs, 
reinforcement, or structural replacement require approval by the Project 
Manager prior to performing such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove dust, dirt, and 
debris from work areas daily.

1.3.2   Trees

Protect trees within the project site which might be damaged during 
demolition, and which are indicated to be left in place, by a 6 foot high 
fence.  Erect and secure fence a minimum of 5 feet from the trunk of 
individual trees or follow the outer perimeter of branches or clumps of 
trees.  Replace any tree designated to remain that is damaged during the 
work under this contract with like-kind or as approved by the Project 
Manager.

1.3.3   Utility Service

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations.  Prior to start of work, 
utilities serving each area of alteration or removal will be shut off by 
the Government and disconnected and sealed by the Contractor.

1.3.4   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished, unless directed otherwise by 
the Project Manager.  Ensure that no elements determined to be unstable are 
left unsupported and place and secure bracing, shoring, or lateral supports 
as may be required as a result of any cutting, removal, or demolition work 
performed under this contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and 
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debris will not be permitted.  Where burning is permitted, adhere to Federal, 
State, and local regulations.

1.5   AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be designated by the 
Project Manager.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Existing Conditions
Demolition Plan

1.7   QUALITY ASSURANCE

Comply with Federal, State, and local hauling and disposal regulations.  In 
addition to the requirements of the "Contract Clauses", conform to the 
safety requirements contained in ASSE/SAFE A10.6.  Comply with the 
Environmental Protection Agency requirements specified.  Use of explosives 
will not be permitted.

1.8   PROTECTION

1.8.1   Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights.  Notify the Project 
Manager prior to beginning such work.

1.8.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the project site.

1.9   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Project Manager.

1.10   EXISTING CONDITIONS

Before beginning any demolition work, survey the site and examine the 
drawings and specifications to determine the extent of the work.  Record 
existing conditions in the presence of the Project Manager showing the 
condition of structures and other facilities adjacent to areas of 
alteration or removal.  Include in the record the possible conflicting 
electrical conduits, plumbing lines, alarms systems, the location and 
extent of existing cracks and other damage and description of surface 
conditions that exist prior to before starting work.  It is the 
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Contractor's responsibility to verify and document all required outages 
which will be required during the course of work, and to note these outages 
on the record document.  Submit survey results.

PART 2   PRODUCTS

2.1   FILL MATERIAL

Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill voids, depressions or excavations 
resulting from demolition of structures.  Fill material shall be waste 
products from demolition until all waste appropriate for this purpose is 
consumed.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

3.1.1   Structures

Remove existing structures indicated to be removed.  Remove sidewalks, 
curbs, gutters and street light bases as indicated.

3.1.2   Utilities and Related Equipment

3.1.2.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Project Manager.  Do not interrupt 
existing utilities serving facilities occupied and used by the Government 
except when approved in writing and then only after temporary utility 
services have been approved and provided.  Do not begin demolition work 
until all utility disconnections have been made.  Shut off and cap 
utilities for future use, as indicated.

3.1.2.2   Disconnecting Existing Utilities

When utility lines are encountered but are not indicated on the drawings, 
notify the Project Manager prior to further work in that area.

3.1.3   Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items scheduled 
for removal and transport to designated areas.  Remove gates as whole 
units.  Cut chain link fabric to 25 foot lengths and store in rolls off the 
ground.

3.1.4   Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs, including 
aggregate base, as indicated.  Provide neat sawcuts at limits of pavement 
removal as indicated.  Pavement and slabs not to be used in this project 
shall be removed from the Installation at Contractor's expense.

3.1.5   Patching

Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces, using on-site materials when available.  Where new work 
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is to be applied to existing surfaces, perform removals and patching in a 
manner to produce surfaces suitable for receiving new work.  Finished 
surfaces of patched area shall be flush with the adjacent existing surface 
and shall match the existing adjacent surface as closely as possible as to 
texture and finish.  Patching shall be as specified and indicated.

3.2   DISPOSITION OF MATERIAL

3.2.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in 
the Contractor upon approval by the Project Manager of the Contractor's 
demolition and removal procedures, and authorization by the Project Manager 
to begin demolition.  The Government will not be responsible for the 
condition or loss of, or damage to, such property after contract award.  
Showing for sale or selling materials and equipment on site is prohibited.

3.2.2   Reuse of Materials and Equipment

Remove and store materials and equipment to be reused or relocated to 
prevent damage, and reinstall as the work progresses.

3.2.3   Salvaged Materials and Equipment

Remove materials and equipment that are to be removed by the Contractor and 
that are to remain the property of the Government, and deliver to a storage 
site.

a.  Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the 
Projecct Manager and remove from Government property before 
completion of the contract.  On site sales of salvaged material is 
prohibited.

c.  Remove salvaged items to remain the property of the Government in 
a manner to prevent damage, and packed or crated to protect the 
items from damage while in storage or during shipment.  Items 
damaged during removal or storage must be repaired or replaced to 
match existing items.  Properly identify the contents of 
containers.  Deliver items reserved as property of the Government 
to the areas designated.

3.2.4   Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable combustible material off the 
site.

3.3   CLEANUP

Remove debris and rubbish.  Remove and transport the debris in a manner 
that prevents spillage on streets or adjacent areas.  Apply local 
regulations regarding hauling and disposal.
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3.4   DISPOSAL OF REMOVED MATERIALS

3.4.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable Federal, State, and 
local regulations as contractually specified.

3.4.2   Burning on Government Property

Burning of materials removed from demolished structures will not be 
permitted on Government property.

3.4.3   Removal from Government Property

Transport waste materials removed from demolished structures, except waste 
soil, from Government property for legal disposal.  Dispose of waste soil 
as directed.

3.5   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 03 30 53

MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1   GENERAL

1.1   SUMMARY

Perform all work in accordance with ACI 318.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 117 (2010; Errata 2011) Specifications for 
Tolerances for Concrete Construction and 
Materials and Commentary

ACI 301 (2010; Errata 2011) Specifications for 
Structural Concrete

ACI 304R (2000; R 2009) Guide for Measuring, 
Mixing, Transporting, and Placing Concrete

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 318 (2011; Errata 1 2011; Errata 2 2012; 
Errata 3-4 2013) Building Code 
Requirements for Structural Concrete and 
Commentary

ACI 347 (2004; Errata 2008; Errata 2012) Guide to 
Formwork for Concrete

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A1064/A1064M (2013) Standard Specification for 
Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for 
Concrete

ASTM A615/A615M (2014) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete

ASTM C143/C143M (2012) Standard Test Method for Slump of 
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Hydraulic-Cement Concrete

ASTM C150/C150M (2012) Standard Specification for Portland 
Cement

ASTM C1602/C1602M (2012) Standard Specification for Mixing 
Water Used in Production of Hydraulic 
Cement Concrete

ASTM C172/C172M (2014) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C231/C231M (2014) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C39/C39M (2014a) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM C94/C94M (2014a) Standard Specification for 
Ready-Mixed Concrete

ASTM D1752 (2004a; R 2013) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D2240 (2010) Standard Test Method for Rubber 
Property - Durometer Hardness

ASTM D395 (2014) Standard Test Methods for Rubber 
Property - Compression Set

ASTM D412 (2006a; R 2013) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D573 (2010) Standard Test Method for Rubber - 
Deterioration in an Air Oven

ASTM D75/D75M (2014) Standard Practice for Sampling 
Aggregates

DEPARTMENT OF TRANSPORTATION

DOT HSS (2005) Hawaii Standard Specification for 
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Road and Bridge Construction, as amended

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings

SD-03 Product Data

Curing Materials
Expansion Joint Filler Strips, Premolded
Joint Sealants - Field Molded Sealants
Waterstops
Batching and Mixing Equipment
Conveying and Placing Concrete
Formwork
Mix Design Data
Ready-Mix Concrete
Curing Compound
Mechanical Reinforcing Bar Connectors

SD-06 Test Reports

Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump
Water

SD-07 Certificates

Cementitious Materials
Aggregates
Delivery Tickets

SD-08 Manufacturer's Instructions

Curing Compound

1.4   QUALITY ASSURANCE

Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Expansion Joints, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square feet of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.
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1.4.1   Regulatory Requirements

The State statutory and regulatory requirements of DOT HSS form a part of 
this specification to the extent referenced.  Conform to the requirements 
in Section 01 52 40 CONSTRUCTION WASTE MANAGEMENT.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

The Government retains the option to sample and test joint sealer, joint 
filler material, waterstop, aggregates and concrete to determine compliance 
with the specifications.  Provide facilities and labor as may be necessary 
to assist the Government in procurement of representative test samples.  
Obtain samples of aggregates at the point of batching in accordance with 
ASTM D75/D75M.  Sample concrete in accordance with ASTM C172/C172M.  
Determine slump in accordance with ASTM C143/C143M and ASTM C231/C231M, 
respectively, when cylinders are molded.  Prepare, cure, and transport 
compression test specimens in accordance with ASTM C31/C31M.  Test 
compression test specimens in accordance with ASTM C39/C39M.  Take samples 
for strength tests not less than once each shift in which concrete is 
produced.  Provide a minimum of five specimens from each sample; two to be 
tested at 28 days for acceptance, two will be tested at 7 days for 
information and one held in reserve.

2.1.1   Strength

Acceptance test results are the average strengths of two specimens tested 
at 28 days.  The strength of the concrete is considered satisfactory so 
long as the average of three consecutive acceptance test results equal or 
exceed the specified compressive strength, f'c, but not more than 20 
percent, and no individual acceptance test result falls below f'c by more 
than 500 psi.

2.1.2   Construction Tolerances

Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in ACI 117.

2.1.3   Concrete Mixture Proportions

Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions must include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per yard of concrete.  Provide materials included in the 
mixture proportions of the same type and from the same source as will be 
used on the project.  The specified compressive strength f'c is 3,000 psi 
at 28 days.  The maximum nominal size coarse aggregate is 3/4 inch, in 
accordance with ACI 304R.  The maximum water-cementitious material ratio is 
0.50.  Submit the applicable test reports and mixture proportions that will 
produce concrete of the quality required, ten days prior to placement of 
concrete.
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2.2   MATERIALS

Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.

2.2.1   Cementitious Materials

Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications in accordance with the Special Clause "CERTIFICATES OF 
COMPLIANCE".  Also, certificates for all material conforming to EPA's 
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  
Provide cementitious materials that conform to the appropriate 
specifications listed:

2.2.1.1   Portland Cement

ASTM C150/C150M, Type I.

2.2.2   Aggregates

For fine and coarse aggregates meet the quality and grading requirements of 
DOT HSS Sections 703.01 and 703.02, respectively.  Submit certificates of 
compliance and test reports for aggregates showing the material(s) meets 
the quality and grading requirements of the specifications under which it 
is furnished.

2.2.3   Admixtures

Provide admixtures, when required or approved, in compliance with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months, at the 
expense of the Contractor at the request of the Project Manager and will be 
rejected if test results are not satisfactory.

2.2.4   Water

Mixing and curing water in compliance with the requirements of 
ASTM C1602/C1602M; potable, and free of injurious amounts of oil, acid, 
salt, or alkali.  Submit test report showing water complies with 
ASTM C1602/C1602M.

2.2.5   Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, 
Grade 60, deformed.  Provide welded steel wire reinforcement conforming to 
the requirements of ASTM A1064/A1064M.  Detail reinforcement not indicated 
in accordance with ACI 301 and ACI SP-66.  Provide mechanical reinforcing 
bar connectors in accordance with ACI 301 and provide 125 percent minimum 
yield strength of the reinforcement bar.

2.2.6   Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded of sponge rubber conforming to 
ASTM D1752, Type I.

2.2.7   Joint Sealants - Field Molded Sealants

Conform to ASTM C920, Type M, Grade NS, Class 25, use NT for vertical 
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joints and Type M, Grade P, Class 25, use T for horizontal joints.  Provide 
polyethylene tape, coated paper, metal foil, or similar type bond breaker 
materials.  The backup material needs to be compressible, nonshrink, 
nonreactive with the sealant, and a nonabsorptive material such as extruded 
butyl or polychloroprene foam rubber.  Immediately prior to installation of 
field-molded sealants, clean the joint of all debris and further cleaned 
using water, chemical solvents, or other means as recommended by the 
sealant manufacturer or directed.

2.2.8   Formwork

Design and engineer the formwork as well as its construction in accordance 
with ACI 301 Section 2 and 5 and ACI 347.  Fabricate of wood, steel, or 
other approved material.  Submit formwork design prior to the first 
concrete placement.

2.2.9   Form Coatings

Provide form coating in accordance with ACI 301.

2.2.10   Curing Materials

Provide curing materials in accordance with ACI 301, Section 5.

2.3   READY-MIX CONCRETE

Provide ready-mix concrete with mix design data conforming to ACI 301 Part 
2.  Submit delivery tickets in accordance with ASTM C94/C94M for each 
ready-mix concrete delivery, include the following additional information:

a.  Type and brand cement

b.  Cement content in 94-pound bags per cubic yard of concrete

c.  Maximum size of aggregate

d.  Amount and brand name of admixture

e.  Total water content expressed by water cementitious material ratio

2.4   ACCESSORIES

2.4.1   Waterstops

Waterstop shall be rubber or neoprene.  When tested in accordance with the 
applicable provisions of ASTM D395, ASTM D412, ASTM D573, and ASTM D2240, 
it shall conform to the following physical requirements:

a.  Tensile strength shall be a minimum of 3000 psi.

b.  The Shore A durometer hardness shall be 60 to 70.

c.  The tensile strength of the test specimen after accelerated aging 
test of 7 days at 158 degrees F shall be not less than 80 percent 
of the original test strength.  The tensile strength of the test 
specimen after aging test of 48 hours in oxygen at 158 degrees F 
and 300 psi shall be not less than 80 percent.

d.  The compression set after 22 hours at 158 degrees F shall be not 
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more than 30 percent.

e.  The specific gravity shall be 1.17 plus or minus 0.03.

f.  The elongation shall be a minimum of 450 percent.

g.  The water absorption shall be a maximum of 5 percent by weight 
after immersion in water for 2 days at 158 degrees F.  Test shall 
be made on specimen of the waterstop not more than 60 days prior 
to delivery.

h.  Two certified copies of the test results shall be furnished to 
Project Manager for approval.

2.4.2   Curing Compound

Provide curing compound conforming to ASTM C309.  Submit manufactures 
instructions for placing curing compound.

PART 3   EXECUTION

3.1   PREPARATION

Prepare construction joints to expose coarse aggregate.  The surface nust 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove standing or flowing water, loose particles, debris, and foreign 
matter.  Satisfactorily compact earth foundations.  Make spare vibrators 
available.  Placement cannot begin until the entire preparation has been 
accepted by the Government.

3.1.1   Embedded Items

Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 2 inches from 
concrete surfaces permanently exposed to view or exposed to water on the 
finished structures.  Prepare embedded items so they are be free of oil and 
other foreign matters such as loose coatings or rust, paint, and scale.  
The embedding of wood in concrete is permitted only when specifically 
authorized or directed.  Provide all equipment needed to place, 
consolidate, protect, and cure the concrete at the placement site and in 
good operating condition.

3.1.2   Formwork Installation

Forms must be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges , unless otherwise indicated.

3.1.3   Production of Concrete

3.1.3.1   Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.
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3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing

Conform to ASTM C685/C685M.

3.1.3.3   Batching and Mixing Equipment

The option of using an on-site batching and mixing facility is available.  
The facility must provide sufficient batching and mixing equipment capacity 
to prevent cold joints.  Submit the method of measuring materials, batching 
operation, and mixer for review, and manufacturer's data for batching and 
mixing equipment demonstrating compliance with the applicable 
specifications.

3.1.4   Waterstops

Install and splice waterstops as directed by the manufacturer.

3.2   CONVEYING AND PLACING CONCRETE

Convey and place concrete in accordance with ACI 301, Section 5.

3.2.1   Hot-Weather Requirements

Place concrete in hot weather in accordance with ACI 305R

3.3   FINISHING

3.3.1   Temperature Requirement

Do not finish or repair concrete when either the concrete or the ambient 
temperature is below 50 degrees F.

3.3.2   Finishing Formed Surfaces

Remove all fins and loose materials , and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Ream or chip surface defects 
greater than 1/2 inch in diameter and holes left by removal of tie rods in 
all surfaces not to receive additional concrete and fill with dry-pack 
mortar.  Brush-coat the prepared area with an approved epoxy resin or latex 
bonding compound or with a neat cement grout after dampening and filling 
with mortar or concrete.  Use a blend of portland cement and white cement 
in mortar or concrete for repairs to all surfaces permanently exposed to 
view shall be so that the final color when cured is the same as adjacent 
concrete.

3.3.3   Finishing Unformed Surfaces

Finish unformed surfaces in accordance with ACI 301, Section 5.

3.4   CURING AND PROTECTION

Cure and protect in accordance with ACI 301, Section 5.

3.5   FORMWORK

Provide formwork in accordance with ACI 301, Section 2 and Section 5.
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3.5.1   Removal of Forms

Remove forms in accordance with ACI 301, Section 2.

3.6   STEEL REINFORCING

Reinforcement must be free from loose, flaky rust and scale, and free from 
oil, grease, or other coating which might destroy or reduce the 
reinforcement's bond with the concrete.

3.6.1   Fabrication

Shop fabricate steel reinforcement in accordance with ACI 318 and ACI SP-66.  
Provide shop details and bending in accordance with ACI 318 and ACI SP-66.

3.6.2   Splicing

Perform splices in accordance with ACI 318 and ACI SP-66.

3.6.3   Supports

Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.

3.7   EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.

3.8   TESTING AND INSPECTING

Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within three days after the end of each weekly reporting period.

3.8.1   Field Testing Technicians

The individuals who sample and test concrete must have demonstrated a 
knowledge and ability to perform the necessary test procedures equivalent 
to the ACI minimum guidelines for certification of Concrete Field Testing 
Technicians, Grade I.

3.8.2   Preparations for Placing

Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement to certify that it is 
ready to receive concrete.

3.8.3   Sampling and Testing

a.  Provide samples and test concrete for quality control during 
placement.  Sample fresh concrete for testing in accordance with 
ASTM C172/C172M.  Make six test cylinders.

b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix and for every 100 cubic yards of concrete.  Test two 
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cylinders at 7 days; two cylinders at 28 days; and hold two 
cylinders in reserve.  Conform test specimens to ASTM C31/C31M.  
Perform compressive strength testing conforming to ASTM C39/C39M.

c.  Test slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.  Check slump twice during each 
shift that concrete is produced.

d.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.  Check concrete temperature at 
least twice during each shift that concrete is placed.

3.8.4   Action Required

3.8.4.1   Placing

Do not begin placement until the availability of an adequate number of 
acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Discontinue placing if any lift is 
inadequately consolidated.

3.8.4.2   Slump

Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  Make the adjustments so that the water-cementitious material 
ratio does not exceed that specified in the submitted concrete mixture 
proportion and the required concrete strength is still met.

       -- End of Section --
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SECTION 07 84 00

FIRESTOPPING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E2174 (2014) Standard Practice for On-Site 
Inspection of Installed Fire Stops

ASTM E2393 (2010a) Standard Practice for On-Site 
Inspection of Installed Fire Resistive 
Joint Systems and Perimeter Fire Barriers

ASTM E814 (2013a) Standard Test Method for Fire 
Tests of Through-Penetration Fire Stops

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

FM GLOBAL (FM)

FM 4991 (2013) Approval of Firestop Contractors

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

UNDERWRITERS LABORATORIES (UL)

UL 1479 (2003; Reprint Oct 2012) Fire Tests of 
Through-Penetration Firestops

UL 723 (2008; Reprint Aug 2013) Test for Surface 
Burning Characteristics of Building 
Materials

UL Fire Resistance (2012) Fire Resistance Directory

1.2   SYSTEM DESCRIPTION

1.2.1   General

Furnish and install tested and listed firestopping systems, combination of 
materials, or devices to form an effective barrier against the spread of 
flame, smoke and gases, and maintain the integrity of fire resistance rated 
walls and partitions, including through-penetrations.

Through-penetrations include the annular space around pipes, conduit, 
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and wires.

1.2.2   Sequencing

Coordinate the specified work with other trades.  Apply firestopping 
materials, at penetrations of pipes, prior to insulating, unless insulation 
meets requirements specified for firestopping.  Apply firestopping
materials prior to completion of enclosing walls or assemblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placement.  Pipe, conduit or cable bundles shall be 
installed through cast-in-place device after concrete placement but
before area is concealed or made inaccessible.  Firestop material shall be 
inspected and approved prior to final completion and enclosing of any 
assemblies that may conceal installed firestop.

1.2.3   Submittals Requirements

a.  Submit detail drawings including manufacturer's descriptive data, 
typical details conforming to UL Fire Resistance or other details 
certified by another nationally recognized testing laboratory, 
installation instructions or UL listing details for a firestopping 
assembly in lieu of fire-test data or report.  For those firestop 
applications for which no UL tested system is available through a 
manufacturer, a manufacturer's engineering judgment, derived from 
similar UL system designs or other tests, shall be submitted for 
review and approval prior to installation.  Submittal shall 
indicate the firestopping material to be provided for each type of 
application.  When more than a total of 5 penetrations are to 
receive firestopping, provide drawings that indicate location, "F" 
"T" and "L" ratings, and type of application.

b.  Submit certificates attesting that firestopping material complies 
with the specified requirements.  For all intumescent firestop 
materials used in through penetration systems, manufacturer shall 
provide certification of compliance with UL 1479.

c.  Submit documentation of training and experience for Installer.

d.  Submit inspection report stating that firestopping work has been 
inspected and found to be applied according to the manufacturer's 
recommendations and the specified requirements.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings

Firestopping Materials

SD-06 Test Reports

Inspection

SD-07 Certificates
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Firestopping Materials
Installer Qualifications

1.4   QUALITY ASSURANCE

1.4.1   Installer

Engage an experienced Installer who is:

a.  FM Research approved in accordance with FM 4991, operating as a UL 
Certified Firestop Contractor, or

b.  Certified, licensed, or otherwise qualified by the firestopping 
manufacturer as having the necessary staff, training, and a 
minimum of 3 years experience in the installation of 
manufacturer's products in accordance with specified 
requirements.  A manufacturer's willingness to sell its 
firestopping products to the Contractor or to an installer engaged 
by the Contractor does not in itself confer installer 
qualifications on the buyer.  The Installer shall have been 
trained by a direct representative of the manufacturer (not 
distributor or agent) in the proper selection and installation 
procedures.  The installer shall obtain from the manufacturer 
written certification of training, and retain proof of 
certification for duration of firestop installation.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials in the original unopened packages or containers showing 
name of the manufacturer and the brand name.  Store materials off the 
ground, protected from damage and exposure to elements and temperatures in 
accordance with manufacturer requirements.  Remove damaged or deteriorated 
materials from the site.  Use materials within their indicated shelf life.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Provide firestopping materials, supplied from a single domestic 
manufacturer, consisting of commercially manufactured, asbestos-free, 
nontoxic products FM APP GUIDE approved, or UL listed, for use with 
applicable construction and penetrating items, complying with the following 
minimum requirements:

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E84 or UL 723.  
Material shall be an approved firestopping material as listed in 
UL Fire Resistance or by a nationally recognized testing laboratory.

2.1.2   Toxicity

Material shall be nontoxic and carcinogen free to humans at all stages of 
application or during fire conditions and shall not contain hazardous 
chemicals or require harmful chemicals to clean material or equipment.  
Firestop material must be free from Ethylene Glycol, PCB, MEK, or other 
types of hazardous chemicals.
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2.1.3   Fire Resistance Rating

Firestop systems shall be UL Fire Resistance listed or FM APP GUIDE 
approved with "F" rating at least equal to fire-rating of fire wall or 
floor in which penetrated openings are to be protected.  Where required, 
firestop systems shall also have "T" rating at least equal to the 
fire-rated floor in which the openings are to be protected.

2.1.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
SYSTEM DESCRIPTION, shall provide "F", "T" and "L" fire resistance ratings 
in accordance with ASTM E814 or UL 1479.  Fire resistance ratings shall be 
as follows:

2.1.3.1.1   Penetrations of Fire Resistance Rated Walls and Partitions

Rating of wall or partition being penetrated.

PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.  For cast-in-place firestop devices, formwork or metal 
deck to receive device prior to concrete placement shall be sound and 
capable of supporting device.  Prepare surfaces as recommended by the 
manufacturer.

3.2   INSTALLATION

Completely fill void spaces with firestopping material regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping systems for filling floor voids 4 inches or 
more in any direction shall be capable of supporting the same load as the 
floor is designed to support or shall be protected by a permanent barrier 
to prevent loading or traffic in the firestopped area.  Install 
firestopping in accordance with manufacturer's written instructions.  
Provide tested and listed firestop systems in the following locations, 
except in floor slabs on grade:

a.  Penetrations of conduit through fire-resistance rated walls and 
partitions.

b.  Other locations where required to maintain fire resistance rating 
of the construction.

3.3   INSPECTION

3.3.1   General Requirements

The firestopped areas shall not be covered or enclosed until inspection is 
complete and approved by the Project Manager.  Inspect the applications 
initially to ensure adequate preparations (clean surfaces suitable for 
application, etc.) and periodically during the work to assure that the 
completed work has been accomplished according to the manufacturer's 
written instructions and the specified requirements.  Submit written 
reports indicating locations of and types of penetrations and types of 
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firestopping used at each location; type shall be recorded by UL listed 
printed numbers.

3.3.2   Inspection Standards

Inspect all firestopping in accordance to ASTM E2393 and ASTM E2174 for 
firestop inspection, and document inspection results to be submitted.

       -- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B8 (2011) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM D709 (2013) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7 
2013) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for 
Electrical Rigid Steel Conduit (ERSC)

ANSI C80.3 (2005) American National Standard for 
Electrical Metallic Tubing (EMT)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA KS 1 (2013) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum)

NEMA RN 1 (2005; R 2013) Polyvinyl-Chloride (PVC) 
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Externally Coated Galvanized Rigid Steel 
Conduit and Intermediate Metal Conduit

NEMA TC 2 (2013) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2013) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA WD 1 (1999; R 2005; R 2010) Standard for 
General Color Requirements for Wiring 
Devices

NEMA WD 6 (2012) Wiring Devices Dimensions 
Specifications

NEMA Z535.4 (2011) American National Standard for 
Product Safety Signs and Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

NFPA 70E (2012; Errata 2012) Standard for 
Electrical Safety in the Workplace

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Reprint Jul 2012) Standard for 
Flexible Metal Conduit

UL 1242 (2006; Reprint Mar 2014) Standard for 
Electrical Intermediate Metal Conduit -- 
Steel

UL 1660 (2014) Liquid-Tight Flexible Nonmetallic 
Conduit

UL 20 (2010; Reprint Feb 2012) General-Use Snap 
Switches
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UL 360 (2013; Reprint Aug 2014) Liquid-Tight 
Flexible Steel Conduit

UL 467 (2007) Grounding and Bonding Equipment

UL 486A-486B (2013; Reprint Feb 2014) Wire Connectors

UL 486C (2013; Reprint Feb 2014) Splicing Wire 
Connectors

UL 489 (2013; Reprint Mar 2014) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures

UL 498 (2012; Reprint Feb 2014) Attachment Plugs 
and Receptacles

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

UL 510 (2005; Reprint Jul 2013) Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012; Reprint Jun 2014) Conduit, Tubing 
and Cable Fittings

UL 514C (2014) Nonmetallic Outlet Boxes, 
Flush-Device Boxes, and Covers

UL 6 (2007; reprint Nov 2010) Electrical Rigid 
Metal Conduit-Steel

UL 651 (2011; Reprint May 2014) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

UL 83 (2014) Thermoplastic-Insulated Wires and 
Cables

UL 854 (2004; Reprint Sep 2011) Standard for 
Service-Entrance Cables

UL 943 (2006; Reprint Jun 2012) Ground-Fault 
Circuit-Interrupters

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, are as defined in 
IEEE 100.
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1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Marking Strips Drawings

SD-03 Product Data

Receptacles
Switches
Enclosed Circuit Breakers
Manual Motor Starters

SD-06 Test Reports

600-Volt Wiring Test
Grounding System Test
Ground-Fault Receptacle Test

1.4   QUALITY ASSURANCE

1.4.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" or "must" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Project Manager.  Provide equipment, 
materials, installation, and workmanship in accordance with the mandatory 
and advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.4.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship and:

a.  Have been in satisfactory commercial or industrial use for 2 years 
prior to bid opening including applications of equipment and 
materials under similar circumstances and of similar size.

b.  Have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.

c.  Where two or more items of the same class of equipment are 
required, provide products of a single manufacturer; however, the 
component parts of the item need not be the products of the same 
manufacturer unless stated in this section.

1.4.2.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 

SECTION 26 20 00  Page 4



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.4.2.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
are not acceptable.

1.5   WARRANTY

Provide equipment items  supported by service organizations that are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

As a minimum, meet requirements of UL, where UL standards are established 
for those items, and requirements of NFPA 70 for all materials, equipment, 
and devices.

2.2   CONDUIT AND FITTINGS

Conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

ANSI C80.1 and UL 6.

2.2.2   Rigid Nonmetallic Conduit

PVC Type EPC-40 in accordance with NEMA TC 2 and UL 651.

2.2.3   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.4   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797 and ANSI C80.3.

2.2.5   Plastic-Coated Rigid Steel and IMC Conduit

NEMA RN 1, Type 40 (40 mils thick).

2.2.6   Flexible Metal Conduit

UL 1.

2.2.6.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.
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2.2.7   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings:  cadmium- or zinc-coated in accordance with 
UL 514B.

2.2.7.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.2.7.2   Fittings for EMT

Steel compression type.

2.2.8   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3 for PVC and UL 514B.

2.2.9   Liquid-Tight Flexible Nonmetallic Conduit

UL 1660.

2.3   OUTLET BOXES AND COVERS

UL 514A, cadmium- or zinc-coated, if ferrous metal.  UL 514C, if 
nonmetallic.

2.3.1   Outlet Boxes for Telecommunications System

Standard type, 4 inches square by 2-1/8 inches deep.

2.4   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet 
steel.

2.5   WIRES AND CABLES

Provide wires and cables in accordance applicable requirements of NFPA 70 
and UL for type of insulation, jacket, and conductor specified or 
indicated.  Do not use wires and cables manufactured more than 12 months 
prior to date of delivery to site.

2.5.1   Conductors

Provide the following:

a.  Conductor sizes and capacities shown are based on copper, unless 
indicated otherwise.

b.  Conductors No. 8 AWG and larger diameter:  stranded.

c.  Conductors No. 10 AWG and smaller diameter:  solid.

d.  Conductors for remote control, alarm, and signal circuits, classes 
1, 2, and 3:  stranded unless specifically indicated otherwise.

2.5.1.1   Minimum Conductor Sizes

Provide minimum conductor size in accordance with the following:
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a.  Branch circuits:  No. 12 AWG. 

b.  Class 1 remote-control and signal circuits:  No. 14 AWG.

c.  Class 2 low-energy, remote-control and signal circuits:  No. 16 
AWG. 

d.  Class 3 low-energy, remote-control, alarm and signal circuits:  
No. 22 AWG.

2.5.2   Color Coding

Provide color coding for service, feeder, branch, control, and signaling 
circuit conductors.  

2.5.2.1   Ground and Neutral Conductors

Provide color coding of ground and neutral conductors as follows:

a.  Grounding conductors:  Green.

b.  Neutral conductors:  White.

c.  Exception, where neutrals of more than one system are installed in 
same raceway or box, other neutrals color coding:  white with a 
different colored (not green) stripe for each.

2.5.2.2   Ungrounded Conductors

Provide color coding of ungrounded conductors in different voltage systems 
as follows:

208/120 volt, three-phase

a.  Phase A - black

b.  Phase B - red

c.  Phase C - blue

2.5.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, provide 
power and lighting wires rated for 600-volts, Type THWN/THHN conforming to 
UL 83, except that grounding wire may be type TW conforming to UL 83; 
remote-control and signal circuits:  Type TW or TF, conforming to UL 83.  
Provide only conductors with 90-degree C insulation or better.

2.5.4   Bonding Conductors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.5.5   Service Entrance Cables

Service Entrance (SE) and Underground Service Entrance (USE) Cables, UL 854.
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2.6   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B for wire connectors and UL 510 for insulating tapes.  
Connectors for No. 10 AWG and smaller diameter wires:  insulated, 
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing 
connector).  Provide solderless terminal lugs on stranded conductors.

2.7   DEVICE PLATES

Provide the following:

a.  UL listed, one-piece device plates for outlets to suit the devices 
installed.

b.  For Metal Outlet Boxes, Plates on Unfinished Walls:  Zinc-coated 
sheet steel or cast metal having round or beveled edges.

c.  Plates on Finished Walls:  Satin finish stainless steel or 
brushed-finish aluminum, minimum 0.03 inch thick.

d.  Screws:  Machine-type with countersunk heads in color to match 
finish of plate.

e.  Sectional type device plates are not be permitted.

f.  Plates installed in Wet Locations:  Gasketed and UL listed for 
"wet locations while in use".

2.8   SWITCHES

2.8.1   Toggle Switches

NEMA WD 1, UL 20, single pole, totally enclosed with bodies of 
thermoplastic or thermoset plastic and mounting strap with grounding 
screw.  Include the following:

a.  Handles:  Brown thermoplastic.

b.  Wiring Terminals:  Screw-type, side-wired.

c.  Contacts:  Silver-cadmium and contact arm - one-piece copper alloy.

d.  Switches:  Rated quiet-type ac only, 120/277 volts, with current 
rating and number of poles indicated.

2.8.2   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where 
switches are rated higher than 240 volts, and for double-throw switches.  
Utilize Class R fuseholders and fuses for fused switches, unless indicated 
otherwise.  Provide horsepower rated for switches serving as the 
motor-disconnect means.  Provide switches in NEMA enclosure as indicated 
per NEMA ICS 6.

2.9   RECEPTACLES

Provide the following:

a.  UL 498, hard use (also designated heavy-duty), grounding-type.
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b.  Ratings and Configurations:  As indicated.

c.  Bodies:  Brown as per NEMA WD 1.

d.  Face and Body:  Thermoplastic supported on a metal mounting strap.

e.  Dimensional Requirements:  Per NEMA WD 6.

f.  Screw-type, side-wired wiring terminals or of the solderless 
pressure type having suitable conductor-release arrangement.

g.  Grounding pole connected to mounting strap.

h.  The Receptacle:  Containing triple-wipe power contacts and double 
or triple-wipe ground contacts.

2.9.1   Weatherproof Receptacles

Provide receptacles, UL listed for use in "wet locations".  Include cast 
metal box with gasketed, hinged, lockable and weatherproof while-in-use, 
die-cast metal/aluminum cover plate.

2.9.2   Ground-Fault Circuit Interrupter Receptacles

UL 943, duplex type for mounting in standard outlet box.  Provide device 
capable of detecting current leak of 6 milliamperes or greater and tripping 
per requirements of UL 943 for Class A ground-fault circuit interrupter 
devices.  Provide screw-type, side-wired wiring terminals or pre-wired 
(pigtail) leads.

2.10   ENCLOSED CIRCUIT BREAKERS

UL 489.  Individual molded case circuit breakers with voltage and 
continuous current ratings, number of poles, overload trip setting, and 
short circuit current interrupting rating as indicated.  Enclosure type as 
indicated.  Provide solid neutral.

2.11   MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

Single pole designed for surface mounting with overload protection.

2.12   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147.  Comply with requirements of Division 
23, "Mechanical" for mechanical isolation of machines and other equipment.

2.13   TELECOMMUNICATIONS SYSTEM

Provide system of telecommunications wire-supporting structures (pathway), 
including:  outlet boxes, conduits with pull wires, and other accessories 
for telecommunications outlets and pathway in accordance with TIA-569 and 
as specified herein.  Additional telecommunications requirements are 
specified in Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM.
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2.14   GROUNDING AND BONDING EQUIPMENT

2.14.1   Ground Rods

UL 467.  Copper-clad steel with minimum diameter of 3/4 inch and minimum 
length 10 feet.  Sectional ground rods are permitted.

2.15   MANUFACTURER'S NAMEPLATE

Provide on each item of equipment a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.16   FIELD FABRICATED NAMEPLATES

Provide field fabricated nameplates in accordance with the following:

a.  ASTM D709.

b.  Provide laminated plastic nameplates for each equipment enclosure, 
relay, switch, and device; as specified or as indicated on the 
drawings.

c.  Each Nameplate Inscription:  Identify the function and, when 
applicable, the position.

d.  Nameplates:  Melamine plastic, 0.125 inch thick, white with black 
center core.

e.  Surface:  Matte finish.  Corners:  square.  Accurately align 
lettering and engrave into the core.

f.  Minimum Size of Nameplates:  One by 2.5 inches.

g.  Lettering Size and Style:  A minimum of 0.25 inch high normal 
block style.

2.17   WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and 
NEMA Z535.4 for switchboards, panelboards, industrial control panels, and 
motor control centers that are in other than dwelling occupancies and are 
likely to require examination, adjustment, servicing, or maintenance while 
energized.  Provide field installed signs to warn qualified persons of 
potential electric arc flash hazards when warning signs are not provided by 
the manufacturer.  Provide marking that is clearly visible to qualified 
persons before examination, adjustment, servicing, or maintenance of the 
equipment.

2.18   FIRESTOPPING MATERIALS

Provide firestopping around electrical penetrations in accordance with 
Section 07 84 00 FIRESTOPPING.

2.19   FACTORY APPLIED FINISH

Provide factory-applied finish on electrical equipment in accordance with 
the following:
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a.  NEMA 250 corrosion-resistance test and the additional requirements 
as specified herein.

b.  Interior and exterior steel surfaces of equipment enclosures:  
thoroughly cleaned followed by a rust-inhibitive phosphatizing or 
equivalent treatment prior to painting.

c.  Exterior Surfaces:  Free from holes, seams, dents, weld marks, 
loose scale or other imperfections.

d.  Interior Surfaces:  Receive not less than one coat of 
corrosion-resisting paint in accordance with the manufacturer's 
standard practice.

e.  Exterior Surfaces:  Primed, filled where necessary, and given not 
less than two coats baked enamel with semigloss finish.

f.  Equipment Located Indoors:  ANSI Light Gray.

g.  Provide manufacturer's coatings for touch-up work and as specified 
in paragraph "FIELD APPLIED PAINTING".

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations, including weatherproof and hazardous locations 
and ducts, plenums and other air-handling spaces:  Conform to requirements 
of NFPA 70 and IEEE C2 and to requirements specified herein.

3.1.1   Underground Service

Underground Service Conductors and Associated Conduit:  Continuous from 
service entrance equipment to outdoor power system connection.

3.1.2   Service Entrance Identification

Service Entrance Disconnect Devices, Switches, and Enclosures:  Labeled and 
identified as such.

3.1.3   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid 
nonmetallic conduit, or EMT, except where specifically indicated or 
specified otherwise or required by NFPA 70 to be installed otherwise.  
Grounding conductor:  separate from electrical system neutral conductor.  
Provide insulated green equipment grounding conductor for circuit(s) 
installed in conduit and raceways.  Shared neutral, or multi-wire branch 
circuits, are not permitted with arc-fault circuit interrupters.  Minimum 
conduit size:  1/2 inch in diameter for low voltage lighting and power 
circuits.  Firestop conduit which penetrates fire-rated walls and 
fire-rated partitions in accordance with Section 07 84 00 FIRESTOPPING.

3.1.3.1   Pull Wire

Install pull wires in empty conduits.  Pull Wire:  Plastic having minimum
200-pound force tensile strength.  Leave minimum 36 inches of slack at each 
end of pull wire.
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3.1.4   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum 6 inches away 
from parallel runs of flues and steam or hot water pipes.  Install conduit 
parallel with or at right angles to ceilings, walls, and structural members 
where located above accessible ceilings and where conduit will be visible 
after completion of project.

3.1.4.1   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to severe physical damage including 
but not limited to equipment rooms where moving or replacing 
equipment could physically damage the EMT.

d.  Do not use outdoors.

3.1.4.2   Restrictions Applicable to Nonmetallic Conduit

PVC Schedule 40

a.  Do not use in areas where subject to severe physical damage, 
including but not limited to, mechanical equipment rooms, 
electrical equipment rooms, hospitals, power plants, missile 
magazines, and other such areas.

b.  Do not use in penetrating fire-rated walls or partitions, or 
fire-rated floors.

c.  Do not use above grade, except where allowed in this section for 
rising through floor slab or indicated otherwise.

3.1.4.3   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph "Flexible Connections".  Do not use when 
the enclosed conductors must be shielded from the effects of High-altitude 
Electromagnetic Pulse (HEMP).

3.1.4.4   Underground Conduit

PVC, Type EPC-40.

3.1.4.5   Conduit Installed Under Floor Slabs

Conduit Run Under Floor Slab:  Located a minimum of 12 inches below the 
vapor barrier.  Seal around conduits at penetrations thru vapor barrier.

3.1.4.6   Conduit Through Floor Slabs

Where conduits rise through floor slabs, do not allow curved portion of 
bends to be visible above finished slab.
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3.1.4.7   Stub-Ups

Provide conduits stubbed up through concrete floor for connection to 
free-standing equipment with adjustable top or coupling threaded inside
for plugs, set flush with finished floor.  Extend conductors to equipment 
in rigid steel conduit, except that flexible metal conduit may be used
6 inches above floor.  Where no equipment connections are made, install 
screwdriver-operated threaded flush plugs in conduit end.

3.1.4.8   Conduit Support

Support conduit by pipe straps, wall brackets, threaded rod conduit 
hangers, or ceiling trapeze. Fasten by wood screws to wood; by toggle bolts 
on hollow masonry units; by concrete inserts or expansion bolts on concrete 
or brick; and by machine screws, welded threaded studs, or spring-tension 
clamps on steel work. Threaded C-clamps may be used on rigid steel conduit 
only.  Do not weld conduits or pipe straps to steel structures.  Do not 
exceed one-fourth proof test load for load applied to fasteners.  Provide 
vibration resistant and shock-resistant fasteners attached to concrete 
ceiling.  Do not cut main reinforcing bars for any holes cut to depth of 
more than 1-1/2 inches in reinforced concrete beams or to depth of more
than 3/4 inch in concrete joints.  Fill unused holes.  In partitions of 
light steel construction, use sheet metal screws.  In suspended-ceiling 
construction, run conduit above ceiling.  Do not support conduit by ceiling 
support system.  Conduit and box systems:  supported independently of both 
(a) tie wires supporting ceiling grid system, and (b) ceiling grid system 
into which ceiling panels are placed.  Do not share supporting means 
between electrical raceways and mechanical piping or ducts.  Coordinate 
installationwith above-ceiling mechanical systems to assure maximum 
accessibility to all systems.  Spring-steel fasteners may be used for 
lighting branch circuit conduit supports in suspended ceilings in dry 
locations.  Where conduit crosses building expansion joints, provide 
suitable expansion fitting that maintains conduit electrical continuity by 
bonding jumpers or other means.  For conduits greater than 2-1/2 inches 
inside diameter, provide supports to resist forces of 0.5 times the 
equipment weight in any direction and 1.5 times the equipment weight in the 
downward direction.

3.1.4.9   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or conduit-bending 
machine.  Do not install crushed or deformed conduits.  Avoid trapped 
conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 
fittings, and equipment during construction.  Free clogged conduits of 
obstructions.

3.1.4.10   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70, where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Provide locknuts with sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70.

3.1.4.11   Flexible Connections

Provide flexible steel conduit between 3 and 6 feet in length for recessed 
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and semirecessed lighting fixtures; for equipment subject to vibration, 
noise transmission, or movement; and for motors.  Install flexible conduit 
to allow 20 percent slack.  Minimum flexible steel conduit size:  1/2 inch 
diameter.  Provide liquidtight flexible conduit in wet and damp locations 
for equipment subject to vibration, noise transmission, movement or 
motors.  Provide separate ground conductor across flexible connections.

3.1.4.12   Telecommunications and Signal System Pathway

Install telecommunications pathway in accordance with TIA-569.

Horizontal Pathway:  Telecommunications pathways from the work area to 
the telecommunications room:  installed and cabling length requirements 
in accordance with TIA-568-C.1.  Size conduits in accordance with 
TIA-569.

3.1.5   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways:  cast-metal, hub-type when located in wet locations, 
when surface mounted on outside of exterior surfaces, when surface mounted 
on interior walls exposed up to 7 feet above floors and walkways, and when 
specifically indicated.  Boxes in other locations:  sheet steel.  Provide 
each box with volume required by NFPA 70 for number of conductors enclosed 
in box.  Boxes for mounting lighting fixtures:  minimum 4 inches square, or 
octagonal, except that smaller boxes may be installed as required by 
fixture configurations, as approved.  Boxes for use in masonry-block or 
tile walls:  square-cornered, tile-type, or standard boxes having 
square-cornered, tile-type covers.  Provide gaskets for cast-metal boxes 
installed in wet locations and boxes installed flush with outside of 
exterior surfaces.  Provide separate boxes for flush or recessed fixtures 
when required by fixture terminal operating temperature; provide readily 
removable fixturesfor access to boxes unless ceiling access panels are 
provided.  Support boxes and pendants for surface-mounted fixtures on 
suspended ceilings independently of ceiling supports.  Fasten boxes and 
supports with wood screws on wood, with bolts and expansion shields on 
concrete or brick, with toggle bolts on hollow masonry units, and with 
machine screws or welded studs on steel.  In open overhead spaces, cast 
boxes threaded to raceways need not be separately supported except where 
used for fixture support; support sheet metal boxes directly from building 
structure or by bar hangers.  Where bar hangers are used, attach bar to 
raceways on opposite sides of box, and support raceway with approved-type 
fastener maximum 24 inches from box.  When penetrating reinforced concrete 
members, avoid cutting reinforcing steel.

3.1.5.1   Boxes

Boxes for use with raceway systems:  minimum 1-1/2 inches deep, except 
where shallower boxes required by structural conditions are approved.  
Boxes for other than lighting fixture outlets:  minimum 4 inches square, 
except that 4 by 2 inch boxes may be used where only one raceway enters 
outlet.  Telecommunications outlets:  a minimum of 4 inches square by 2-1/8 
inches deep.  Mount outlet boxes flush in finished walls.

3.1.5.2   Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge 
galvanized sheet steel, except where cast-metal boxes are required in 
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locations specified herein.  Provide boxes with screw-fastened covers.  
Where several feeders pass through common pull box, tag feeders to indicate 
clearly electrical characteristics, circuit number, and panel designation.

3.1.5.3   Extension Rings

Extension rings are not permitted for new construction.  Use only on 
existing boxes in concealed conduit systems where wall is furred out for 
new finish.

3.1.6   Mounting Heights

Mount enclosed circuit breakers and disconnecting switches so height of 
operating handle at its highest position is maximum 78 inches above floor.  
Mount lighting switches 48 inches above finished floor.  Mount receptacles 
and telecommunications outlets 18 inches above finished floor.  Mount other 
devices as indicated.  Measure mounting heights of wiring devices and 
outlets to center of device or outlet.

3.1.7   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
provide color coding by factory-applied, color-impregnated insulation.  For 
conductors No. 4 AWG and larger diameter, provide color coding by 
plastic-coated, self-sticking markers; colored nylon cable ties and plates; 
or heat shrink-type sleeves.  Provide telecommunications system conductor 
identification as specified in Section 27 10 00 BUILDING TELECOMMUNICATIONS 
CABLING SYSTEMS.

3.1.7.1   Marking Strips

Provide marking strips in accordance with the following:

a.  Provide white or other light-colored plastic marking strips, 
fastened by screws to each terminal block, for wire designations.

b.  Use permanent ink for the wire numbers.

c.  Provide reversible marking strips to permit marking both sides, or 
provide two marking strips with each block.

d.  Size marking strips to accommodate the two sets of wire numbers.

e.  Assign a device designation in accordance with NEMA ICS 1 to each 
device to which a connection is made.  Mark each device terminal 
to which a connection is made with a distinct terminal marking 
corresponding to the wire designation used on the Contractor's 
schematic and connection diagrams.

f.  The wire (terminal point) designations used on the Contractor's 
wiring diagrams and printed on terminal block marking strips may 
be according to the Contractor's standard practice; however, 
provide additional wire and cable designations for identification 
of remote (external) circuits for the Government's wire 
designations.

g.  Prints of the marking strips drawings submitted for approval will 
be so marked and returned to the Contractor for addition of the 
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designations to the terminal strips and tracings, along with any 
rearrangement of points required.

3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.9   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces 
without use of mats or similar devices.  Plaster fillings are not 
permitted.  Install plates with alignment tolerance of 1/16 inch.  Use of 
sectional-type device plates are not permitted.  Provide gasket for plates 
installed in wet locations.

3.1.10   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls and partitions in accordance with Section 07 84 00 FIRESTOPPING.

3.1.11   Grounding and Bonding

Provide in accordance with NFPA 70.  Ground exposed, non-current-carrying 
metallic parts of electrical equipment, metallic raceway systems, grounding 
conductor in metallic and nonmetallic raceways, telecommunications system 
grounds, and neutral conductor of wiring systems.  Make ground connection 
at main service equipment.  Make ground connection to driven ground rods on 
exterior of building.  Interconnect all grounding media in or on the 
structure to provide a common ground potential.  This includes electrical 
service system grounds.

3.1.11.1   Ground Rods

Provide cone pointed ground rods.  Measure the resistance to ground using 
the fall-of-potential method described in IEEE 81.  Do not exceed 25 ohms 
under normally dry conditions for the maximum resistance of a driven 
ground.  If this resistance cannot be obtained with a single rod, one 
additional rod, spaced on center, not less than twice the distance of the 
length of the rod.  If the resultant resistance exceeds 25 ohms measured 
not less than 48 hours after rainfall, notify the Project Manager who will 
decide on the number of ground rods to add.

 3.1.11.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible by exothermic weld.

Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed up" or 
which show convex surfaces indicating improper cleaning are not 
acceptable.  Mechanical connectors are not required at exothermic welds.

3.1.11.3   Resistance

Maximum resistance-to-ground of grounding system:  do not exceed 25 ohms 
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under dry conditions.  Where resistance obtained exceeds 25 ohms, contact 
Project Manager for further instructions.

3.1.12   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
protective devices within the control circuitry are not included in this 
section of the specifications and are provided under the section specifying 
the associated equipment.

3.1.13   Repair of Existing Work

Perform repair of existing work, demolition, and modification of existing 
electrical distribution systems as follows:

3.1.13.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, 
or drilling of floors, walls, partitions, ceilings, or other surfaces is 
necessary for proper installation, support, or anchorage of conduit, 
raceways, or other electrical work.  Repair damage to buildings, piping, 
and equipment using skilled craftsmen of trades involved.

3.1.13.2   Existing Concealed Wiring to be Removed

Disconnect existing concealed wiring to be removed from its source.  Remove 
conductors; cut conduit flush with floor, underside of floor, and through 
walls; and seal openings.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side.  Space the signs in accordance with NFPA 70E.

3.4   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Where field 
painting of enclosures for panelboards, load centers or the like is 
specified to match adjacent surfaces, to correct damage to the 
manufacturer's factory applied coatings, or to meet the indicated or 
specified safety criteria, provide manufacturer's recommended coatings and 
apply in accordance to manufacturer's instructions.

3.5   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Project Manager 5 working days notice prior to each test.
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3.5.1   Devices Subject to Manual Operation

Operate each device subject to manual operation at least five times, 
demonstrating satisfactory operation each time.

3.5.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
approximately 500 volts to provide direct reading of resistance.  Minimum 
resistance:  250,000 ohms.

3.5.3   Ground-Fault Receptacle Test

Test ground-fault receptacles with a "load" (such as a plug in light) to 
verify that the "line" and "load" leads are not reversed.

3.5.4   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Project Manager, and indicate location of rods as well as resistance and 
soil conditions at time measurements were made.

        -- End of Section --
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SECTION 26 56 00

EXTERIOR LIGHTING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO LTS (2013; Errata 2013) Standard 
Specifications for Structural Supports for 
Highway Signs, Luminaires and Traffic 
Signals

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 189.1 (2011; Errata 1-2 2012; INT 1 2013; Errata 
3-8 2013) Standard for the Design of 
High-Performance Green Buildings Except 
Low-Rise Residential Buildings

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM B108/B108M (2012; E 2012) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ILLUMINATING ENGINEERING SOCIETY  (IES)

IES HB-10 (2011) IES Lighting Handbook

IES LM-79 (2008) Electrical and Photometric 
Measurements of Solid-State Lighting 
Products

IES LM-80 (2008) Measuring Lumen Maintenance of LED 
Light Sources

IES RP-16 (2010; Addendum A 2008; Addenda B & C 
2009) Nomenclature and Definitions for 
Illuminating Engineering

IES RP-8 (2000; Errata 2004; R 2005; Errata 2007) 
Roadway Lighting
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IES TM-15 (2011) Luminaire Classification System for 
Outdoor Luminaires

IES TM-21 (2011) Projecting Long Term Lumen 
Maintenance of LED Light Sources

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7 
2013) National Electrical Safety Code

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA C136.31 (2010) American National for Roadway and 
Area Lighting Equipment - Luminaire 
Vibration

NEMA C82.77 (2002) Harmonic Emission Limits - Related 
Power Quality Requirements for Lighting 
Equipment

NEMA IEC 60529 (2004) Degrees of Protection Provided by 
Enclosures (IP Code)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 15 Radio Frequency Devices

UNDERWRITERS LABORATORIES (UL)

UL 1310 (2011; Reprint Oct 2013) UL Standard for 
Safety Class 2 Power Units

UL 1598 (2008; Reprint Oct 2012) Luminaires

UL 773 (1995; Reprint Mar 2002) Standard for 
Plug-In, Locking Type Photocontrols for 
Use with Area Lighting

UL 773A (2006; Reprint Nov 2013) Standard for 
Nonindustrial Photoelectric Switches for 
Lighting Control
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UL 8750 (2009; Reprint May 2014) UL Standard for 
Safety Light Emitting Diode (LED) 
Equipment for Use in Lighting Products

1.2   RELATED REQUIREMENTS

Materials not considered to be luminaires or lighting equipment are 
specified in Section(s) 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
electronics terms used in these specifications, and on the 
drawings shall be as defined in IEEE 100 and IES RP-16.

b.  For LED luminaire light sources, "Useful Life" is the operating 
hours before reaching 70 percent of the initial rated lumen output 
(L70) with no catastrophic failures under normal operating 
conditions.  This is also known as 70 percent "Rated Lumen 
Maintenance Life" as defined in IES LM-80.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Photometric Plan
LED Luminaire Warranty

SD-02 Shop Drawings

Luminaire Drawings
Poles

SD-03 Product Data

LED Luminaires

  County of Hawaii:  Fixture Type A requires approval from the 
County of Hawaii for use on this project.  If the specified 
fixture by C & W Energy Solutions is not provided, then the 
Contractor shall submit evidence in the form of a written letter 
from the County of Hawaii that the submitted fixture has been 
approved for use as an exterior LED fixture.  Approval of a non-C 
and W Energy Solutions fixture will NOT be given without this 
letter or acceptable proof such as formal listing on the County's 
website or design guide.

Luminaire Light Sources
Luminaire Power Supply Units (Drivers)
Photocell
Aluminum Poles
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SD-05 Design Data

Design Data for Luminaires

SD-06 Test Reports

LED Luminaire - IES LM-79 Test Report
LED Light Source - IES LM-80 Test Report
Operating Test

  Submit operating test results as stated in paragraph "FIELD 
QUALITY CONTROL".

SD-07 Certificates

Luminaire Useful Life Certificate

  Submit certification from the manufacturer indicating the 
expected useful life of the luminaires provided.  The useful life 
shall be directly correlated from the IES LM-80 test data using 
procedures outlined in IES TM-21.  Thermal properties of the 
specific luminaire and local ambient operating temperature and 
conditions shall be taken into consideration.

1.5   QUALITY ASSURANCE

1.5.1   Drawing Requirements

1.5.1.1   Luminaire Drawings

Include dimensions, effective projected area (EPA), accessories, and 
installation and construction details.  Photometric data, including zonal 
lumen data, average and minimum ratio, aiming diagram, and computerized 
candlepower distribution data shall accompany shop drawings.

1.5.1.2   Poles

Include dimensions, wind load determined in accordance with AASHTO LTS, 
pole deflection, pole class, and other applicable information.

1.5.2   Photometric Plan

For LED luminaires, include computer-generated photometric analysis of the 
"designed to" values for the "end of useful life" of the luminaire 
installation using a light loss factor of 0.7.  For LED and all other types 
of luminaires, the submittal shall include the following:

a.  Horizontal illuminance measurements at finished grade, taken at a 
maximum of every 10 feet.

b.  Vertical illuminance measurements at 5 feet above finished grade.

c.  Minimum and maximum footcandle levels.

d.  Average maintained footcandle level.

e.  Maximum to minimum ratio for horizontal illuminance only.
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1.5.3   Design Data for Luminaires

a.  Provide distribution data according to IES classification type as 
defined in IES HB-10.

b.  Shielding as defined by IES RP-8 or B.U.G. rating for the 
installed position as defined by IES TM-15.

c.  Provide safety certification and file number for the luminaire 
family.  Include listing, labeling and identification per NFPA 70 
(NEC).  Applicable testing bodies are determined by the US 
Occupational Safety Health Administration (OSHA) as Nationally 
Recognized Testing Laboratories (NRTL) and include: CSA (Canadian 
Standards Association), ETL (Edison Testing Laboratory), and UL 
(Underwriters Laboratories).

d.  Provide long term lumen maintenance projections for each LED 
luminaire in accordance with IES TM-21.  Data used for projections 
shall be obtained from testing in accordance with IES LM-80.

e.  Provide wind loading calculations for luminaires mounted on 
poles.  Weight and effective projected area (EPA) of luminaires 
and mounting brackets shall not exceed maximum rating of pole as 
installed in particular wind zone area.

1.5.4   LED Luminaire - IES LM-79 Test Report

Submit test report on manufacturer's standard production model luminaire.  
Submittal shall include all photometric and electrical measurements, as 
well as all other pertinent data outlined under "14.0 Test Report" in 
IES LM-79.

1.5.5   LED Light Source - IES LM-80 Test Report

Submit report on manufacturer's standard production LED package, array, or 
module.  Submittal shall include:

a.  Testing agency, report number, date, type of equipment, and LED 
light source being tested.

b.  All data required by IES LM-80.

1.5.5.1   Test Laboratories

Test laboratories for the IES LM-79 and IES LM-80 test reports shall be one 
of the following:

a.  National Voluntary Laboratory Accreditation Program (NVLAP) 
accredited for solid-state lighting testing as part of the 
Energy-Efficient Lighting Products laboratory accreditation 
program.

b.  One of the qualified labs listed on the Department of Energy - 
Energy Efficiency & Renewable Energy, Solid-State Lighting web 
site.

c.  A manufacturer's in-house lab that meets the following criteria:

(1)  Manufacturer has been regularly engaged in the design and 
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production of high intensity discharge roadway and area luminaires 
and the manufacturer's lab has been successfully certifying these 
fixtures for a minimum of 15 years.

(2)  Annual equipment calibration including photometer calibration 
in accordance with National Institute of Standards and Technology.

1.5.6   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Project Manager.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.5.7   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.5.7.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if the manufacturer has been regularly engaged in the design and production 
of high intensity discharge roadway and area luminaires for a minimum of 15 
years.  Products shall have been in satisfactory commercial or industrial 
use for 15 years prior to bid opening.  The product shall have been on sale 
on the commercial market through advertisements, manufacturers' catalogs, 
or brochures during the 15-year period.

1.5.7.2   Material and Equipment Manufacturing Date

Products manufactured more than 1 year prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.6   DELIVERY, STORAGE, AND HANDLING OF POLES

1.6.1   Aluminum Poles

Do not store poles on ground.  Support poles so they are at least one foot 
above ground level and growing vegetation.  Do not remove factory-applied 
pole wrappings until just before installing pole.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 

SECTION 26 56 00  Page 6



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.7.1   LED Luminaire Warranty

Provide Luminaire Useful Life Certificate.

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

a.  Provide a written five year on-site replacement warranty for 
material, fixture finish, and workmanship. On-site replacement 
includes transportation, removal, and installation of new products.

(1)  Finish warranty shall include warranty against failure and 
against substantial deterioration such as blistering, cracking, 
peeling, chalking, or fading.

(2)  Material warranty shall include:

     (a) All power supply units (drivers).

     (b) Replacement when more than 10 percent of LED sources in 
any lightbar or subassembly(s) are defective or non-starting.

b.  Warranty period must begin on date of beneficial occupancy.  
Contractor shall provide the Project Manager signed warranty 
certificates prior to final payment.

PART 2   PRODUCTS

2.1   PRODUCT COORDINATION

Products and materials not considered to be luminaires, equipment or 
accessories are specified in Section 33 71 02 UNDERGROUND ELECTRICAL 
DISTRIBUTION.

2.2   LED LUMINAIRES

UL 1598, NEMA C82.77 and UL 8750.  Provide luminaires as indicated in 
luminaire schedule and XL plates or details on project plans.  Provide 
luminaires complete with light sources of quantity, type, and wattage 
indicated.  All luminaires of the same type shall be provided by the same 
manufacturer.

LED fixture shall be manufactured by C & W Energy Solutions or any other 
manufacturer that has a fixture approved for use by the County of Hawaii 
for outdoor security lighting complying with the Hawaii County Code, 
Article 9, Table 14-A, Class II applications.  The LED light shall have 
less than 2% blue light content and be traffic color compliant.  See 
paragraph under "LED Luminaires" in SD-03 Product Data herein above.

2.2.1   General Requirements

a.  LED luminaire housings shall be die cast or extruded aluminum.

b.  LED luminaires shall be rated for operation within an ambient 
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temperature range of minus 22 degrees F to 104 degrees F.

c.  Luminaires shall be UL listed for wet locations per UL 1598.  
Optical compartment for LED luminaires shall be sealed and rated a 
minimum of IP65 per NEMA IEC 60529.

d.  LED luminaires shall produce a minimum efficacy as shown in the 
following table, tested per IES LM-79.  Theoretical models of 
initial raw LED lumens per watt are not acceptable.

Application
Luminaire Efficacy
in Lumens per Watt

Exterior Pole/Arm-Mounted Area and Roadway 
Luminaires

65

Exterior Pole/Arm-Mounted Decorative 
Luminaires

65

Exterior Wall-Mounted Area Luminaires 60

Bollards 35

Parking Garage Luminaires 70

e.  Luminaires shall have IES distribution and NEMA field angle 
classifications as indicated in luminaire schedule on project 
plans per IES HB-10.

f.  Housing finish shall be baked-on enamel, anodized, or baked-on 
powder coat paint.  Finish shall be capable of surviving ASTM B117 
salt fog environment testing for 2500 hours minimum without 
blistering or peeling.

g.  Luminaires shall not exceed the following IES TM-15 Backlight, 
Uplight and Glare (B.U.G.) ratings:

(1)  Maximum Backlight (B) rating shall be determined by lighting 
zone  in which luminaire is placed.

(2)  Maximum Uplight (U) rating shall be U0.

(3)  Maximum Glare (G) rating shall be determined by lighting zone 
in which luminaire is placed.

h.  Luminaires shall be fully assembled and electrically tested prior 
to shipment from factory.

i.  The finish color shall be as indicated in the luminaire schedule 
or detail on the project plans.

j.  Luminaire arm bolts shall be 304 stainless steel or zinc-plated 
steel.

k.  Luminaire lenses shall be constructed of clear tempered glass or 
UV-resistant acrylic.

l.  Incorporate modular electrical connections, and construct 
luminaires to allow replacement of all or any part of the optics, 
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heat sinks, power supply units, ballasts, surge suppressors and 
other electrical components using only a simple tool, such as a 
manual or cordless electric screwdriver.

m.  Luminaires shall have a nameplate bearing the manufacturer's name, 
address, model number, date of manufacture, and serial number 
securely affixed in a conspicuous place.  The nameplate of the 
distributing agent will not be acceptable.

n.  Luminaire must pass 3G vibration testing in accordance with 
NEMA C136.31.

o.  All factory electrical connections shall be made using crimp, 
locking, or latching style connectors.  Twist-style wire nuts are 
not acceptable.

2.2.2   Luminaire Light Sources

2.2.2.1   LED Light Sources

LED sources shall comply with the Hawaii County Code, Article 9, Table 
14-A, Class II applications.  The LED light shall have less than 2 percent 
blue light content and be traffic color compliant.

2.2.3   Luminaire Power Supply Units (Drivers)

2.2.3.1   LED Power Supply Units (Drivers)

UL 1310.  LED Power Supply Units (Drivers) shall meet the following 
requirements:

a.  Minimum efficiency shall be 85 percent.

b.  Drive current to each individual LED shall not exceed 600 mA, plus 
or minus 10 percent.

c.  Shall be rated to operate between ambient temperatures of minus 22 
degrees F and 104 degrees F.

d.  Shall be designed to operate on the voltage system to which they 
are connected, typically ranging from 120 V to 480 V nominal.

e.  Operating frequency shall be 50 or 60 Hz.

f.  Power Factor (PF) shall be greater than or equal to 0.90.

g.  Total Harmonic Distortion (THD) current shall be less than or 
equal to 20 percent.

h.  Shall meet requirements of 47 CFR 15, Class B.

i.  Shall be RoHS-compliant.

j.  Shall be mounted integral to luminaire. Remote mounting of power 
supply is not allowed.

k.  Power supplies in luminaires mounted under a covered structure, 
such as a canopy, or where otherwise appropriate shall be UL 
listed with a sound rating of A.

SECTION 26 56 00  Page 9



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

l.  Shall be equipped with over-temperature protection circuit that 
turns light source off until normal operating temperature is 
achieved.

2.2.4   LED Luminaire Surge Protection

Provide surge protection integral to luminaire to meet C Low waveforms as 
defined by IEEE C62.41.2, Scenario 1, Location Category C.

2.3   EXTERIOR LUMINAIRE CONTROLS

Controls shall comply with ASHRAE 189.1.

2.3.1   Photocell

UL 773 or UL 773A.  Photocells shall be hermetically sealed, silicon diode 
light sensor type, rated at 600 watts, 120 volts, 50/60 Hz with 
single-pole, single-throw contacts.  Photocell shall be designed to fail to 
the ON position.  Housing shall be constructed of die cast aluminum, rated 
to operate within a temperature range of minus 40 to 158 degrees F.  
Photocell shall turn on at 1-3 footcandles and turn off at 3 to 15 
footcandles.  A time delay shall prevent accidental switching from 
transient light sources.

2.4   POLES

Provide poles designed for wind loading of 110 miles per hour determined in 
accordance with AASHTO LTS while supporting luminaires and all other 
appurtenances indicated.   The effective projected areas of luminaires and 
appurtenances used in calculations shall be specific for the actual 
products provided on each pole.  Poles shall be anchor-base type designed 
for use with underground supply conductors.  Poles shall have oval-shaped 
handhole having a minimum clear opening of 2.5 by 5 inches.  Handhole cover 
shall be secured by stainless steel captive screws.  Metal poles shall have 
an internal grounding connection accessible from the handhole near the 
bottom of each pole.  Scratched, stained, chipped, or dented poles shall 
not be installed.

2.4.1   Aluminum Poles

Provide aluminum poles manufactured of corrosion resistant aluminum alloys 
conforming to AASHTO LTS for Alloy 6063-T6 or Alloy 6005-T5 for wrought 
alloys and Alloy 356-T4 (3,5) for cast alloys.  Poles shall be seamless 
extruded or spun seamless type with minimum 0.188 inch wall thickness.  
Provide a pole grounding connection designed to prevent electrolysis when 
used with copper ground wire.  Tops of shafts shall be fitted with a round 
or tapered cover.  Base shall be anchor bolt mounted, made of cast 356-T6 
aluminum alloy in accordance with ASTM B108/B108M and shall be machined to 
receive the lower end of shaft.  Joint between shaft and base shall be 
welded.  Base cover shall be cast 356-T6 aluminum alloy in accordance with 
ASTM B108/B108M.  Hardware, except anchor bolts, shall be either 2024-T4 
anodized aluminum alloy or stainless steel.  Aluminum poles and brackets 
for area lighting shall have a dark anodic bronze finish to match 
fixtures.  Manufacturer's standard provision shall be made for protecting 
the finish during shipment and installation.  Minimum protection shall 
consist of spirally wrapping each pole shaft with protective paper secured 
with tape, and shipping small parts in boxes.
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2.5   POLE FOUNDATIONS

Anchor bolts shall be steel rod having a minimum yield strength of 50,000 
psi; the top 12 inches of the rod shall be galvanized in accordance with 
ASTM A153/A153M.  Concrete shall be as specified in Section 03 30 53
MISCELLANEOUS CAST-IN-PLACE CONCRETE.

2.6   EQUIPMENT IDENTIFICATION

2.6.1   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.7   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 
test.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to IEEE C2, NFPA 70, and to the 
requirements specified herein.

3.1.1   Aluminum Poles

Provide pole foundations with galvanized steel anchor bolts, threaded at 
the top end and bent 90 degrees at the bottom end.  Provide ornamental 
covers to match pole and galvanized nuts and washers for anchor bolts.  
Concrete for anchor bases, polyvinyl chloride (PVC) conduit ells, and 
ground rods shall be as specified in Section 33 71 02 UNDERGROUND 
ELECTRICAL DISTRIBUTION.  Thoroughly compact backfill with compacting 
arranged to prevent pressure between conductor, jacket, or sheath and the 
end of conduit ell.  Adjust poles as necessary to provide a permanent 
vertical position with the bracket arm in proper position for luminaire 
location.  Install according to pole manufacturer's instructions.  
Alterations to poles after fabrication will void manufacturer's warranty 
and shall not be allowed.

3.1.2   Pole Setting

Depth shall be as indicated.  Poles in straight runs shall be in a straight 
line.  Dig holes large enough to permit the proper use of tampers to the 
full depth of the hole.  Place backfill in the hole in 6 inch maximum 
layers and thoroughly tamp.  Place surplus earth around the pole in a 
conical shape and pack tightly to drain water away.

3.1.3   Photocell Switch Aiming

Aim switch according to manufacturer's recommendations.

3.1.4   GROUNDING

Ground noncurrent-carrying parts of equipment including metal poles, 

SECTION 26 56 00  Page 11



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

luminaires, mounting arms, brackets, and metallic enclosures as specified 
in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.  Where copper 
grounding conductor is connected to a metal other than copper, provide 
specially treated or lined connectors suitable for this purpose.

3.1.5   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.

3.2   FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly 
installed, connected, and adjusted.  Conduct an operating test after 100 
hours of burn-in time to show that the equipment operates in accordance 
with the requirements of this section.

        -- End of Section --
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SECTION 27 10 00

BUILDING TELECOMMUNICATIONS CABLING SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2013) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-90-661 (2012) Category 3, 5, & 5e Individually 
Unshielded Twisted Pair Indoor Cables for 
Use in General Purpose and LAN 
Communications Wiring Systems Technical 
Requirements

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION (NECA)

NECA/BICSI 568 (2006) Standard for Installing Building 
Telecommunications Cabling

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA WC 66 (2013) Performance Standard for Category 6 
and Category 7 100 Ohm Shielded and 
Unshielded Twisted Pairs

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-1152 (2009) Requirements for Field Test 
Instruments and Measurements for Balanced 
Twisted-Pair Cabling

TIA-568-C.0 (2009; Add 1 2010; Add 2 2012) Generic 
Telecommunications Cabling for Customer 
Premises

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
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Building Telecommunications Cabling 
Standard

TIA-568-C.2 (2009; Errata 2010) Balanced Twisted-Pair 
Telecommunications Cabling and Components 
Standards

TIA-568-C.3 (2008; Add 1 2011) Optical Fiber Cabling 
Components Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

TIA-606 (2012b) Administration Standard for the 
Telecommunications Infrastructure

TIA-607 (2011b) Generic Telecommunications Bonding 
and Grounding (Earthing) for Customer 
Premises

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)

FCC Part 68 Connection of Terminal Equipment to the 
Telephone Network (47 CFR 68)

UNDERWRITERS LABORATORIES (UL)

UL 1863 (2004; Reprint Nov 2012) Communication 
Circuit Accessories

UL 444 (2008; Reprint Apr 2010) Communications 
Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 514C (2014) Nonmetallic Outlet Boxes, 
Flush-Device Boxes, and Covers

UL 969 (1995; Reprint Jun 2014) Standard for 
Marking and Labeling Systems

1.2   RELATED REQUIREMENTS

Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM applies to this section with 
additions and modifications specified herein.

1.3   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in this specification shall be as defined in TIA-568-C.1, TIA-568-C.2, 
TIA-568-C.3, TIA-569, TIA-606 and IEEE 100 and herein.

1.3.1   Campus Distributor (CD)

A distributor from which the campus backbone cabling emanates. 
(International expression for main cross-connect (MC).)
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1.3.2   Building Distributor (BD)

A distributor in which the building backbone cables terminate and at which 
connections to the campus backbone cables may be made.  (International 
expression for intermediate cross-connect (IC).)

1.3.3   Floor Distributor (FD)

A distributor used to connect horizontal cable and cabling subsystems or 
equipment.  (International expression for horizontal cross-connect (HC).)

1.3.4   Telecommunications Room (TR)

An enclosed space for housing telecommunications equipment, cable, 
terminations, and cross-connects.  The room is the recognized cross-connect 
between the backbone cable and the horizontal cabling.

1.3.5   Entrance Facility (EF) (Telecommunications)

An entrance to the building for both private and public network service 
cables (including wireless) including the entrance point at the building 
wall and continuing to the equipment room.

1.3.6   Equipment Room (ER) (Telecommunications)

An environmentally controlled  centralized space for telecommunications 
equipment that serves the occupants of a building.  Equipment housed 
therein is considered distinct from a telecommunications room because of 
the nature of its complexity.

1.3.7   Open Cable

Cabling that is not run in a raceway as defined by NFPA 70.  This refers to 
cabling that is "open" to the space in which the cable has been installed 
and is therefore exposed to the environmental conditions associated with 
that space.

1.3.8   Open Office

A floor space division provided by furniture, moveable partitions, or other 
means instead of by building walls.

1.3.9   Pathway

A physical infrastructure utilized for the placement and routing of 
telecommunications cable.

1.4   SYSTEM DESCRIPTION

The building telecommunications cabling and pathway system shall include 
permanently installed horizontal cabling, horizontal pathways, 
telecommunications outlet assemblies, conduit, raceway, and hardware for 
splicing, terminating, and interconnecting cabling necessary to transport 
telephone and data (including LAN) between equipment items in a building.   
The horizontal system shall be wired in a star topology from the 
telecommunications work area to the floor distributor or campus distributor 
at the center or hub of the star.  Provide telecommunications pathway 
systems referenced herein as specified in Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.
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1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Telecommunications Drawings

  In addition to Section 01 33 00 SUBMITTAL PROCEDURES, provide 
shop drawings in accordance with paragraph "Shop Drawings".

SD-03 Product Data

Telecommunications Cabling (Horizontal)
Telecommunications Outlet/Connector Assemblies

  Submittals shall include the manufacturer's name, trade name, 
place of manufacture, and catalog model or number.  Include 
performance and characteristic curves.  Submittals shall also 
include applicable federal, military, industry, and technical 
society publication references.  Should manufacturer's data 
require supplemental information for clarification, the 
supplemental information shall be submitted as specified in 
paragraph "Regulatory Requirements" and as required in Section 
01 33 00 SUBMITTAL PROCEDURES.

SD-06 Test Reports

Telecommunications Cabling Testing

  SD-07 Certificates

Telecommunications Contractor Qualifications
Key Personnel Qualifications
Manufacturer Qualifications
Test Plan

SD-09 Manufacturer's Field Reports

Factory Reel Tests

 SD-11 Closeout Submittals

Record Documentation

1.6   QUALITY ASSURANCE

1.6.1   Shop Drawings

In exception to Section 01 33 00 SUBMITTAL PROCEDURES, submitted plan 
drawings shall be a minimum of 11 by 17 inches in size using a minimum 
scale of 1/8 inch per foot.  Include wiring diagrams and installation 
details of equipment indicating proposed location, layout and arrangement, 
control panels, accessories, piping, ductwork, and other items that must be 
shown to ensure a coordinated installation.  Wiring diagrams shall identify 
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circuit terminals and indicate the internal wiring for each item of 
equipment and the interconnection between each item of equipment.  Drawings 
shall indicate adequate clearance for operation, maintenance, and 
replacement of operating equipment devices.  Submittals shall include the 
nameplate data, size, and capacity.  Submittals shall also include 
applicable federal, military, industry, and technical society publication 
references.

1.6.1.1   Telecommunications Drawings

Provide drawings in accordance with TIA-606.  The identifier for each 
termination and cable shall appear on the drawings.  Drawings shall depict 
final telecommunications installed wiring system infrastructure in 
accordance with TIA-606.  The drawings should provide details required to 
prove that the distribution system shall properly support connectivity from 
the EF telecommunications and ER telecommunications and FDs to the 
telecommunications work area outlets.  The following drawings shall be 
provided as a minimum:

a.  T2 - Serving Zones/Building Area Drawings:  Drop Locations and 
Cable Identification (ID’S).  Shows a building area or serving 
zone.  These drawings show drop locations, telecommunications 
rooms, access points and detail call outs for common equipment 
rooms and other congested areas.

b.  T4 - Typical Detail Drawings:  Faceplate Labeling, Firestopping, 
Americans with Disabilities Act (ADA), Safety, Department of 
Transportation (DOT).  Detailed drawings of symbols and typicals 
such as faceplate labeling, faceplate types, faceplate population 
installation procedures, detail racking, and raceways.

1.6.2   Telecommunications Qualifications

Work under this section shall be performed by and the equipment shall be 
provided by the approved Telecommunications Contractor and key personnel.  
Qualifications shall be provided for:  the Telecommunications System 
Contractor, the Telecommunications System Installer, and the Supervisor (if 
different from the installer).  A minimum of 30 days prior to installation, 
submit documentation of the experience of the Telecommunications Contractor 
and of the key personnel.

1.6.2.1   Telecommunications Contractor

The Telecommunications Contractor shall be a firm which is regularly and 
professionally engaged in the business of the applications, installation, 
and testing of the specified telecommunications systems and equipment.  The 
Telecommunications Contractor shall demonstrate experience in providing 
successful telecommunications systems within the past 3 years of similar 
scope and size.  Submit documentation for a minimum of three and a maximum 
of five successful telecommunication system installations for the 
Telecommunications Contractor.

1.6.2.2   Key Personnel

Provide key personnel who are regularly and professionally engaged in the 
business of the application, installation and testing of the specified 
telecommunications systems and equipment.  There may be one key person or 
more key persons proposed for this solicitation depending upon how many of 
the key roles each has successfully provided.  Each of the key personnel 
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shall demonstrate experience in providing successful telecommunications 
systems within the past 3 years.

Supervisors and installers assigned to the installation of this system or 
any of its components shall be Building Industry Consulting Services 
International (BICSI) Registered Cabling Installers, Technician Level.  
Submit documentation of current BICSI certification for each of the key 
personnel.

In lieu of BICSI certification, supervisors and installers assigned to the 
installation of this system or any of its components shall have a minimum 
of 3 years experience in the installation of the specified copper cable and 
components.  They shall have factory or factory approved certification from 
each equipment manufacturer indicating that they are qualified to install 
and test the provided products.  Submit documentation for a minimum of 
three and a maximum of five successful telecommunication system 
installations for each of the key personnel.  Documentation for each key 
person shall include at least two successful system installations provided 
that are equivalent in system size and in construction complexity to the 
telecommunications system proposed for this solicitation.  Include specific 
experience in installing and testing telecommunications systems and provide 
the names and locations of at least two project installations successfully 
completed using copper telecommunications cabling systems.  All of the 
existing telecommunications system installations offered by the key persons 
as successful experience shall have been in successful full-time service 
for at least 18 months prior to the issuance date for this solicitation.  
Provide the name and role of the key person, the title, location, and 
completed installation date of the referenced project, the referenced 
project owner point of contact information including name, organization, 
title, and telephone number, and generally, the referenced project 
description including system size and construction complexity.

Indicate that all key persons are currently employed by the 
Telecommunications Contractor, or have a commitment to the 
Telecommunications Contractor to work on this project.  All key persons 
shall be employed by the Telecommunications Contractor at the date of 
issuance of this solicitation, or if not, have a commitment to the 
Telecommunications Contractor to work on this project by the date that the 
bid was due to the Project Manager.

Note that only the key personnel approved by the Project Manager in the 
successful proposal shall do work on this solicitation's telecommunications 
system.  Key personnel shall function in the same roles in this contract, 
as they functioned in the offered successful experience.  Any substitutions 
for the Telecommunications Contractor's key personnel requires approval 
from the Project Manager.

1.6.2.3   Minimum Manufacturer Qualifications

Cabling, equipment and hardware manufacturers shall have a minimum of 3 
years experience in the manufacturing, assembly, and factory testing of 
components which comply with TIA-568-C.1, TIA-568-C.2 and TIA-568-C.3.

1.6.3   Test Plan

Provide a complete and detailed test plan for the telecommunications 
cabling system including a complete list of test equipment for the 
components and accessories for each cable type specified, 60 days prior to 
the proposed test date.  Include procedures for certification, validation, 
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and testing.

1.6.4   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Project Manager.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.6.5   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.6.5.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.6.5.2   Material and Equipment Manufacturing Date

Products manufactured more than 1 year prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   DELIVERY AND STORAGE

Provide protection from weather, moisture, extreme heat and cold, dirt, 
dust, and other contaminants for telecommunications cabling and equipment 
placed in storage.

1.8   ENVIRONMENTAL REQUIREMENTS

Connecting hardware shall be rated for operation under ambient conditions of
32 to 140 degrees F and in the range of 0 to 95 percent relative humidity, 
noncondensing.

1.9   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.
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1.10   MAINTENANCE

1.10.1   Record Documentation

Provide T5 drawings including documentation on cables and termination 
hardware in accordance with TIA-606.  T5 drawings shall include schedules 
to show information for cut-overs and cable plant management, patch panel 
layouts and cover plate assignments, cross-connect information and 
connecting terminal layout as a minimum.  T5 drawings shall be provided in 
hard copy format.  Provide the following T5 drawing documentation as a 
minimum:

Cables:  A record of installed cable shall be provided in accordance 
with TIA-606.  The cable records shall include only the required data 
fields.  Include manufacture date of cable with submittal.

PART 2   PRODUCTS

2.1   COMPONENTS

Components shall be UL or third party certified.  Where equipment or 
materials are specified to conform to industry and technical society 
reference standards of the organizations, submit proof of such compliance.  
The label or listing by the specified organization will be acceptable 
evidence of compliance.  In lieu of the label or listing, submit a 
certificate from an independent testing organization, competent to perform 
testing, and approved by the Project Manager.  The certificate shall state 
that the item has been tested in accordance with the specified 
organization's test methods and that the item complies with the specified 
organization's reference standard.  Provide a complete system of 
telecommunications cabling and pathway components using star topology.  
Provide support structures and pathways, complete with outlets, cables, and 
connecting hardware.  Cabling and interconnecting hardware and components 
for telecommunications systems shall be UL listed or third party 
independent testing laboratory certified, and shall comply with NFPA 70 and 
conform to the requirements specified herein.

2.2   TELECOMMUNICATIONS PATHWAY

Provide telecommunications pathways in accordance with TIA-569 and as 
specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

2.3   TELECOMMUNICATIONS CABLING

Cabling shall be UL listed for the application and shall comply with 
TIA-568-C.0, TIA-568-C.1, TIA-568-C.2, TIA-568-C.3 and NFPA 70.  Provide a 
labeling system for cabling as required by TIA-606 and UL 969.  Ship cable 
on reels or  in boxes bearing manufacture date for for unshielded twisted 
pair (UTP) in accordance with ICEA S-90-661 for all cable used on this 
project.  Cabling manufactured more than 12 months prior to date of 
installation shall not be used.

2.3.1   Horizontal Cabling

Provide horizontal cable in compliance with NFPA 70 and performance 
characteristics in accordance with TIA-568-C.1.
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2.3.1.1   Horizontal Copper
 
Provide horizontal copper cable, UTP, 100 ohm in accordance with TIA-568-C.2, 
UL 444, ANSI/NEMA WC 66, and ICEA S-90-661.  Provide four each individually 
twisted pair, minimum size 24 AWG conductors, Category 6, with a blue 
thermoplastic jacket.  Cable shall be imprinted with manufacturers name or 
identifier, flammability rating, gauge of conductor, transmission 
performance rating (category designation) and length marking at regular 
intervals in accordance with ICEA S-90-661.  Provide plenum (CMP), riser 
(CMR), or general purpose (CM or CMG) communications rated cabling in 
accordance with NFPA 70.  Substitution of a higher rated cable shall be 
permitted in accordance with NFPA 70. Cables installed in conduit within 
and under slabs shall be UL listed and labeled for wet locations in 
accordance with NFPA 70.

2.4   TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES

2.4.1   Outlet/Connector Copper

Outlet/connectors shall comply with FCC Part 68, TIA-568-C.1, and 
TIA-568-C.2.  UTP outlet/connectors shall be UL 1863 listed, non-keyed, 
8-pin modular, constructed of high impact rated thermoplastic housing and 
shall be third party verified and shall comply with TIA-568-C.2 Category 6 
requirements.  Outlet/connectors provided for UTP cabling shall meet or 
exceed the requirements for the cable provided.  Outlet/connectors shall be 
terminated using a Type 110 IDC PC board connector, color-coded for both 
T568A and T568B wiring.  Each outlet/connector shall be wired as indicated.  
UTP outlet/connectors shall comply with TIA-568-C.2 for 200 mating cycles.

2.4.2   Cover Plates

Telecommunications cover plates shall comply with UL 514C and TIA-568-C.1,
flush design constructed of 302 stainless material.  Provide labeling in 
accordance with the paragraph "LABELING" in this section.

2.5   GROUNDING AND BONDING PRODUCTS
 
Provide in accordance with UL 467, TIA-607, and NFPA 70.  Components shall 
be identified as required by TIA-606.  Provide ground rods, bonding 
conductors, and grounding busbars  as specified in Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.

2.6   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.7   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, when 
applicable, the position.  Nameplates shall be melamine plastic, 0.125 inch 
thick, white with black center core.  Surface shall be matte finish.  
Corners shall be square.  Accurately align lettering and engrave into the 
core.  Minimum size of nameplates shall be one by 2.5 inches.  Lettering 
shall be a minimum of 0.25 inch high normal block style.

SECTION 27 10 00  Page 9



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

2.8   TESTS, INSPECTIONS, AND VERIFICATIONS

2.8.1   Factory Reel Tests

Provide documentation of the testing and verification actions taken by 
manufacturer to confirm compliance with TIA-568-C.1, TIA-568-C.2, 
TIA-568-C.3 cables.

PART 3   EXECUTION

3.1   INSTALLATION

Install telecommunications cabling and pathway systems, including the 
horizontal cable, pathway systems, telecommunications outlet/connector 
assemblies, and associated hardware in accordance with NECA/BICSI 568, 
TIA-568-C.1, TIA-568-C.2, TIA-569, NFPA 70, and UL standards as 
applicable.  Provide cabling in a star topology network.  Pathways and 
outlet boxes shall be installed as specified in Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.  Install telecommunications cabling with copper media 
in accordance with the following criteria to avoid potential 
electromagnetic interference between power and telecommunications 
equipment.  The interference ceiling shall not exceed 3.0 volts per meter 
measured over the usable bandwidth of the telecommunications cabling.

3.1.1   Cabling

Install UTP telecommunications cabling system as detailed in TIA-568-C.1.  
Screw terminals shall not be used except where specifically indicated on 
plans.  Use an approved insulation displacement connection (IDC) tool kit 
for copper cable terminations.  Do not exceed manufacturers' cable pull 
tensions for copper cables.  Provide a device to monitor cable pull 
tensions.  Do not exceed 25 pounds pull tension for four pair copper 
cables.  Do not chafe or damage outer jacket materials.  Use only 
lubricants approved by cable manufacturer.  Do not over cinch cables, or 
crush cables with staples.  For UTP cable, bend radii shall not be less 
than four times the cable diameter.  Cables shall be terminated; no cable 
shall contain unterminated elements.  Cables shall not be spliced.  Label 
cabling in accordance with paragraph "LABELING" in this section.

3.1.1.1   Horizontal Cabling

Install horizontal cabling as indicated on drawings  Do not untwist 
Category 6 UTP cables more than 1/2 inch from the point of termination to 
maintain cable geometry.  Provide slack cable in the form of a figure eight 
(not a service loop) on each end of the cable, 10 feet in the 
telecommunications room, and 12 inches in the work area outlet..

3.1.2   Pathway Installations

Provide in accordance with TIA-569 and NFPA 70.  Provide building pathway 
as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.1.3   Service Entrance Conduit, Underground

Provide service entrance underground as specified in Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.
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3.1.4   Work Area Outlets

3.1.4.1   Terminations

Terminate UTP cable in accordance with TIA-568-C.1, TIA-568-C.2 and wiring 
configuration as specified.

3.1.4.2   Cover Plates

As a minimum, each outlet/connector shall be labeled as to its function and 
a unique number to identify cable link in accordance with the paragraph 
"LABELING" in this section.

3.1.4.3   Cables

Unshielded twisted pair cables shall have a minimum of 12 inches of slack 
cable loosely coiled into the telecommunications outlet boxes.  Minimum 
manufacturer's bend radius for each type of cable shall not be exceeded.

3.1.4.4   Pull Cords

Pull cords shall be installed in conduit serving telecommunications outlets 
that do not have cable installed.

3.1.5   Telecommunications Space Termination

Install termination hardware required for Category 6 system.  An insulation 
displacement tool shall be used for terminating copper cable to insulation 
displacement connectors.

3.1.6   Grounding and Bonding

Provide in accordance with TIA-607, NFPA 70 and as specified in Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.2   LABELING

3.2.1   Labels

Provide labeling in accordance with TIA-606.  Handwritten labeling is 
unacceptable.  Stenciled lettering for voice and data circuits shall be 
provided using thermal ink transfer process.

3.2.2   Cable

Cables shall be labeled using color labels on both ends with identifiers in 
accordance with TIA-606.

3.2.3   Termination Hardware

Workstation outlets and patch panel connections shall be labeled using 
color coded labels with identifiers in accordance with TIA-606.

3.3   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.
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3.4   TESTING

3.4.1   Telecommunications Cabling Testing

Perform telecommunications cabling inspection, verification, and 
performance tests in accordance with TIA-568-C.1.  Test equipment shall 
conform to TIA-1152.

3.4.1.1   Inspection

Visually inspect UTP jacket materials for UL or third party certification 
markings.  Inspect cabling terminations in telecommunications rooms and at 
workstations to confirm color code for T568A or T568B pin assignments, and 
inspect cabling connections to confirm compliance with TIA-568-C.1 and 
TIA-568-C.2.  Visually confirm Category 6, marking of outlets, cover 
plates, outlet/connectors, and patch panels.

3.4.1.2   Verification Tests

UTP copper cabling shall be tested for DC loop resistance, shorts, opens, 
intermittent faults, and polarity between conductors, and between 
conductors and shield, if cable has overall shield.  Test operation of 
shorting bars in connection blocks.  Test cables after termination but 
prior to being cross-connected.

3.4.1.3   Performance Tests

Perform testing for each outlet as follows:  Perform Category 6 link tests 
in accordance with TIA-568-C.1 and TIA-568-C.2.  Tests shall include wire 
map, length, insertion loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, return loss, 
propagation delay, and delay skew.

3.4.1.4   Final Verification Tests

Perform verification tests for UTP systems after the complete 
telecommunications cabling and workstation outlet/connectors are installed.

    -- End of Section --

SECTION 27 10 00  Page 12



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

SECTION 28 05 26

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B3 (2013) Standard Specification for Soft or 
Annealed Copper Wire

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-889 (1976; Rev B; Notice 2 1988; Notice 3 
1993) Dissimilar Metals

UNDERWRITERS LABORATORIES (UL)

UL 467 (2007) Grounding and Bonding Equipment

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Grounding Systems; G
Ground Rods; G
Ground Wires; G
Connectors and Fasteners; G
Bonding Materials; G

SD-06 Test Reports

Bond Resistance Test; G
Ground Resistance Tests; G
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Ground Isolation Test; G
Continuity Isolation Test; G

SD-08 Manufacturer's Instructions

Grounding Systems; G

SD-11 Closeout Submittals

Record Drawings; G

1.3   MAINTENANCE MATERIALS SUBMITTAL

Submit manufacturer's instructions for the grounding systems including 
special provisions required to install equipment components and system 
packages.  Within special notices, detail impedances, hazards and safety 
precautions.

PART 2   PRODUCTS

Submit material, equipment, and fixture lists for grounding systems, 
including manufacturer's style or catalog numbers, specification and 
drawing reference numbers, warranty information, and fabrication site 
information.

2.1   EQUIPMENT

Submit equipment and performance data for the following items including 
life, test, system functional flows, safety features, and mechanical 
automated details.

2.1.1   Ground Rods

Ensure ground rods conform to the requirements of NFPA 70.

Use copper-clad steel ground rods not less than 3/4-inch in diameter and 
not less than 10-feet long per section.  Ensure ground rods are clean and 
smooth and have a cone-shaped point on the first section  Ensure rods are 
die-stamped near the top with the name or trademark of the manufacturer and 
the length of the rod in feet.

2.1.2   Ground Wires

Ensure ground wires are in accordance with NFPA 70.

Ground and bond wires for substations, main panels and distribution points, 
and ground rod connections are annealed bare copper conforming to ASTM B3, 
stranded, with 98 percent conductivity.  Wire size is in accordance with 
the grounding requirements of NFPA 70.

Ground wires for equipment receptacles for non-current carrying hardware, 
installed in conduit is soft drawn copper, in accordance with ASTM B3, 
stranded, with green insulation.  Note wire size.

2.1.3   Connectors and Fasteners

Ensure grounding and bonding fasteners and connectors conform to the 
requirements of UL 467 and NFPA 70.
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Use copper grounding and bonding fasteners.

Use copper bonding straps and jumpers with a cross-sectional area of not 
less than No. 6 AWG.  Bonding straps and jumpers for shock-mounted devices 
with pivot joints are made of woven-wire braid wire.

PART 3   EXECUTION

3.1   BONDING AND GROUNDING

Ensure bonding and grounding requirements are in accordance with NFPA 70.

3.2   INSTALLATION

3.2.1   Grounding Electrodes

Grounding electrodes shall include ground rods installed expressly for 
grounding systems.

Minimum ground rod section shall be 10 feet.  Thread sections together and 
exothermically fusion weld.

Install ground rods so that the top of the rod is 4-inches above grade.

3.2.2   Equipment Grounding

In addition to the green colored equipment grounding conductor required in 
each raceway and sized in accordance with Table 250.122 of the NEC, bond 
each panelboard/ switchboard enclosure, transformer housing, motor housing, 
disconnect, starter, and other electrical equipment, addressed under this 
contract, to the grounding system with a stranded copper conductor, routed 
external to the feeder raceway.

Ensure metallic raceway systems have electrical continuity with equipment, 
and equipment is individually and directly connected to the building 
ground, independent of the raceway system.

Individually and directly connect enclosures for panelboards to the 
building ground.  Install a grounding conductor sized not less than No. 2 
AWG and connected from the building ground to a copper ground-bus terminal 
strip located in each panelboard.

Ground polarized receptacles, lighting fixtures, and equipment enclosures 
with an identified (green color) insulated conductor, not smaller than No. 
12 AWG, connected to the branch circuit ground-bus terminal strip.  Isolate 
ground-bus terminal strip in each panelboard enclosure and independent of 
the system neutral terminal strip.

Noncurrent carrying metallic parts of electrical equipment, including 
metallic cable sheaths, conduit, raceways, and electrical structural 
members, are bonded together and connected to the ground grid or ground 
connection rods.

Install secure ground systems for power and instrumentation.  Independently 
connect each system to the building counterpoise as shown.

Secure ground systems consists of unspliced ground wires in individual 
welded or epoxied conduit runs from the secure area to the building 
counterpoise.  Welding and epoxying conforms to NFPA 70.
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3.2.3   Grounding Connections

Bond ground connections in accordance with paragraph "Bonding Materials and 
Methods", of this section.

Weld ground connections that are buried or in inaccessible locations.

In accessible locations, bolt connections together.  Use cast-copper-alloy 
clamp lugs connections for steel building columns in accessible locations 
that are bolted to the structure.

Clean, grease, and remove foreign matter from ground connection surfaces.  
Do not penetrate clad material in the cleaning process.  Make connection 
between like metals where possible.  Where dissimilar metals are welded or 
clamped, follow the weld kit manufacturer's instructions.  Ensure 
connections between dissimilar metals do not produce galvanic action in 
accordance with MIL-STD-889.

3.2.4   Bonding Materials and Methods

Accomplish bonding of metal surfaces by welding.

3.2.4.1   Welding

Weld using the exothermic process.  Within the welding procedure, include 
the proper mold and powder charge and conform to the manufacturer's 
recommendations.

Use welding processes of the exothermic fusion type that makes a connection 
without corroding or loosening.  Ensure process joins all strands and not 
causes the parts to be damaged or weakened.  Completed connection or joint 
is equal or larger in size than the conductors joined and have the same 
current-carrying capacity as the largest conductor.  Paint the buried 
ground connections with a bitumastic paint.

3.2.4.2   Clamping

In external locations, use clamping only where a disconnect type of 
connection is required.  Connection device may utilize spring-loaded jaws 
and threaded fasteners.  Construct device such that positive contact 
pressure is maintained at all times.  Use machine bolts with tooth-type 
lockwashers.

3.2.4.3   Structural Joining Methods

Consider joints made with high-strength structural bolts, and clean 
unpainted faying surfaces sufficiently bonded.  Install a jumper across the 
joint in the form of a No. 4 AWG bare copper wire bond welded with a 
1/4-inch or larger fillet weld, with a 2-inch minimum length across the 
connection at each end to the surfaces involved spanning the connection 
wire jumpers used across joints employing miscellaneous machine bolts.

3.2.4.4   Cleaning of Bonding Surfaces

Thoroughly clean surfaces that comprise the bond before joining.  Apply an 
appropriate abrasive with gentle and uniform pressure to ensure a smooth 
and uniform surface.  Do not remove excessive metal from the surface.  
Clean clad metals in such a manner that the cladding material is not 
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penetrated by the cleaning process.  Then clean bare metal with an 
appropriate solvent to remove any grease, oil, dirt, corrosion preventives, 
and other contaminants.  Bond to the cleaned area within one hour after 
cleaning.  Seal joint and refinish the exposed surfaces within two hours of 
exposure to prevent oxidation.  When additional time is required, apply a 
corrosion preventive compound until the area can be refinished.

3.2.4.5   Bonding Straps and Jumpers

Install jumpers such that the vibration by the shock-mounted device does 
not change its electrical characteristics.

Weld bonds for outdoor locations unless a disconnect type of connection is 
required.  When a disconnect is required, use clamping with bolts.  Insert 
a tooth-type lockwasher between the strap and metallic member for each bolt.

Bond straps directly to the basic structure and do not penetrate any 
adjacent parts.  Install straps in an area that is accessible for 
maintenance.

Use single straps for the bonds and install such that they do not restrict 
movement of structural members.  Do not connect two or more straps in 
series.

Install straps such that they do not weaken structural members to which 
they are attached.

3.2.4.6   Equipment and Enclosure Bonding

Bond each metallic enclosure and all electrical equipment to ground.  Make 
at least one copper connection from the system ground point to one or more 
enclosures in the area such that all enclosures and equipment provide a 
low-impedance path to ground when properly bonded together.

3.2.4.7   Bonding of Conduit and Raceway Systems

Bond all metal conduit, fittings, junction boxes, outlet boxes, armored and 
metal sheathed cable, and other raceways.  Take care to ensure adequate 
electrical contact at the joints and terminations.

For rigid metal conduit and terminations, ensure threaded connections are 
wrench-tight with no exposed threads.  Ream all ends of the conduit to 
remove burrs and rough edges.  Bond conduits entering boxes and enclosures 
to the box with locknuts and grounding-type bushings.  Locknuts that gouge 
into the metal box when tightened are not acceptable.

Conduit systems that are interrupted by PVC dielectric links are bonded 
separately on either side of the link.  Do not jumper the dielectric link.

Install flexible metal conduit with an integral grounding conductor.

3.2.4.8   Cable Tray Bonding

Bond cable tray sections together.  Cable tray sections in tandem assembly 
are considered as having electrical continuity when these sections are 
bonded with the appropriate bolts.  Install bond straps across expansion 
joints.  Bond cable trays to the building ground system.

SECTION 28 05 26  Page 5



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

3.2.4.9   Protection of Finished Bonds

Protect finished bonds by painting to match the original finish after the 
bond is made.

3.3   FIELD TESTS

Submit test reports for the following tests on grounding systems.  Within 
the report include certified record of ground-resistance tests on each 
driven ground rod, ground rod assembly, and other grounding electrodes.  
Include within the record the number of rods driven and their depth at each 
location to meet the required resistance-to-ground measurements specified.  
Include a statement describing the condition of the soil at the time of 
measurement.

Perform the following tests in the presence of the Project Manager.

3.3.1   Bond Resistance Test

Resistance of any bond connection cannot exceed 0.5 milliohm.  Rework bonds 
that exceed this resistance at no additional cost to the Government.

3.3.2   Ground Resistance Tests

Test grounding systems for ground resistance.  Total resistance from any 
point on the ground network to the building counterpoise cannot exceed 50 
milliohms.

Make ground resistance and counterpoise tests during dry weather, and no 
sooner than 48 hours after rainfall.  Conduct tests using the ratio method 
that measures the ratio of the resistance to earth of an auxiliary test 
electrode to the series resistance of the electrode under test and a second 
auxiliary electrode.  Perform measurements in accordance with IEEE 81.

Use self-contained indicating instrument, include a direct-current 
generator, synchronized current and potential reversers, crossed-current 
and potential coils, direct-reading ohmmeter, series resistors, and 
range-selector switch.  Calibrate direct-reading ohmmeter for ranges of 0 
to 20 ohms and 0 to 200 ohms.

Place auxiliary grounding electrodes in accordance with instrument 
manufacturer's recommendations but not less than 50-feet apart, in 
accordance with IEEE 81.

3.3.3   Ground Isolation Test

Test ground systems for isolation from other ground systems.

3.3.4   Continuity Isolation Test

Perform continuity test on all power receptacles to ensure that the ground 
terminals are properly grounded to the facility ground system.

3.4   CLOSEOUT ACTIVITIES

Submit record drawings indicating the location of ground rods, mats, grids, 
building ground bus, supplementary grounding electrodes, steel building 
columns, and other metal structures connected to the grounding system.
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Identify the location of each ground rod and ground-rod assembly and other 
grounding electrodes by letter in alphabetical order and keyed to the 
record of ground-resistance tests.

        -- End of Section --

SECTION 28 05 26  Page 7





PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

SECTION 28 20 01

ELECTRONIC SECURITY SYSTEM

PART 1   GENERAL

1.1   SYSTEM SUMMARY

Provide an Electronic Security System (ESS) as described and shown -
including installation of any Government Furnished Equipment.  All 
computing devices, as defined in 47 CFR 15, shall be certified to comply 
with the requirements for Class A computing devices and labeled as set 
forth in 47 CFR 15.  Electronic equipment shall comply with 47 CFR 15.

1.1.1   Field Device Network

The field device network shall provide communication between an ESS control 
server and field devices of the system.  The field device network shall be 
configured as shown in the drawings.  Field devices shall consist of alarm 
annunciation local processors and entry control local processors.  Each 
field device shall be interrogated during each interrogation cycle.  The 
field device network shall provide line supervision that detects and 
annunciates communications interruptions or compromised communications 
between any field device and the ESS control server.

1.1.2   Field Equipment

Field equipment shall include local processors and controls.  Local 
processors shall serve as an interface between the ESS control server and 
controls.  Data exchange between the ESS server and the local processors 
shall include down-line transmission of commands, software and databases to 
local processors.  The up line data exchange from the local processor to 
the ESS control server shall include status data such as intrusion alarms, 
status reports and entry control records.  Local processors are categorized 
as alarm annunciation or entry control or a combination thereof.

1.1.3   Error and Throughput Rates

Error and throughput rates shall be single portal performance rates 
obtained when processing individuals one at a time.

1.1.3.1   Type I Error Rate

Type I error rate is an error where the system denies entry to an 
authorized, enrolled identifier or individual.  The rate shall be less than 
1 percent.

1.1.3.2   Type II Error Rate

Type II error rate is an error where the system grants entry to an 
unauthorized identifier or individual.  The entry control Type II error 
rate shall be less than 0.1 percent.

1.1.4   System Throughput

At the specified error rates, the system throughput rate through a single 
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portal shall be as shown.

1.1.5   Passage

Passage is ingress and/or egress past an entry control device, or through a 
portal.  Entry control procedures and equipment shall be implemented for 
passage through each portal as shown.

1.1.6   Electrical Requirements

Electrically powered ESS equipment shall operate on 120 volt 60 Hz ac 
sources as shown.  Equipment shall be able to tolerate variations in the 
voltage source of plus or minus 10 percent, and variations in the line 
frequency of plus or minus 2 percent with no degradation of performance.

1.1.7   System Reaction

1.1.7.1   System Response

The field device network shall provide a system end-to-end response time of 
one second or less for every device connected to the system.  Alarms shall 
be annunciated at the ESS server within one second of the alarm occurring 
at a local processor or device controlled by a local processor, and within 
100 milliseconds if the alarm occurs at the ESS server.  Alarm and status 
changes shall be displayed within 100 milliseconds after receipt of data by 
the ESS server.  This response time shall be maintained during system heavy 
load.

1.1.8   System Capacity

The system will be comprised of a scalable central server as shown.  The 
system shall also monitor and control the inputs and outputs shown.  The 
system will discriminate to the individual terminal devices and report 
status at the central server workstations as shown.  Include a minimum 
expansion capability of 25 percent through additional software capacity, 
hardware capacity at the local panel level, or hardware capacity at the 
input module level.

1.1.9   ESS Control Server

ESS control server equipment, unless designated otherwise, shall be rated 
for continuous operation under ambient environmental conditions of 36 to 
122 degrees F and a relative humidity of 20 to 80 percent.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI INCITS 154 (1988; R 2004) Office Machines and 
Supplies - Alphanumeric Machines - 
Keyboard Arrangement

ASC/X9 X9.52 (1998) Triple Data Encryption Algorithm 
Modes of Operation
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INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 142 (2007; Errata 2014) Recommended Practice 
for Grounding of Industrial and Commercial 
Power Systems - IEEE Green Book

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7 
2013) National Electrical Safety Code

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ANSI ISO/IEC 7816 (R 2009) Identification Cards - Integrated 
Circuit Cards

ISO 7810 (2003; Amd 1 2009; Amd 2 2012) 
Identification Cards - Physical 
Characteristics

ISO 7811-1 (2014) Identification Cards - Recording 
Technique - Part 1:  Embossing

ISO 7811-2 (2014) Identification Cards - Recording 
Technique -  Part 2:  Magnetic Stripe - 
Low Coercivity

INTERNATIONAL TELECOMMUNICATION UNION (ITU)

ITU V.34 (1998) Data Communication Over the 
Telephone Network: A Modem Operating at 
Data Signaling Rates of up to 33,600 Bit/S 
for Use on the General Switched Telephone 
Network and on Leased Point-To-Point 
2-Wire Telephone-Type Circuits

ITU V.42 (2002; Corrigendum  1 2003) Data 
Communications Over the Telephone 
Network:  Error-Correcting Procedures for 
DCEs using Asynchronous-to-Synchronous 
Conversion

ITU V.92 (2000; Am 1 2001, Am 2 2002; Corr 1 2003) 
Data Communication Over the Telephone 
Network: Enhancements to Recommendation 
V.90

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
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Industrial Control and Systems: General 
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-232 (1997f; R 2012) Interface Between Data 
Terminal Equipment and Data 
Circuit-Terminating Equipment Employing 
Serial Binary Data Interchange

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 15 Radio Frequency Devices

47 CFR 68 Connection of Terminal Equipment to the 
Telephone Network

UNDERWRITERS LABORATORIES (UL)

UL 1037 (1999; Reprint Dec 2009) Safety Antitheft 
Alarms and Devices

UL 1076 (1995; Reprint Sep 2010) Proprietary 
Burglar Alarm Units and Systems

UL 294 (2013) Access Control System Units

UL 639 (2007; Reprint May 2012) Standard for 
Intrusion Detection Units

UL 681 (2014) Installation and Classification of 
Burglar and Holdup Alarm Systems

UL 796 (2010; Reprint Sep 2013) Standard for 
Printed-Wiring Boards

1.3   DEFINITIONS

1.3.1   Intrusion Alarm

An alarm resulting from the detection of a specified target, attempting to 
intrude into the protected area or when entry into an entry-controlled area 
is attempted without successfully using entry control procedures.

1.3.2   Nuisance Alarm

An alarm resulting from the detection of an appropriate alarm stimulus, or 
failure to use established entry control procedures, but which does not 
represent an attempt to intrude into the protected area.
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1.3.3   Environmental Alarm

A nuisance alarm resulting from environmental factors.

1.3.4   False Alarm

An alarm when there is no alarm stimulus.

1.3.5   Fail-Safe Alarm

An alarm resulting from detection of diminished functional capabilities.

1.3.6   Power Loss Alarm

An alarm resulting from a loss of primary power.

1.3.7   Entry Control Alarm

An alarm resulting from improper use of entry control procedures or 
equipment.

1.3.8   Identifier

A card credential, keypad personal identification number or code, biometric 
characteristic or any other unique identification entered as data into the 
entry control database for the purpose of verifying the identity of an 
individual.  Identifiers shall be used by the ESS for the purpose of 
validating passage requests for areas equipped with entry control equipment.

1.3.9   Entry Control Devices

Any equipment which gives a user the means to input identifier data into 
the entry control system for verification.

1.3.10   Facility Interface Device

A facility interface device shall be any type of mechanism which is 
controlled in response to passage requests and allows passage through a 
portal.

1.3.11   Portal

Specific control point, such as a door or a gate, providing entry or access 
from one security level to another.

1.4   SUBMITTAL OF TECHNICAL DATA AND COMPUTER SOFTWARE

All items of computer software and technical data (including technical data 
which relates to computer software), which is specifically identified in 
this specification shall be delivered in accordance with the TECHNICAL DATA 
PACKAGES AND SUBMITTAL REQUIREMENTS.  All data delivered shall be 
identified by reference to the particular specification paragraph against 
which it is furnished.

1.4.1   Group I Technical Data Package

The data package shall include the following as required:
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1.4.1.1   System Drawings

a.  Functional System block diagram, identifying communications 
protocols, wire type and quantity, and approximate distances.

b.  ESS control server installation, including block and wiring 
diagrams and equipment layout.

c.  Local processor installation, including typical block and wiring 
diagrams.

d.  Field equipment enclosure with local processor installation and 
schematics.

e.  Device wiring and installation drawings.

f.  Details of connections to power sources, including power supplies 
and grounding.

g.  Details of surge protection device installation.

h.  Entry control system block diagram and layout.

1.4.1.2   Manufacturer's Data

The data package shall include manufacturer's data for all materials and 
equipment, including terminal devices, local processors and ESS server 
equipment provided under this specification.

1.4.1.3   System Description and Analyses

The data package shall include system descriptions, analyses, and 
calculations used in sizing equipment specified.  Descriptions and 
calculations shall show how the equipment will operate as a system to meet 
the performance of this specification.  The data package shall include the 
following:

a.  On-board Random Access Memory (RAM).

b.  Communication speeds and protocol descriptions.

c.  Hard disk size and configuration.

d.  CD-ROM/CD-RW/DVD/DVD-RW drive speed and protocol descriptions.

e.  Streaming tape back-up speed and capacity.

f.  Alarm response time calculations.

g.  Command response time calculations.

h.  Start-up operations including system and database backup 
operations.

i.  Expansion capability and method of implementation.

j.  Sample copy of each report specified.

k.  System throughput calculation.
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The data package shall also include a table comparing the above information 
for the equipment supplied and the minimum required by the software 
manufacturer.

1.4.1.4   Software Data

The software data package shall consist of descriptions of the operation 
and capability of system, and application software as specified.

1.4.1.5   Certifications

Specified manufacturer's certifications shall be included with the data 
package certification.

1.4.2   Group II Technical Data Package

Prepare and submit a report of "Current Site Conditions" to the Government 
documenting site conditions that significantly differ from the design 
drawings or conditions that affect performance of the system to be 
installed.  Provide specification sheets, or written functional 
requirements to support the findings, and a cost estimate to correct those 
site changes or conditions.  Do not correct any deficiency without written 
permission from the Government.

1.4.3   Group IV Technical Data Package

1.4.3.1   Operation and Maintenance Manuals

Deliver draft copies of the operator's, software, hardware, functional 
design, and maintenance manuals, as specified below, to the Government 
prior to beginning the performance verification test for use during the 
test period.

1.4.3.2   Operator's Manuals

Fully explain all procedures and instructions for the operation of the 
system, including:

a.  Computers and peripherals.
b.  User enrollment.
c.  System start-up and shutdown procedures.
d.  Use of system and application software.
e.  Recovery and restart procedures.
f.  Graphic alarm presentation.
g.  Use of report generator and generation of reports.
h.  Data entry.
i.  Operator commands.
j.  Alarm and system messages and printing formats.
k.  System entry requirements.

1.4.3.3   Software Manual

Describe the functions of all software and include all other information 
necessary to enable proper loading, testing, and operation. Include the 
following in the manual:

a.  Definition of terms and functions.
b.  Use of system and application software.

SECTION 28 20 01  Page 7



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

c.  Procedures for system initialization, start-up and shutdown
d.  Alarm reports.
e.  Reports generation.
f.  Database format and date entry requirements.
g.  Directory of all disk files.
h.  Description of all communication protocols, including data 

formats, command characters, and a sample of each type of data 
transfer.

i.  Interface definition.

1.4.3.4   Hardware Manual

A manual describing all equipment furnished including:

a.  General description and specifications.
b.  Installation and checkout procedures.
c.  Equipment electrical schematics and layout drawings.
d.  System schematics and layout drawings.
e.  Alignment and calibration procedures.
f.  Manufacturer's repair parts list indicating sources of supply.
g.  Interface definition.

1.4.3.5   Functional Design Manual

Identify the operational requirements for the system and explain the theory 
of operation, design philosophy, and specific functions.  Include a 
description of hardware and software functions, interfaces, and 
requirements for all system operating modes.

1.4.3.6   Data Entry

Enter all data needed to make the system operational.  Deliver the data to 
the Government on data entry forms, utilizing data from the contract 
documents, Contractor's field surveys, and other pertinent information in 
the Contractor's possession required for complete installation of the 
database.  Identify and request from the Government, any additional data 
needed to provide a complete and operational ESS.  The completed forms 
shall be delivered to the Government for review and approval at least 30 
days prior to the Contractor's scheduled need date.  When the ESS database 
is to be populated in whole or in part from an existing or Government 
furnished electronic database, demonstrate the field mapping scheme to 
correctly input the data.

1.4.4   Group V Technical Data Package

Deliver final copies of the manuals as specified, bound in hardback, 
loose-leaf binders, to the Government within 30 days after completing the 
system test.  The draft copy used during site testing shall be updated with 
any changes required prior to final delivery of the manuals.  Each manual's 
contents shall be identified on the cover.  The manual shall include names, 
addresses, and telephone numbers of each Subcontractor installing equipment 
and systems, and nearest service representative for each item of 
equipment.  The manuals shall have a table of contents and tab sheets.  Tab 
sheets shall be placed at the beginning of each chapter or section and at 
the beginning of each appendix.  The final copies delivered after 
completion of the system test shall include modifications made during 
installation, checkout, and acceptance.  The number of copies of each 
manual to be delivered shall be as specified below.
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1.4.4.1   Operator's Manual

A copy of the final and approved Operator's Manual.

1.4.4.2   Software Manual

A copy of the final and approved Software Manual.

1.4.4.3   Hardware Manual

A copy of the final and approved Hardware Manual.

1.4.4.4   Functional Design Manual

A copy of the final and approved Functional Design Manual.

1.4.4.5   Maintenance Manual

A copy of the final and approved Maintenance Manual.

1.4.4.6   Final System Drawings

Maintain a separate set of drawings, elementary diagrams and wiring 
diagrams of the system to be used for final system drawings.  This set 
shall be accurately kept up-to-date with all changes and additions to the 
ESS and shall be delivered to the Government with the final system test 
report.  In addition to being complete and accurate, this set of drawings 
shall be kept neat and shall not be used for installation purposes.  Final 
drawings submitted with the endurance test report shall be finished 
drawings on optical disk in the latest version of AutoCAD format.

1.5   QUALITY ASSURANCE

1.5.1   Testing

Perform system testing, site performance verification testing, and 
adjustment of the completed ESS.  Provide personnel, equipment, 
instrumentation, and supplies necessary to perform testing.  Written 
notification of planned testing shall be given to the Government at least 
14 days prior to the test; notice shall not be given until after the 
Contractor has received written approval of the specific test procedures.

a.  Assemble the system as specified, and perform tests to demonstrate 
that performance of the system complies with specified 
requirements in accordance with the approved test procedures. The 
tests shall take place during regular daytime working hours on 
weekdays.  Original copies of all data produced during testing, 
including results of each test procedure, shall be delivered to 
the Government at the conclusion of testing, prior to Government 
approval of the test.  The test report shall be arranged so that 
all commands, stimuli, and responses are correlated to allow 
logical interpretation.

b.  Test Setup: The test setup shall include the following:

(1)  All central ESS server station equipment.

(2)  The number of local processors shall equal the amount 
required by the site design.
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(3)  At least 1 of each type of terminal device used.

(4)  At least 1 of each type of portal configuration with all 
facility interface devices as specified or shown.

(5)  Prepare test procedures and reports for the test, and deliver 
the test procedures to the Government for approval.  Deliver the 
final test report after completion of the test.

1.5.2   Test Procedures and Reports

Test procedures shall explain in detail, step-by-step actions and expected 
results, demonstrating compliance with the requirements specified.  Test 
reports shall be used to document results of the tests.  Reports shall be 
delivered to the Government within 7 days after completion of each test.

1.5.3   Line Supervision

1.5.3.1   Signal and Data Transmission System (DTS) Line Supervision

All signal and DTS lines shall be supervised by the system.  The system 
shall supervise the signal lines by monitoring the circuit for changes or 
disturbances in the signal, and for conditions as described in UL 1076 for 
line security equipment.  The system shall initiate an alarm in response to 
a current change of 5 percent or greater.  The system shall also initiate 
an alarm in response to opening, closing, shorting, or grounding of the 
signal and DTS lines.

1.5.3.2   Data Encryption

The system shall incorporate data encryption equipment on data transmission 
circuits as shown.  The algorithm used for encryption shall be the Advanced 
Encryption Standard (AES) algorithm described in Federal Information 
Processing Standards (FIPS) 197 of TDES as described in FIPS 46-3 
standards, ASC/X9 X9.52, as a minimum.

1.6   ENVIRONMENTAL REQUIREMENTS

1.6.1   Exterior Environment

System components that are installed in locations exposed to weather shall 
be rated for continuous operation under ambient environmental conditions of 
-30 to plus 122 degrees F dry bulb and 10 to 95 percent relative humidity, 
condensing.  In addition, the system components shall be rated for 
continuous operation when exposed to performance conditions as specified in 
UL 294 and UL 639 for outdoor use equipment.  Components shall be rated for 
continuous operation when exposed to rain as specified in NEMA 250 and 
winds up to 85 mph, measured vertically.

1.6.2   Hazardous Environment

System components located in areas where fire or explosion hazards may 
exist because of flammable gases or vapors, flammable liquids, combustible 
dust, or ignitable fibers or flying particles, shall be rated and installed 
according to Chapter 5 of the NFPA 70 and as shown.
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1.7   MAINTENANCE AND SERVICE

1.7.1   Warranty Period

Provide all labor, equipment, and materials required to maintain the entire 
system in an operational state as specified, for a period of one year after 
formal written acceptance of the system to include scheduled and 
nonscheduled adjustments.

1.7.2   Description of Work

The adjustment and repair of the system includes all computer equipment, 
software updates, communications transmission equipment and DTS, local 
processors, entry control, and support equipment.  Responsibility shall be 
limited to Contractor installed equipment.  Repair, calibration, and other 
work shall be provided and performed in accordance with the manufacturer's 
documentation and instruction.  The maintenance manual shall include 
descriptions of maintenance for all equipment including inspection, 
periodic prevention maintenance, fault diagnosis, and repair or replacement 
of defective components.

1.7.3   Personnel

Service personnel shall be certified in the maintenance and repair of the 
specific type of equipment installed and qualified to accomplish work 
promptly and satisfactorily.  The Government shall be advised in writing of 
the name of the designated service representative, and of any change in 
personnel.

1.7.4   Schedule of Work

Perform two minor inspections at 6 month intervals (or more often if 
required by the manufacturer), and two major inspections offset equally 
between the minor inspections to effect quarterly inspection of alternating 
magnitude.

1.7.4.1   Minor Inspections

Minor inspections shall include visual checks and operational tests of 
peripheral equipment, local processors, and electrical and mechanical 
controls.  Minor inspections shall also include mechanical adjustment of 
laser printers.

1.7.4.2   Major Inspections

Major inspections shall include work described under paragraph "Minor 
Inspections" and the following work:

a.  Clean interior and exterior surfaces of all system equipment and 
local processors, including workstation monitors and keyboards.

b.  Perform diagnostics on all equipment.

c.  Run all system software diagnostics and correct all diagnosed 
problems.

d.  Resolve any previous outstanding problems.

e.  Purge and compress data bases.

SECTION 28 20 01  Page 11



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

f.  Review network configuration.

1.7.4.3   Scheduled Work

Scheduled work shall be performed during regular working hours, Monday 
through Friday, excluding federal holidays.

1.7.5   Emergency Service

The Government will initiate service calls when the system is not 
functioning properly.  Qualified personnel shall be available to provide 
service to the complete system.  The Government shall be furnished with a 
telephone number where the service supervisor can be reached at all times. 
Service personnel shall be at site within 4 hours after receiving a request 
for service.  The system shall be restored to proper operating condition 
within 8 hours after service personnel arrive onsite and obtain access to 
the system.

1.7.6   Operation

Performance verification test procedures shall be used after all scheduled 
maintenance and repair activities to verify proper component and system 
operation.

1.7.7   Records and Logs

Keep records and logs of each task, and organize cumulative records for 
each component, and for the complete system chronologically resulting in a 
continuous log to be maintained for all devices.  The log shall contain all 
initial settings.  Complete logs shall be kept and shall be available for 
inspection onsite, demonstrating that planned and systematic adjustments 
and repairs have been accomplished for the system.

1.7.8   Work Requests

Separately record each service call request, as received.  The form shall 
include the serial number identifying the component involved, its location, 
date and time the call was received, specific nature of trouble, names of 
service personnel assigned to the task, instructions describing what has to 
be done, the amount and nature of the material to be used, the time and 
date work started, and the time and date of completion.  Deliver a record 
of the work performed within 5 days after work is accomplished.

1.7.9   System Modifications

Make any recommendations for system modification in writing to the 
Government.  System modifications shall not be made without prior approval 
of the Government.  Any modifications made to the system shall result in 
the updating of the operation and maintenance manuals as well as any other 
documentation affected.

1.7.10   Software

Provide a description of all software updates to the Government, who will 
then decide whether or not they are appropriate for implementation.  After 
notification by the Government, implement the designated software updates 
and verify operation in the system.  These updates shall be accomplished in 
a timely manner, fully coordinated with system operators, and shall be 
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incorporated into the operation and maintenance manuals, and software 
documentation.  Make a system image file so the system can be restored to 
its original state if the software update adversely affects system 
performance.

PART 2   PRODUCTS

2.1   MATERIALS REQUIREMENTS

2.1.1   Materials and Equipment

Units of equipment that perform identical, specified functions shall be 
products of a single manufacturer.  All material and equipment shall be new 
and currently in production.  Each major component of equipment shall have 
the manufacturer's model and serial number in a conspicuous place.  System 
equipment shall conform to UL 294 and UL 1076.

2.1.2   Nameplates

Laminated plastic nameplates shall be provided for local processors.  Each 
nameplate shall identify the local processor and its location within the 
system.  Laminated plastic shall be 1/8 inch thick, white with black center 
core.  Nameplates shall be a minimum of 1 x 3 inches, with minimum 1/4 inch 
high engraved block lettering.  Nameplates shall be attached to the inside 
of the enclosure housing the local processor.  Other major components of 
the system shall have the manufacturer's name, address, type or style, 
model or serial number, and catalog number on a corrosion resistant plate 
secured to the item of equipment.  Nameplates will not be required for 
devices smaller than 1 x 3 inches.

2.1.3   Power Line Surge Protection

Equipment connected to alternating current circuits shall be protected from 
power line surges.  Equipment protection shall withstand surge test 
waveforms described in IEEE C62.41.1 and IEEE C62.41.2.  Fuses shall not be 
used for surge protection.

2.1.4   Device Wiring and Communication Circuit Surge Protection

Inputs shall be protected against surges induced on device wiring.  Outputs 
shall be protected against surges induced on control and device wiring 
installed outdoors and as shown.  Communications equipment shall be 
protected against surges induced on any communications circuit.  Cables and 
conductors, except fiber optics, which serve as communications circuits 
from server console to field equipment, and between field equipment, shall 
have surge protection circuits installed at each end.  Protection shall be 
furnished at equipment, and additional triple electrode gas surge 
protectors rated for the application on each wire line circuit shall be 
installed within 3 feet of the building cable entrance.  Fuses shall not be 
used for surge protection.  Test the inputs and outputs in both normal mode 
and common mode using the following two waveforms:

a.  A 10 microsecond rise time by 1000 microsecond pulse width 
waveform with a peak voltage of 1500 Volts and a peak current of 
60 amperes.

b.  An 8 microsecond rise time by 20 microsecond pulse width waveform 
with a peak voltage of 1000 Volts and a peak current of 500 
amperes.
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2.1.5   Power Line Conditioners

Furnish a power line conditioner for the ESS control server equipment and 
each local processor.  The power line conditioners shall be of the 
ferro-resonant design, with no moving parts and no tap switching, while 
electrically isolating the secondary from the power line side.  The power 
line conditioners shall be sized for 125 percent of the actual connected 
kVA load.  Characteristics of the power line conditioners shall be as 
follows:

a.  At 85 percent load, the output voltage shall not deviate by more 
than plus or minus 1 percent of nominal when the input voltage 
fluctuates between minus 20 percent to plus 10 percent of nominal.

b.  During load changes of zero to full load, the output voltage shall 
not deviate by more than plus or minus 3 percent of nominal.  Full 
correction of load switching disturbances shall be accomplished 
within 5 cycles, and 95 percent correction shall be accomplished 
within 2 cycles of the onset of the disturbance.

c.  Total harmonic distortion shall not exceed 3.5 percent at full 
load.

2.1.6   Field Enclosures

2.1.6.1   Interior Electronics

System electronics to be used in an interior environment shall be housed in 
enclosures which meet the requirements of NEMA 250 Type 12.

2.1.6.2   Exterior Electronics

System electronics to be used in an exterior environment shall be housed in 
enclosures which meet the requirements of NEMA 250 Type 4.

2.1.6.3   Corrosion Resistant

System electronics to be used in a corrosive environment as defined in 
NEMA 250 shall be housed in metallic non-corrosive enclosures which meet 
the requirements of NEMA 250 Type 4X.

2.1.6.4   Hazardous Environment Equipment

System electronics to be used in a hazardous environment shall be housed in 
a enclosures which meet the requirements of paragraph "Hazardous 
Environment".

2.1.7   Fungus Treatment

System components located in fungus growth inductive environments shall be 
completely treated for fungus resistance.  Treating materials containing a 
mercury bearing fungicide shall not be used.  Treating materials shall not 
increase the flammability of the material or surface being treated.  
Treating materials shall cause no skin irritation or other injury to 
personnel handling it during fabrication, transportation, operation, or 
maintenance of the equipment, or during use of the finished items when used 
for the purpose intended.
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2.1.8   Tamper Provisions

2.1.8.1   Tamper Switches

Enclosures, cabinets, housings, boxes, and fittings having hinged doors or 
removable covers and which contain circuits or connections of the system 
and its power supplies, shall be provided with cover operated, 
corrosion-resistant tamper switches, arranged to initiate an alarm signal 
when the door or cover is moved.  The enclosure and the tamper switch shall 
function together and shall not allow direct line of sight to any internal 
components before the switch activates.  Tamper switches shall be 
inaccessible until the switch is activated; have mounting hardware 
concealed so that the location of the switch cannot be observed from the 
exterior of the enclosure; be connected to circuits which are under 
electrical supervision at all times, irrespective of the protection mode in 
which the circuit is operating; shall be spring-loaded and held in the 
closed position by the door or cover; and shall be wired so that the 
circuit is broken when the door or cover is disturbed.

2.1.8.2   Enclosure Covers

Covers of pull and junction boxes provided to facilitate initial 
installation of the system need not be provided with tamper switches if 
they contain no splices or connections, but shall be protected by tamper 
resistant security fasteners.  Labels shall be affixed to such boxes 
indicating they contain no connections.

2.1.9   Locks and Key-Lock Switches

2.1.9.1   Locks

Locks shall be provided on system enclosures for maintenance purposes.  
Locks shall be UL listed, conventional key type lock having a combination 
of 5 cylinder pin and 5-point 3 position side bar.  Keys shall be stamped 
"U.S. GOVT. DO NOT DUP".  The locks shall be arranged so that the key can 
only be withdrawn when in the locked position.  Maintenance locks shall be 
keyed alike and only 2 keys shall be furnished for all of these locks.

2.1.9.2   Key-Lock-Operated Switches

Key-lock-operated switches required to be installed on system components 
shall be UL listed, conventional key type lock having a combination of 5 
cylinder pin and 5-point 3 position side bar.  Keys shall be stamped "U.S. 
GOVT. DO NOT DUP".  Key-lock-operated switches shall be 2 position, with 
the key removable in either position.  All key-lock-operated switches shall 
be keyed differently and only 2 keys shall be furnished for each 
key-lock-operated-switch.

2.1.9.3   Construction Locks

A set of temporary locks shall be used during installation and 
construction.  The final set of locks installed and delivered to the 
Government shall not include any of the temporary locks.

2.1.10   System Components

System components shall be designed for continuous operation.  Electronic 
components shall be solid state type, mounted on printed circuit boards 
conforming to UL 796.  Printed circuit board connectors shall be plug-in, 

SECTION 28 20 01  Page 15



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

quick-disconnect type.  Power dissipating components shall incorporate 
safety margins of not less that 25 percent with respect to dissipation 
ratings, maximum voltages, and current carrying capacity.  Control relays 
and similar switching devices shall be solid state type or sealed 
electro-mechanical.

2.1.10.1   Modularity

Equipment shall be designed for increase of system capability by 
installation of modular components.  System components shall be designed to 
facilitate maintenance through replacement of modular subassemblies and 
parts.

2.1.10.2   Maintainability

Components shall be designed to be maintained using commercially available 
tools and equipment.  Components shall be arranged and assembled so they 
are accessible to maintenance personnel.  There shall be no degradation in 
tamper protection, structural integrity, EMI/RFI attenuation, or line 
supervision after maintenance when it is performed in accordance with 
manufacturer's instructions.

2.1.10.3   Interchangeability

The system shall be constructed with off-the-shelf components which are 
physically, electrically and functionally interchangeable with equivalent 
components as complete items.  Replacement of equivalent components shall 
not require modification of either the new component or of other components 
with which the replacement items are used.  Custom designed or 
one-of-a-kind items shall not be used.  Interchangeable components or 
modules shall not require trial and error matching in order to meet 
integrated system requirements, system accuracy, or restore complete system 
functionality.

2.1.10.4   Product Safety

System components shall conform to applicable rules and requirements of 
NFPA 70 and UL 294.  System components shall be equipped with instruction 
plates including warnings and cautions describing physical safety, and 
special or important procedures to be followed in operating and servicing 
system equipment.

2.1.11   Controls and Designations

Controls and designations shall be as specified in NEMA ICS 1.

2.1.12   Special Test Equipment

Provide all special test equipment, special hardware, software, tools, and 
programming or initialization equipment needed to start or maintain any 
part of the system and its components.  Special test equipment is defined 
as any test equipment not normally used in an electronics maintenance 
facility.

2.2   ESS SYSTEM SERVER HARDWARE

The ESS computer(s) shall be standard, off the shelf, unmodified digital 
computer of modular design.
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2.2.1   Processor Speed

The processor shall utilize a minimum architecture of a 32-bit CSIC. The 
operating speed of the processor shall be a minimum of:

Server or Regional Server 2.4 GHZ

2.2.2   Memory

The minimum installed and expandable RAM memory sizes are as follows:

Installed Expandable

Server or Regional Server 512 MB 2.0 GB

2.2.3   Power Supply

The power supply shall have a minimum capacity of:

Workstation 200 Watts

Server or Regional Server 330 Watts

2.2.4   Serial Ports

Provide the following ports on each workstation type, as a minimum:

a.  Two TIA-232 serial.

b.  Serial ports shall have adjustable data transmission rates from 
9600 to 115.2 Kbps and shall be selectable under program control.

c.  One enhanced parallel port.

d.  One RJ-45 Network Interface Connector.

e.  Two PS/2 or 6-pin mini-DIN ports for keyboard and mouse.

f.  Two USB ports.

2.2.5   Color Monitor

The monitor shall be no less than 17 inches with a minimum resolution of 
1280 by 1024 pixels, non-interlaced, and a maximum dot pitch of 0.28 
millimeters.  The video card shall support at least 256 colors at a 
resolution of 1280 by 768.   The workstations shall operate with the 
following minimum size and types of video RAM:

Server or Regional Server Integrated controller with 8 MB of SDRAM

SECTION 28 20 01  Page 17



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

2.2.6   Keyboard A101

A keyboard having a minimum 64 character, standard ASCII character, based 
on ANSI INCITS 154 shall be furnished.

2.2.7   Enhancement Hardware

Enhancement hardware, such as special function keyboards, special function 
keys, or mouse shall be provided for frequently used operator commands, or 
as shown, such as:  Help, Alarm Acknowledge, Place Zone In Access, Place 
Zone In Secure, System Test, Print Reports, Change Operator, and Display 
Graphics.

2.2.8   Disk Storage

A hard disk with controller having a maximum average access time of 10 
milliseconds shall be provided.  The hard disk shall provide a minimum 
formatted storage:

Server or Regional Server 40 GB SCSI\EIDE @7200 RPM

2.2.9   Modem

A modem shall be provided and operate at 57,600 bps, full duplex on 
circuits using asynchronous communications.  Modem shall have error 
detection, auto answer/autodial, and call-in-progress detection.  The modem 
shall meet the requirements of ITU V.34, ITU V.92 for error correction and 
ITU V.42 for data compression standards, and shall be suitable for 
operating on unconditioned voice grade telephone lines in conformance with 
47 CFR 68.

2.2.10   Audible Alarm

The manufacturer's standard audible alarm shall be provided.  Each of the 
computer station types shall include a soundboard and speakers to provide 
audio indications for the operator.

2.2.11   Mouse

A mouse with a minimum resolution of 400 dots per inch shall be provided.

2.2.12   Optical Disk

A Optical Disk nominal storage capacity of 700 megabytes shall be 
provided.  These drives shall have the following minimum characteristics:

Data Transfer Rate 3.6 Mbps

Average Access Time 150 milliseconds

Cache memory 256 Kbytes

Data throughput 3.6 Mbyte/second, minimum

Read speed 48x
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Write speed 32x

2.2.13   DVD/DVD-RW

A DVD/DVD-RW nominal storage capacity of 4.7 Gigabytes shall be provided.  
These drives shall have the following minimum characteristics:

Data Transfer Rate 3.6 Mbps

Average Access Time 150 milliseconds

Cache memory 256 Kbytes

Data throughput 3.6 Mbyte/second, minimum

Read speed 12x

Write speed 4x

2.2.14   Report Printer

Provide a report printer and interconnect to the ESS server equipment.  The 
printer shall be a laser printer with printer resolution of at least 600 
dots per inch.  The printer shall have at least 2 megabytes of RAM.  
Printing speed shall be at least 8 pages per minute with a 100-sheet paper 
cassette and with automatic feed.

2.2.15   Controllers

Provide controllers required for operation of specified peripherals, 
serial, and parallel ports.

2.2.16   Uninterruptible Power Supply (UPS)

Provide a self contained UPS, suitable for installation and operation at 
the ESS server.  Size the UPS to provide a minimum of 6 hours of operation 
of the ESS server equipment.  If the facility is without an emergency 
backup generator, the UPS shall provide necessary battery backup power for 
24 hours.  Equipment connected to the UPS shall not be affected by a power 
outage of a duration less than the rated capacity of the UPS.  UPS shall be 
complete with necessary power supplies, transformers, batteries, and 
accessories and shall include visual indication of normal power operation, 
UPS operation, abnormal operation and visual and audible indication of low 
battery power.  The UPS condition shall be monitored by the ESS and 
displayed at the ESS server through the use of outputs or data stream from 
the UPS.

2.2.17   Enrollment Center Equipment

Enrollment of credential user stations shall be provided on ESS server to 
enroll personnel into, and disenroll personnel from, the system database.  
The enrollment equipment shall only be accessible to authorized entry 
control enrollment personnel.  Provide 500 credential cards for all 
personnel to be enrolled at the site plus an extra 50 percent for future 
use.  The enrollment equipment shall include subsystem configuration 
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controls and electronic diagnostic aids for subsystem setup and 
troubleshooting with the ESS server.  A printer shall be provided for the 
enrollment station which meets the requirements of paragraph "Report 
Printer".

2.3   SOFTWARE

2.3.1   System Software

System software shall perform the following functions:

a.  Support multi-user operation with multiple tasks for each user.

b.  Support operation and management of peripheral devices.

c.  Provide file management functions for disk I/O, including creation 
and deletion of files, copying files, a directory of all files 
including size and location of each sequential and random ordered 
record.

d.  Provide printer spooling.

e.  The system shall be designed to support any industry standard net 
protocol and topology listed below:

(1)  TCP/IP
(2)  Novel Netware (IPX/SPX)
(3)  Digital PATHWORKS
(4)  Banyan VINES
(5)  IBM LAN Server (NetBEUI)
(6)  IBM SNA Networks
(7)  Microsoft LAN Manager (NetBEUI)
(8)  NFS Networks
(9)  Remote Access Service (RAS) via ISDN, x.25, and standard 
phone lines

f.  The system shall be Open Database Connectivity (ODBC) compliant.

g.  The system shall support a relational database management system 
with the proper 32-bit ODBC drivers.  Examples of these databases 
include, but are not limited to, Microsoft SQL 2000, Oracle Server 
8i / 9i, or IBM B2 Universal Server 7.2.

h.  The system shall be portable across multiple platforms to take 
full advantage of multiple hardware architectures, without 
changing system software.

i.  The system shall support any standard video input source that 
utilizes a Red/Green/Blue (RGB), Composite, or S-Video signal.  
Monitor resolution shall support a minimum of 1024 x 768 pixels 
with SVGA graphics standards.

j.  The system shall be designed to support any standard thermal dye 
transfer credential printer with certified drivers.  The system 
shall also support any ink jet, laser, or dot matrix printer with 
certified drivers.

k.  The system shall be designed to support an advanced distributed 
network architecture, where intelligent system controllers (ISCs) 
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do not need to be home-run wired back to the database server.  
ISCs shall be wired to any authorized PC that is licensed to run 
the system software.  The system shall also support dual path 
upstream communications between the ISC and client database 
server.  ISCs shall be connected to the Local Area Network 
(LAN)/Wide Area Network (WAN) via industry standard RS-232/485 
communications protocol.  As such, any alarm in the system shall 
be capable of being routed to any client workstation(s) on the 
network, regardless of the ISC that generated the alarm.

2.3.2   Software Scalability

The system software shall be scalable as shown.  The software shall have 
the capability of managing the total operations of the ESS system capacity 
of credential readers, alarm inputs, control outputs, and peripheral 
equipment as shown, as governed by licensing agreements.  Minimum 
requirements for server additions shall be driven by bandwidth and latency 
calculations provided by the manufacturer of the ESS system.

2.3.3   System Architecture

Provide server and workstation configurations with all necessary 
connectors, interfaces, and accessories as shown.

2.3.4   Database Definition Process

Software shall be provided to define and modify each point in the database 
using operator commands.  The definition shall include all parameters and 
constraints associated with each commandable output, zone, terminal device, 
etc.  Data entry software shall provide mass enrollment capability, such 
that multiple devices may be assigned similar parameters with a single 
entry.  Each database item shall be callable for display or printing, 
including EPROM, ROM and RAM resident data.  The database shall be defined 
and entered into the ESS based upon input from the Government.

2.3.5   Software Tamper

The ESS shall annunciate a tamper alarm when unauthorized changes to the 
system database files are attempted.  Three consecutive unsuccessful 
attempts to log onto the system shall generate a software tamper alarm.  A 
software tamper alarm shall also be generated when an operator or other 
individual makes 3 consecutive unsuccessful attempts to invoke central 
processor functions beyond their authorization level.  The ESS shall 
maintain a transcript file of the last 5000 commands entered at each ESS 
server to serve as an audit trail.  The system shall not allow write access 
to the system transcript files by any person, regardless of their 
authorization level.  The system shall only allow acknowledgment of 
software tamper alarms and read access to the system transcript files by 
operators and managers with the highest password authorization level 
available in the system.

2.3.6   Application Software

The application software shall provide the interface between the alarm 
annunciation and entry control local processors; monitor all DTS links; 
operate displays; report alarms; generate reports; and assist in training 
system operators.  Application software shall perform the following 
functions:
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a.  Support operation and management of peripheral devices.

b.  Provide printer spooling.

c.  The system shall be Open Database Connectivity (ODBC) compliant.

2.3.6.1   Operator's Commands

The operator's commands shall provide the means for entry of monitoring and 
control commands, and for retrieval of system information.  Processing of 
operator commands shall commence within 1 second of entry, with some form 
of acknowledgment provided at that time.  The operator's commands shall 
perform tasks including:

a.  Request help with the system operation.

b.  Acknowledge alarms.

c.  Clear alarms.

d.  Place zone in access.

e.  Place zone in secure.

f.  Test the system.

g.  Generate and format reports.

h.  Print reports.

i.  Change operator.

j.  Entry control functions.

2.3.6.2   Command Input

Operator's commands shall be full English language words, acronyms, or 
graphic symbols selected to allow operators to use the system without 
extensive training or data processing backgrounds.  The system shall prompt 
the operator in English word, phrase, or acronym.  Commands shall be 
available in an abbreviated mode, in addition to the full English language 
(words and acronyms) commands, allowing an experienced operator to 
disregard portions, or all, of the prompt-response requirements.

2.3.6.3   Command Input Errors

The system shall supervise operator inputs to ensure they are correct for 
proper execution.  Operator input assistance shall be provided whenever a 
command cannot be executed because of operator input errors.  The system 
shall explain to the operator, in English words and phrases, why the 
command cannot be executed.  Error responses requiring an operator to look 
up a code in a manual or other document will not be accepted.  Conditions 
for which operator error assist messages shall be generated include:

a.  The command used is incorrect or incomplete.

b.  The operator is restricted from using that command.

c.  The command addresses a point which is disabled or out of service.

SECTION 28 20 01  Page 22



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

d.  The command addresses a point which does not exist.

e.  The command would violate constraints.

Additionally, the system shall write all input keystrokes to a file on the 
hard drive for subsequent audit purposes.

2.3.6.4   Enhancements

The system shall implement the following enhancements by use of special 
function keys or mouse, in addition to all other command inputs specified:

2.3.6.4.1   Help

Used to produce a display for all commands available to the operator.  The 
help command, followed by a specific command, shall produce a short 
explanation of the purpose, use, and system reaction to that command.

2.3.6.4.2   Acknowledge Alarms

Used to acknowledge that the alarm message has been observed by the 
operator.

2.3.6.4.3   Clear Alarms

Used to remove an alarm from the active screen.

2.3.6.4.4   Input Guard Response

The system shall provide preprogrammed guard responses to allow the 
monitoring force to create a log of responses to alarm events.  The 
preprogrammed guard inputs shall include phrases such as "dispatched 
security personnel", "contacted supervisor", or "false alarm".

2.3.6.4.5   System Test

Allows the operator to initiate a system wide operational test.

2.3.6.4.6   Print Reports

Allows the operator to initiate printing of reports.

2.3.6.4.7   Change Operator

Used for changing operators.

2.3.6.5   System Access Control

The system shall provide a means to define system operator capability and 
functions through multiple, password protected operator levels.  At least 3 
operator levels shall be provided.  System operators and managers with 
appropriate password clearances shall be able to change operator levels for 
all operators.  Three successive attempts by an operator to execute 
functions beyond their defined level during a 24-hour period shall initiate 
a software tamper alarm.  A minimum of 32 passwords shall be usable with 
the system software.  The system shall display the operator's name or 
initials in the console's first field.  The system shall be capable of 
printing the operator's name or initials, action, date, and time on the 
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system printer at log-on and log-off.  The password shall not be displayed 
or printed.  Each password shall be definable and assignable for the 
following:

a.  Commands usable.

b.  Menus available for display.

c.  Access to system software.

d.  Access to application software.

e.  Individual zones which are to be accessed.

f.  Access to database.

2.3.6.6   Alarm Monitoring Software

This program shall monitor all local processors and DTS circuits and notify 
the operator of an alarm condition.  Alarms shall be displayed on the 
console's text and graphics map monitors.  Higher priority alarms shall be 
displayed first; and within alarm priorities, the oldest unacknowledged 
alarm shall be displayed first.  An alarm is latched into the system upon 
activation/annunciation. Once in alarm, no subsequent alarms from that 
specific device need be annunciated until the current alarm is investigated 
and cleared. The system may provide a counter to indicate the number of 
subsequent alarms from that specific device that occurred after the initial 
alarm, but no additional alarms are to be annunciated until the current 
alarm is "cleared".  Operator acknowledgment of one alarm silences the 
audible alarm and changes associated text icons from flashing to steady 
state red.  These icons remain to indicate that the alarm is still open and 
the system is awaiting identification of the course and resolution by the 
operator.  The operator can resolve the alarm by dispatching guards/ 
response force to investigate.  After the operator has satisfactorily 
determined the cause of the alarm and is prepared to enter pertinent 
information into the log, the operator will "clear" the alarm.  Clearing 
the alarm indicates to the system that the operator needs to be notified of 
any new alarms from that device.  Programmable alarm data to be displayed 
shall include type of alarm, location of alarm, and secondary alarm 
messages.  Alarm data to be printed shall include:  type of alarm, location 
of alarm, date and time (to nearest second) of occurrence, operator 
acknowledgement instructions, and operator response.  A unique message 
field with a width of 60 characters shall be provided for each alarm.  
Assignment of messages to a device shall be an operator editable function.  
Secondary messages shall be assignable by the operator for printing to 
provide further information and shall be editable by the operator.  The 
system shall provide for 25 secondary messages with a field of 4 lines of 
60 characters each.  The most recent 1000 alarms shall be stored and shall 
be recallable by the operator using the report generator.

2.3.6.7   Monitor Display Software

Monitor display software shall provide for text displays that include zone 
status integrated into the display.  Different colors shall be used for the 
various components and real time data.  Colors shall be uniform on all 
displays.  The following color coding shall be followed.

a.  FLASHING RED to alert an operator that a zone has gone into an 
alarm or that primary power has failed.
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b.  RED to alert an operator that a zone is in alarm and that the 
alarm has been acknowledged.

c.  YELLOW to advise an operator that a zone is in access.

d.  GREEN to indicate that a zone is secure or that power is on.

2.3.6.8   User Defined Prompts/Messages Linked to Alarms

The System shall provide a means to relate operator defined prompts and 
other messages to predefined alarms.  Whenever one of the predefined alarms 
is annunciated on a system control terminal, the prompts or messages 
related to the alarm shall be automatically displayed.

2.3.6.9   System Test Software

This software shall enable the operator to initiate a test of the system.  
This test can be of the entire system or of a particular portion of the 
system at the operator's option.  The results of each test shall be stored 
for future display or print out in report form.

2.3.6.10   Report Generator

Software shall be provided with commands to generate reports for 
displaying, printing, and storing on disk and tape.  Reports shall be 
stored by type, date, and time and shall be printed on the report printer.  
Reports shall be spooled, allowing the printing of one report to be 
complete before the printing of another report commences.  The dynamic 
operation of the system shall not be interrupted to generate a report.  The 
report generation mode, either periodic, automatic or on request, shall be 
operator selectable.  The report shall contain the time and date when the 
report was printed, and the name of operator generating the report.  The 
exact format of each report type shall be operator configurable.

2.3.6.10.1   Periodic Automatic Report Modes

The system shall allow for specifying, modifying, or inhibiting the report 
to be generated, the time the initial report is to be generated, the time 
interval between reports, end of period, and the output peripheral.

2.3.6.10.2   Request Report Mode

The system shall allow the operator to request at any time an immediate 
printout of any report.

2.3.6.10.3   Alarm Report

The alarm report shall include all alarms recorded by the system over an 
operator selectable time.  The report shall include such information as:  
the type of alarm (intrusion, tamper, etc.); the type of sensor; the 
location; the time; and the action taken.

2.3.6.10.4   System Test Report

This report documents the operational status of all system components 
following a system test.
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2.3.6.10.5   Access/Secure Report

This report documents all zones placed in access, the time placed in 
access, and the time placed in secure mode.

2.3.6.10.6   Entry Control Reports

The system shall generate hard copy reports of identifier, terminal, and 
tracking reports, and versions with defined parameters of the 
manufacturer's standard management and activity reports.

2.3.6.11   Entry Control Enrollment Software

The enrollment station shall provide database management functions for the 
system, and shall allow an operator to change and modify the data entered 
in the system as needed.  The enrollment station shall not have any alarm 
response or acknowledgment functions as a programmable function of the 
system.  Multiple, password protected access levels shall be provided at 
the enrollment station.  Database management and modification functions 
shall require a higher operator access level than personnel enrollment 
functions.  The program shall provide a means for disabling the enrollment 
program when it is unattended to prevent unauthorized use.  The program 
shall provide a method to enter personnel identifying information into the 
entry control database files through enrollment stations to include a 
credential unit in use at the installation.  The program shall allow entry 
of this data into the system database files through the use of simple menu 
selections and data fields.  The data field names shall be customized to 
suit user and site needs.  All personnel identity verification subsystems 
selected for use with the system shall fully support the enrollment 
function and shall be compatible with the entry control database files.

2.4   FIELD PROCESSING HARDWARE

2.4.1   Alarm Annunciation Local Processor

The alarm annunciation local processor shall respond to interrogations from 
the field device network, recognize and store alarm status inputs until 
they are transmitted to the ESS server and change outputs based on commands 
received from the ESS server.  The local processor shall also automatically 
restore communication within 10 seconds after an interruption with the 
field device network and provide dc line supervision on each of its alarm 
inputs.

2.4.1.1   Inputs

Local processor inputs shall monitor dry contacts for changes of state that 
reflect alarm conditions.  The local processor shall have at least 8 alarm 
inputs which allow wiring as normally open or normally closed contacts for 
alarm conditions.  It shall also provide line supervision for each input by 
monitoring each input for abnormal open, grounded, or shorted conditions 
using dc current change measurements.  The local processor shall report 
line supervision alarms to the ESS server.  Alarms shall be reported for 
any condition that remains off normal at an input for longer than 500 
milliseconds.  Each alarm condition shall be transmitted to the ESS server 
during the next interrogation cycle.

2.4.1.2   Outputs

Local processor outputs shall reflect the state of commands issued by the 
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ESS server.  The outputs shall be a form C contact and shall include 
normally open and normally closed contacts.  The local processor shall have 
at least four command outputs.

2.4.1.3   Communications

The local processor shall be able to communicate with the ESS server via 
RS485 or TCP/IP as a minimum.

2.4.1.4   Processor Power Supply

Local processor and devices shall be powered from an uninterruptible power 
source.  The uninterruptible power source shall provide 8 hours of battery 
back-up power in the event of primary power failure and shall automatically 
fully recharge the batteries within 12 hours after primary power is 
restored.  If the facility is without an emergency generator, the 
uninterruptible power source shall provide 24 hours of battery backup 
power.  There will be no equipment malfunctions or perturbations or loss of 
data during the switch from primary to battery power and vice versa.  
Batteries shall be sealed, non-outgassing type.  The power supply shall be 
equipped with an indicator for ac input power and an indicator for dc 
output power.  Loss of primary power shall be reported to the ESS server as 
an alarm.

2.4.1.5   Auxiliary Equipment Power

A GFI service outlet shall be furnished inside the local processor's 
enclosure.

2.4.2   Entry Control Local Processor

The entry control local processor shall respond to interrogations from the 
field device network, recognize and store alarm status inputs until they 
are transmitted to the ESS server and change outputs based on commands 
received from the ESS server.  The local processor shall also automatically 
restore communication within 10 seconds after an interruption with the 
field device network and provide dc line supervision on each of its alarm 
inputs.  The entry control local processor shall provide local entry 
control functions including communicating with field devices such as card 
readers, gate and door operators.  The processor shall also accept data 
from entry control field devices as well as database downloads and updates 
from the ESS server that include enrollment and privilege information.  The 
processor shall also send indications of success or failure of attempts to 
use entry control field devices and make comparisons of presented 
information with stored identification information.  The processor shall 
grant or deny entry by sending control signals to portal control devices 
and mask intrusion alarm annunciation from devices stimulated by authorized 
entries.  The entry control local processor shall use inputs from entry 
control devices to change modes between access and secure.  The local 
processor shall maintain a date-time and location stamped record of each 
transaction and transmit transaction records to the ESS server.  The 
processor shall operate as a stand-alone portal controller using the 
downloaded data base during periods of communication loss between the local 
processor and the ESS server.  The processor shall store a minimum 4000 
transactions during periods of communication loss between the local 
processor and the ESS server for subsequent upload to the ESS server upon 
restoration of communication.
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2.4.2.1   Inputs

Local processor inputs shall monitor dry contacts for changes of state that 
reflect alarm conditions.  The local processor shall have at least 8 alarm 
inputs which allow wiring as normally open or normally closed contacts for 
alarm conditions.  It shall also provide line supervision for each input by 
monitoring each input for abnormal open, grounded, or shorted conditions 
using dc current change measurements.  The local processor shall report 
line supervision alarms to the ESS server.  Alarms shall be reported for 
any condition that remains off normal at an input for longer than 500 
milliseconds.  Each alarm condition shall be transmitted to the ESS server 
during the next interrogation cycle.  The entry control local processor 
shall include the necessary software drivers to communicate with entry 
control field devices.  Information generated by the entry control field 
devices shall be accepted by the local processor and automatically 
processed to determine valid identification of the individual present at 
the portal.  Upon authentication of the credentials or information 
presented, the local processor shall automatically check privileges of the 
identified individual, allowing only those actions granted as privileges.  
Privileges shall include, but not be limited to, time of day control, day 
of week control, group control, and visitor escort control.  The local 
processor shall maintain a date-time and location stamped record of each 
transaction.  A transaction is defined as any successful or unsuccessful 
attempt to gain access through a controlled portal by the presentation of 
credentials or other identifying information.

2.4.2.2   Outputs

Local processor outputs shall reflect the state of commands issued by the 
ESS server.  The outputs shall be a form C contact and shall include 
normally open and normally closed contacts.  The local processor shall have 
at least 4 addressable outputs.  The entry control local processor shall 
also provide control outputs to portal control devices.

2.4.2.3   Communications

The local processor shall be able to communicate with the ESS server via 
RS485 or TCP/IP as a minimum.  The system manufacturer shall provide 
strategies for downloading database information for panel configurations 
and cardholder data to minimize the required download time when using IP 
connectivity.

2.4.2.4   Processor Power Supply

Local processor and devices shall be powered from an uninterruptible power 
source.  The uninterruptible power source shall provide 6 hours of battery 
back-up power in the event of primary power failure and shall automatically 
fully recharge the batteries within 12 hours after primary power is 
restored.  There shall be no equipment malfunctions or perturbations or 
loss of data during the switch from primary to battery power and vice 
versa.  Batteries shall be sealed, non-outgassing type.  The power supply 
shall be equipped with an indicator for ac input power and an indicator for 
dc output power.

2.4.2.5   Auxiliary Equipment Power

A GFI service outlet shall be furnished inside the local processor's 
enclosure.
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2.5   FIELD PROCESSING SOFTWARE

All Field processing software described in this specification shall be 
furnished as part of the complete system.

2.5.1   Operating System

Each local processor shall contain an operating system that controls and 
schedules that local processor's activities in real time.  The local 
processor shall maintain a point database in its memory that includes all 
parameters, constraints, and the latest value or status of all points 
connected to that local processor.  The execution of local processor 
application programs shall utilize the data in memory resident files.  The 
operating system shall include a real time clock function that maintains 
the seconds, minutes, hours, date and month, including day of the week.  
Each local processor real time clock shall be automatically synchronized 
with the ESS server at least once per day to plus or minus 10 seconds (the 
time synchronization shall be accomplished automatically, without operator 
action and without requiring system shutdown).

2.5.1.1   Startup

The local processor shall have startup software that causes automatic 
commencement of operation without human intervention, including startup of 
all connected Input/Output functions.  A local processor restart program 
based on detection of power failure at the local processor shall be 
included in the local processor software.  The startup software shall 
initiate operation of self-test diagnostic routines.  Upon failure of the 
local processor, if the database and application software are no longer 
resident, the local processor shall not restart and systems shall remain in 
the failure mode indicated until the necessary repairs are made.  If the 
database and application programs are resident, the local processor shall 
immediately resume operation.

2.5.1.2   Operating Mode

Each local processor shall control and monitor inputs and outputs as 
specified, independent of communications with the ESS server or designated 
workstations.  Alarms, status changes and other data shall be transmitted 
to the ESS server or designated workstations when communications circuits 
are operable.  If communications are not available, each local processor 
shall function in a stand-alone mode and operational data, including the 
status and alarm data normally transmitted to the ESS server shall be 
stored for later transmission to the ESS server or designated 
workstations.  Storage for the latest 4000 events shall be provided at each 
local processor, as a minimum.  Each local processor shall accept software 
downloaded from the ESS server.  The panel shall support flash ROM 
technology to accomplish firmware downloads from a central location.

2.5.1.3   Failure Mode

Upon failure for any reason, each local processor shall perform an orderly 
shutdown and force all local processor outputs to a predetermined (failure 
mode) state, consistent with the failure modes shown and the associated 
control device.

2.5.2   Functions

Provide software necessary to accomplish the following functions, as 
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appropriate, fully implemented and operational, within each local processor.

a.  Monitoring of inputs.

b.  Control of outputs.

c.  Reporting of alarms automatically to the ESS server.

d.  Reporting of sensor and output status to ESS server upon request.

e.  Maintenance of real time, automatically updated by the ESS server 
at least once a day.

f.  Communication with the ESS server.

g.  Execution of local processor resident programs.

h.  Diagnostics.

i.  Download and upload data to and from the ESS server.

2.6   ENTRY CONTROL DEVICES

2.6.1   Card Readers and Credential Cards

a.  Entry control card readers shall use unique coded data stored in 
or on a compatible credential card as an identifier.  The card 
readers shall be proximity type, and shall incorporate built-in 
heaters or other cold weather equipment to extend the operating 
temperature range as needed for operation at the site.  
Communications protocol shall be compatible with the local 
processor.  Furnish card readers to read 125 kHz passive proximity 
detection, contactless smart 3 track magnetic stripe entry cards.  
The cards shall contain coded data arranged as a unique 
identification code stored on or within the card, and of the type 
readable by the card readers.  Include within the card's encoded 
data, a non-duplicated unique identification code.  Enrollment 
equipment to support local encoding of badges including 
cryptographic and other internal security checks shall be supplied.

b.  The encoded data shall adhere to the Government Smart Card 
Interoperability Specification V2.1 (GSC-IS).  Any card formats 
that differ from the above specification must receive approval of 
the offered cards, readers, and data panels prior to the bid date 
be approved by the Government.

2.6.1.1   Data Encryption

Encryption between the card, card reader, and panels shall meet Federal 
Information Protocol Standards (FIPS) of FIPS 201 (Change Notice 1) and 
FIPS 197 (AES).

2.6.1.2   Magnetic Stripe

Magnetic stripe card readers shall read credential cards which meet the 
requirements of ISO 7810, ISO 7811-1, and ISO 7811-2.  Magnetic stripe 
credential cards shall use single layer 4000 oersted magnetic tape 
material.  The magnetic tape material shall be coated with Teflon and 
affixed to the back of the credential card near the top.  The number of 
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bits per inch, number of tracks, and number of unique codes available for 
the magnetic tape shall be in accordance with ISO 7811-1, and ISO 7811-2.

2.6.1.3   Wiegand Wire Effect

Wiegand card readers shall read credential cards which are encoded using 
Wiegand effect ferromagnetic wires laminated into the credential card.  The 
Wiegand card reader shall create a magnetic field and output a coded 
representation of the unique pattern of magnetic flux changes produced by 
moving the credential card through the card reader.  The output shall be a 
series of electrical signals and shall constitute a unique identification 
code number.  Wiegand credential cards shall use at least 24 binary digits 
to generate a unique credential card identification code.

2.6.1.4   Smart Cards

Smart card readers shall read credential cards whose characteristics of 
size and technology meet those defined by ANSI ISO/IEC 7816.  Smart card 
implementation shall adhere to the Government Smart Card Interoperability 
Specification (GSC-IS) and adhere to the data formats as specified by the 
DoD SEIWG format.  The readers shall have "flash" download capability to 
accommodate card format changes.  The card reader shall have the capability 
of reading the card data and transmitting the data, or a portion thereof, 
to the ESS control panel.

2.6.1.5   Contactless Smart Card

Smart card readers shall read credential cards whose characteristics of 
size and technology meet those defined by ANSI ISO/IEC 7816.  Smart card 
implementation shall adhere to the Government Smart Card Interoperability 
Specification (GSC-IS) and adhere to the data formats as specified by the 
DoD SEIWG format.  The readers shall have "flash" download capability to 
accommodate card format changes.  The card reader shall have the capability 
of reading the card data and transmitting the data, or a portion thereof, 
to the ESS control panel.

2.6.1.6   Proximity

Proximity card readers shall use passive proximity detection and shall not 
require contact with the proximity credential card for proper operation.  
Passive detection proximity card readers shall use a swept-frequency, radio 
frequency field generator to read the resonant frequencies of tuned 
circuits laminated into compatible credential cards.  The resonant 
frequencies read shall constitute a unique identification code number.  The 
card reader shall read proximity cards in a range from 0 to at least 6 
inches from the reader.  The credential card design shall allow for a 
minimum of 32,000 unique identification codes per facility.

2.6.1.7   Card Reader Display

The card readers shall include an LED or other visual indicator display.  
The display shall indicate power on/off, and whether user passage requests 
have been accepted or rejected.

2.6.1.8   Card Reader Response Time

The card reader shall respond to passage requests by generating a signal to 
the local processor.  The response time shall be 800 milliseconds or less, 
from the time the card reader finishes reading the credential card until a 
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response signal is generated.

2.6.1.9   Card Reader Power

The card reader shall be powered from the source as shown and shall not 
dissipate more than 5 Watts.

2.6.1.10   Card Reader Mounting Method

Card readers shall be suitable for surface, semi-flush, pedestal, or 
weatherproof mounting as required.

2.6.1.11   Card Size and Dimensional Stability

Credential cards shall be 2-1/8 x 3-3/8 inches.  The credential card 
material shall be dimensionally stable so that an undamaged card with 
deformations resulting from normal use shall be readable by the card reader.

2.6.1.12   Card Materials and Physical Characteristics

The credential card shall be abrasion resistant, non-flammable, and present 
no toxic hazard to humans when used in accordance with manufacturer's 
instructions.  The credential card shall be impervious to solar radiation 
and the effects of ultra-violet light.

2.6.1.13   Card Construction

The credential card shall be of core and laminate or monolithic 
construction.  Lettering, logos and other markings shall be hot stamped 
into the credential material or direct printed.  Provide a means to allow 
onsite assembly and lamination of credential cards by Government personnel.

2.6.1.14   Card Durability and Maintainability

The credential cards shall be designed and constructed to yield a useful 
lifetime of at least 5000 insertions or swipes or 5 years whichever results 
in a longer period of time.  The credential card shall be able to be 
cleaned by wiping the credential card with a sponge or cloth wet with a 
soap and water solution.

2.6.1.15   Warranty

The credential card shall include a minimum 3-year warranty.

2.7   ENTRY CONTROL SOFTWARE

2.7.1   Interface Device

The entry control software shall control passage.  The decision to grant or 
deny passage shall be based upon identifier data to be input at a specific 
location.  If all conditions are met, a signal shall be sent to the input 
device location to activate the appropriate electric strike, bolt, 
electromagnetic lock or other type of portal release or facility interface 
device.

2.7.2   Operator Interface

Entry control operation shall be entirely automatic under control of the 
ESS server and local processors except for simple operations required for 
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display, alarm acknowledgment, zone and portal status change operations, 
audible or visual alarm silencing and audio annunciation.  The system shall 
immediately annunciate changes in zone and portal status.  The alarm 
printer shall print a permanent record of each alarm and status change.  
The displays or screens shall display the current status of system zones 
and portals.  The ESS server shall immediately display the current status 
of any zone or portal upon command.  While the system is annunciating an 
unacknowledged zone or portal alarm, keyboard operations at the ESS server, 
other than alarm acknowledgment, shall not be possible.  The system shall 
provide the capability to change zone and portal status from alarm (after 
alarm acknowledgment) or access to secure; from alarm (after alarm 
acknowledgment) or secure to access, or from access to secure by simple 
control operations.  If the operator attempts to change zone status to 
secure while there is an alarm output for that zone or portal, the system 
shall immediately annunciate an alarm for that zone or portal.

2.7.3   Entry Control Functions

2.7.3.1   Multiple Security Levels

The system shall have multiple security levels.  Each of the security 
levels shall be delineated by facility barriers.  Access to each security 
level shall be through portals in the facility barriers using designated 
entry control procedures.  The system shall provide at least 8 security 
levels.  Any attempt to access an area beyond an individual's security 
level shall initiate an access denial alarm.

2.7.3.2   Anti-Pass back

Portals as shown shall incorporate anti-pass back functions.  Anti-pass 
back functions and identifier tracking shall be system-wide for portals 
incorporating anti-pass back.  Once an authorized, enrolled individual has 
passed through a portal using entry control procedures, the system shall 
not allow use of the same identifier to pass through any portal at the same 
security level until the individual has egressed through a portal at this 
same security level using entry control procedures.  Any attempt to violate 
anti-pass back procedures shall initiate an access denial alarm.  Portals 
that do not incorporate anti-pass back functions shall allow egress from 
the area by a push-button switch for activation of the facility interface 
device or normal egress that does not activate the alarm monitoring 
function.  Portal egress switch shall be located as shown.

2.7.3.3   Immediate Access Change

The system shall provide functions to disenroll and deny access to any 
identifier or combination of identifiers without consent of the individual 
or recovery of a credential.  The design of the system shall provide entry 
change capability to system operators and managers with appropriate 
passwords at the system operator or enrollment consoles.

2.7.3.4   Multiple Time Zones

The system shall provide multiple time zone entry control.  Personnel 
enrolled in the system shall only be allowed access to a facility during 
the time of day they are authorized to access the facility.  Time zone 
access control shall also include the ability to specify beginning and 
ending dates that an individual will be authorized to access a facility.  
The system shall provide automatic activation and deactivation of entry 
authorization.  The design of the system shall provide at least 256 time 
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zones with overlapping time zones.  The system shall provide a means for 
system operators with proper password clearance, to define custom names for 
each time zone, and to change the time zone's beginning and ending times 
through the system operator and enrollment interfaces.  The system shall 
automatically deactivate individuals at the end of their predefined 
facility access duration.  Any attempt during a 24 hour period by an 
individual or an identifier to gain facility entry outside of the 
authorized time zone shall initiate an entry denial alarm.

2.7.4   Electronic Entry Control System Capacities

The system shall be designed and configured to provide the following 
capacities.

2.7.4.1   Enrollees

The system shall be configured for 256,000 enrollees.  The system shall 
provide a facility-tailorable reference file database containing personal, 
access authorization, identifier and verification data for each enrollee as 
required.

2.7.4.2   Transaction History File Size

The system capacity shall be at least the amount of transactions for the 
system during 1 year without any loss of transaction data.  Examples of 
transaction data that are to be retained are: each system alarm, event and 
status change including operator commands, and the time and date of each 
occurrence.

2.7.5   Entry Control System Alarms

The system shall annunciate an alarm when the following conditions occur.  
Alarms shall be annunciated at the console both audibly and visually.  An 
alarm report shall also be printed on the system printer.  The alarm 
annunciation shall continue until acknowledged by the system operator.  
Only 1 control key shall be needed to acknowledge an alarm.  The system 
shall control, monitor, differentiate, rank, annunciate, and allow 
operators to acknowledge, in real time, alarm signals generated by system 
equipment.  The system shall also provide a means to define and customize 
the annunciation of each alarm type.  The system shall use audio and visual 
information to differentiate the various types of alarms.  Each alarm type 
shall be assigned an audio and a unique visual identifier.

2.7.5.1   Entry Denial

The system shall annunciate an alarm when an attempt has been made to pass 
through a controlled portal and entry has been denied.

2.7.5.2   Portal Open

The system shall annunciate an alarm when an entry controlled portal has 
been open longer than a predefined time delay.  The time delay shall be 
adjustable, under operator control, over a range of at least 1 second to 1 
minute with a maximum resolution of 1 second.  The system shall have the 
capability of resetting the door condition based upon the door monitoring 
position switch indicating opening and then close.
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2.7.5.3   Alarm Shunting/System Bypass

The system shall provide a means to ignore operator selected alarm types at 
operator selected portals in order to allow standard entry control 
procedures to be bypassed (shunted).  Predefined alarm shunting shall only 
be available to system operators with the proper password.  The system 
shall also provide for predefined alarm shunting based upon time zones.  
This capability shall only apply to the entry control alarm type.

2.8   WIRE AND CABLE

Provide all wire and cable not indicated as Government furnished 
equipment.  Wiring shall meet NFPA 70 standards.

2.8.1   Local Area Network (LAN) Cabling

LAN cabling shall be in accordance with TIA-568-C.1, category 5.

2.8.2   Cable Construction

All cable components shall withstand the environment in which the cable is 
installed for a minimum of 20 years.

2.8.3   Power Line Surge Protection

Equipment connected to alternating current circuits shall be protected from 
power line surges.  Equipment protection shall withstand surge test 
waveforms described in IEEE C62.41.1 and IEEE C62.41.2.  Fuses shall not be 
used for surge protection.

2.8.4   Device Wiring and Communication Circuit Surge Protection

Inputs shall be protected against surges induced on device wiring.  Outputs 
shall be protected against surges induced on control and device wiring 
installed outdoors and as shown.  Communications equipment shall be 
protected against surges induced on any communications circuit.  Cables and 
conductors, except fiber optics, which serve as communications circuits 
from server to field equipment, and between field equipment, shall have 
surge protection circuits installed at each end.  Protection shall be 
furnished at equipment, and additional triple electrode gas surge 
protectors rated for the application on each wire line circuit shall be 
installed within 3 feet of the building cable entrance.  Fuses shall not be 
used for surge protection.  The inputs and outputs shall be tested in both 
normal mode and common mode using the following two waveforms:

a.  A 10-microsecond rise time by 1000 microsecond pulse width 
waveform with a peak voltage of 1500 Volts and a peak current of 
60 amperes.

b.  An 8-microsecond rise time by 20-microsecond pulse width waveform 
with a peak voltage of 1000 Volts and a peak current of 500 
amperes.

2.8.5   Power Line Conditioners

A power line conditioner shall be furnished for the ESS server equipment.  
The power line conditioners shall be of the ferro-resonant design, with no 
moving parts and no tap switching, while electrically isolating the 
secondary from the power line side.  The power line conditioners shall be 
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sized for 125 percent of the actual connected kVA load.  Characteristics of 
the power line conditioners shall be as follows:

a.  At 85 percent load, the output voltage shall not deviate by more 
than plus or minus 1 percent of nominal when the input voltage 
fluctuates between minus 20 percent to plus 10 percent of nominal.

b.  During load changes of zero to full load, the output voltage shall 
not deviate by more than plus or minus 3 percent of nominal.  Full 
correction of load switching disturbances shall be accomplished 
within five cycles, and 95 percent correction shall be 
accomplished within two cycles of the onset of the disturbance.

c.  Total harmonic distortion shall not exceed 3.5 percent at full 
load.

2.9   CARD READER STANCHION

Furnish a separate mounting housing for the exterior card reader.  Provide 
and install stanchions as shown on the contract drawings to facilitate 
mounting of all required access control equipment.  Coordinate stanchion 
height with the Project Manager prior to stanchion fabrication.  Coordinate 
housing height with the Project Manager prior to housing fabrication.

The stanchion shall be constructed of 3 inch square zinc coated tubing with
an 8 inch welded steel base plate with mounting holes to allow for minimum
1/2 inch anchor bolts.  The base shall be furnished with a 2 part snap-
together steel base plate cover with zinc plating and beige powder coat 
finish.  Stanchions shall include two 4 inch steel flanges to facilitate 
the mounting of the housings.

The card reader housing shall include a weather resistant post coupling 
housing mount.  The housing shall be constructed of 12 gauge steel with 
zinc coating and beige powder coat finish.  The panel for mounting the card 
reader shall be constructed of 1/2-inch opaque Lexan or other sturdy 
non-metallic material and equipped with a cam lock with two sets of keys 
each.  The panel shall be hinged for access to the housing interior.  All 
hinges and fasteners shall be 316 grade stainless steel.

PART 3   EXECUTION

3.1   EXAMINATION

Verify that site conditions are in agreement with the design package and 
report any changes in the site, or conditions that will affect performance 
of the system to the Government in a report as defined in paragraph "Group 
II Technical Data Package".  Do not take any corrective action without 
written permission from the Government.

3.2   GENERAL REQUIREMENTS

Install all system components, including Government furnished equipment, 
and appurtenances in accordance with the manufacturer's instructions, 
IEEE C2 and as shown.  Furnish necessary interconnections, services, and 
adjustments required for a complete and operable system as specified and 
shown.  Control signal, communications, and data transmission line 
grounding shall be installed as necessary to preclude ground loops, noise, 
and surges from adversely affecting system operation.
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3.2.1   Installation

Install the system in accordance with the standards for safety, NFPA 70, 
UL 681, UL 1037 and UL 1076, and the appropriate installation manual for 
each equipment type.  Components within the system shall be configured with 
appropriate service points to pinpoint system trouble in less than 20 
minutes.  Conduit shall be rigid galvanized steel or as shown and a minimum 
of 1/2 inch in diameter.  DTS shall not be pulled into conduits or placed 
in raceways, compartments, outlet boxes, junction boxes, or similar 
fittings with other building wiring.  Flexible cords or cord connections 
shall not be used to supply power to any components of the system, except 
where specifically noted.  All other electrical work shall be as specified 
in NFPA 70 and as shown.

3.2.2   Enclosure Penetrations

Enclosure penetrations shall be from the bottom unless the system design 
requires penetrations from other directions.  Penetrations of interior 
enclosures involving transitions of conduit from interior to exterior, and 
penetrations on exterior enclosures shall be sealed with rubber silicone 
sealant to preclude the entry of water.  The conduit riser shall terminate 
in a hot-dipped galvanized metal cable terminator.  The terminator shall be 
filled with an approved sealant as recommended by the cable manufacturer, 
and in a manner that does not damage the cable.

3.2.3   Cold Galvanizing

Field welds and/or brazing on factory galvanized boxes, enclosures, 
conduits, etc., shall be coated with a cold galvanized paint containing at 
least 95 percent zinc by weight.

3.2.4   Installation Software

Load software as specified and required for an operational system, 
including data bases and specified programs.  Upon successful completion of 
the endurance test, provide original and backup copies on optical disk of 
all accepted software, including diagnostics.

3.3   SYSTEM STARTUP

Satisfaction of the requirements below does not relieve the Contractor of 
responsibility for incorrect installations, defective equipment items, or 
collateral damage as a result of Contractor work/equipment.  Do not apply 
power to the system until after:

a.  System equipment items and DTS have been set up in accordance with 
manufacturer's instructions.

b.  A visual inspection of the system has been conducted to ensure 
that defective equipment items have not been installed and that 
there are no loose connections.

c.  System wiring has been tested and verified as correctly connected.

d.  System grounding and transient protection systems have been 
verified as properly installed.

e.  Power supplies to be connected to the system have been verified as 
the correct voltage, phasing, and frequency.
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3.4   SUPPLEMENTAL CONTRACTOR QUALITY CONTROL

Provide the services of technical representatives who are familiar with all 
components and installation procedures of the installed system; and are 
approved by the Project Manager.  These representatives shall be present on 
the job site during the preparatory and initial phases of quality control 
to provide technical assistance.  These representatives shall also be 
available on an as needed basis to provide assistance with follow-up phases 
of quality control.  These technical representatives shall participate in 
the testing and validation of the system and shall provide certification 
that their respective system portions meet the contractual requirements.

3.5   TRAINING

3.5.1   General

Deliver lesson plans and training manuals for the training phases, 
including type of training to be provided, and a list of reference 
material, for Government approval.  Conduct training courses for designated 
personnel in the maintenance and operation of the system as specified.  The 
training shall be oriented to the specific system being installed.  
Training manuals shall be delivered for each trainee with 2 additional 
copies delivered for archiving at the project site.  The manuals shall 
include an agenda, defined objectives for each lesson, and a detailed 
description of the subject matter for each lesson.  Furnish audio-visual 
equipment and other training materials and supplies.  Where the Contractor 
presents portions of the course by audio-visual material, copies of the 
audio-visual material shall be delivered to the Government either as a part 
of the printed training manuals or on the same media as that used during 
the training sessions.  A training day is defined as 8 hours of classroom 
instruction, including 2 15-minute breaks and excluding lunchtime, Monday 
through Friday, during the daytime shift in effect at the training 
facility.  For guidance in planning the required instruction, assume that 
attendees will have a high school education or equivalent, and are familiar 
with ESS.  Approval of the planned training schedule shall be obtained from 
the Government at least 30 days prior to the training.

3.5.2   Operator's Training I

The first course shall be taught at the project site for a period of up to 
five consecutive training days at least 3 months prior to the scheduled 
performance verification test.  A maximum of 12 personnel shall attend this 
course.  Upon completion of this course, each student, using appropriate 
documentation, shall be able to perform elementary operations with guidance 
and describe the general hardware architecture and functionality of the 
system.  This course shall include:

a.  General System hardware architecture.

b.  Functional operation of the system.

c.  Operator commands.

d.  Data base entry.

e.  Reports generation.

f.  Alarm reporting.
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g.  Diagnostics.

3.5.3   System Manager Training

Two system managers shall be trained for at least 3 consecutive days.  The 
system manager training shall consist of the operator's training and the 
following:

a.  Enrollment/deactivation.

b.  Assignments of identifier data.

c.  Assign operator password/levels.

d.  Change database configuration.

e.  System network configuration and management.

f.  Print special or custom reports.

g.  System backup.

h.  Any other functions necessary to manage the system.

3.5.4   Maintenance Personnel Training

The system maintenance course shall be taught at the project site after 
completion of the endurance test for a period of 5 training days.  A 
maximum of 5 personnel, designated by the Government, will attend the 
course.  The training shall include:

a.  Physical layout of each piece of hardware.

b.  Troubleshooting and diagnostics procedures.

c.  Component repair and/or replacement procedures.

d.  Maintenance procedures and schedules to include system testing 
after repair.

e.  Calibration procedures.  Upon completion of this course, the 
students shall be fully proficient in the maintenance of the 
system.

f.  Review of site-specific drawing package, device location, 
communication, topology, and flow.

3.6   TESTING

3.6.1   General Requirements for Testing

Provide personnel, equipment, instrumentation, and supplies necessary to 
perform site testing.  The Government will witness all performance 
verification and endurance testing.  Written permission shall be obtained 
from the Government before proceeding with the next phase of testing.  
Original copies of all data produced during testing shall be turned over to 
the Government at the conclusion of testing, prior to Government approval 
of the test.
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3.6.2   Contractor's Field Testing

Calibrate and test all equipment, verify DTS operation, place the 
integrated system in service, and test the integrated system.  Test 
installed ground rods as specified in IEEE 142.  Deliver a report 
describing results of functional tests, diagnostics, and calibrations, 
including written certification to the Government that the installed 
complete system has been calibrated, tested, and is ready to begin 
performance verification testing.  It is recommended that the Contractor 
use the approved performance verification test as a guideline when the 
field test is conducted.

3.6.3   Performance Verification Test

Demonstrate that the completed system complies with the contract 
requirements.  Using approved test procedures, all physical and functional 
requirements of the project shall be demonstrated and shown.  The 
performance verification test, as specified, shall not be started until 
after receipt by the Contractor of written permission from the Government, 
based on the Contractor's written report.  The report shall include 
certification of successful completion of testing as specified in paragraph 
Contractor's Field Testing, and upon successful completion of training as 
specified.  The Government may terminate testing at any time when the 
system fails to perform as specified.  Upon termination of testing by the 
Government or by the Contractor, commence an assessment period as described 
for Endurance Testing Phase II.  Upon successful completion of the 
performance verification test, deliver test reports and other documentation 
as specified to the Government prior to commencing the endurance test.

3.6.4   Exclusions

The Contractor will not be held responsible for failures in system 
performance resulting from the following:

a.  An outage of the main power in excess of the capability of any 
backup power source, provided that the automatic initiation of all 
backup sources was accomplished and that automatic shutdown and 
restart of the ESS performed as specified.

b.  Failure of a Government furnished communications circuit, provided 
that the failure was not due to Contractor furnished equipment, 
installation, or software.

c.  Failure of existing Government owned equipment, provided that the 
failure was not due to Contractor furnished equipment, 
installation, or software.

d.  The occurrence of specified nuisance alarms.

e.  The occurrence of specified environmental alarms.

        -- End of Section --
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SECTION 31 00 00

EARTHWORK

PART 1   GENERAL

1.1   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations are as indicated.

b.  Pipes or other artificial obstructions, except those indicated, 
will not be encountered.

c.  Borrow material, suitable fill and backfill, bedding and 
subbedding material in the quantities required are not available 
at the site or on Government property.

d.  Blasting will not be permitted.

e.  Hard materials will be encountered.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (2010) Standard Method of Test for 
Moisture-Density Relations of Soils Using 
a 4.54-kg (10-lb) Rammer and a 457-mm 
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for 
Correction for Coarse Particles in the 
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM D1140 (2000; R 2006) Amount of Material in Soils 
Finer than the No. 200 (75-micrometer) 
Sieve

ASTM D1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
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ft-lbf/ft3) (2700 kN-m/m3)

ASTM D1883 (2007; E 2009; E 2009) CBR (California 
Bearing Ratio) of Laboratory-Compacted 
Soils

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D422 (1963; R 2007; E 2014; E 2014) 
Particle-Size Analysis of Soils

ASTM D4318 (2010; E 2014) Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils

ASTM D4355 (2007) Standard Test Method for 
Deterioration of Geotextiles by Exposure 
to Light, Moisture and Heat in a Xenon Arc 
Type Apparatus

ASTM D448 (2012) Sizes of Aggregate for Road and 
Bridge Construction

ASTM D4491 (1999a; R 2009) Water Permeability of 
Geotextiles by Permittivity

ASTM D4533 (2004; R 2009) Trapezoid Tearing Strength 
of Geotextiles

ASTM D4632 (2008) Grab Breaking Load and Elongation 
of Geotextiles

ASTM D4751 (2004) Determining Apparent Opening Size 
of a Geotextile

ASTM D4759 (2011) Determining the Specification 
Conformance of Geosynthetics

ASTM D6241 (2004; R 2009) Standard Test Method for 
the Static Puncture Strength of 
Geotextiles and Geotextile-Related 
Products Using a 50-mm Probe

ASTM D6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of 
Water and Wastes

EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test 
Methods for Evaluating Solid Waste: 
Physical/Chemical Methods
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1.3   DEFINITIONS

1.3.1   Satisfactory Materials

GW, GM, GW-GM, GP-GM, SW, SM, SW-SM, or SP-SM.  Satisfactory materials 
shall be comprised of soils less than 3 inches in any dimension, free of 
organic matter, debris, roots, vegetation, clayey soils, unsatisfactory 
materials, asphaltic and concrete debris, and other deleterious materials.  
It shall have a California Bearing Ratio of at least 10, and not more than 
25 percent by weight passing the No. 200 sieve when tested in accordance 
with ASTM D1140.

1.3.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Materials classified as PT, OH, OL, CH, CL, 
SC or GC by ASTM D2487 are unsatisfactory.  Unsatisfactory materials also 
include man-made fills; trash; refuse; backfills from previous 
construction; and material classified as satisfactory which contains root 
and other organic matter or other deleterious or objectionable material.  
Unsatisfactory materials shall not be used at the site.  Notify the Project 
Manager when encountering any unsatisfactory materials.

1.3.3   Granular and Cohesive Materials

Granular materials include materials classified in ASTM D2487 as GW, GP, 
GW-GM, SW, SP, SW-SM and SP-SM.  Cohesive materials include materials 
classified as GC, SC, ML, CL, MH, CH, OH, and OL.  Materials classified as 
GM and SM will be identified as granular only when the fines are 
nonplastic.  Perform testing, required for classifying materials, in 
accordance with ASTM D4318, ASTM C136, ASTM D422, and ASTM D1140.

1.3.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum dry density obtained by the test 
procedure presented in ASTM D1557 abbreviated as a percent of laboratory 
maximum dry density.  Since ASTM D1557 applies only to soils that have 30 
percent or less by weight of their particles retained on the 3/4 inch 
sieve, express the degree of compaction for material having more than 30 
percent by weight of their particles retained on the 3/4 inch sieve as a 
percentage of the maximum density in accordance with AASHTO T 180 and 
corrected with AASHTO T 224.  To maintain the same percentage of coarse 
material, use the "remove and replace" procedure as described in NOTE 8 of 
Paragraph 7.2 in AASHTO T 180.

1.3.5   Topsoil

Material suitable for topsoils obtained from offsite areas or excavations 
is defined as:  Natural, friable soil representative of productive, 
well-drained soils in the area, free of subsoil, stumps, rocks larger than 
one inch diameter, brush, weeds, toxic substances, and other material 
detrimental to plant growth.  Amend topsoil pH range to obtain a pH of 5.5 
to 7.

1.3.6   Hard/Unyielding Materials

Hard/Unyielding materials comprise weathered rock, dense consolidated 
deposits, cemented sand, consolidated calcareous marine sediments, coral 
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reef rock, coral, volcanic tuff rock, conglomerate materials, hard cobbles, 
or hard boulders 4 cubic yards or less in volume which are not included in 
the definition of "rock" herein.  These materials usually require the use 
of heavy excavation equipment, ripper teeth, backhoe-mounted pneumatic hole 
punchers, or jack hammers for removal.

1.3.7   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and the use of expansion jacks 
or feather wedges, or the use of rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding 4 cubic yard in volume.  
Removal of hard material will not be considered rock excavation because of 
intermittent drilling and use of expansion jacks or wedges that are 
performed merely to increase production.

1.3.8   Unstable Material

Unstable materials are too wet or too soft to properly support the utility 
pipe, conduit, or appurtenant structure or materials that do not readily 
compact as specified herein.  Unstable material also includes materials 
which contain refuse, unsatisfactory materials, oversize rocks, debris, and 
other deleterious materials which could result in fill or backfill not 
being able to be compacted properly.  This may be material otherwise 
identified as satisfactory which has been disturbed or saturated.

1.3.9   Select Granular Material

1.3.9.1   General Requirements

Select granular material consist of materials classified as GW, SW, GW-GM, 
GP-GM, SW-SM or SP-SM by ASTM D2487 where indicated.  The maximum particle 
size shall be 3 inches.  The liquid limit of such material must not exceed 
25 percent when tested in accordance with ASTM D4318.  The plasticity index 
must not be greater than 10 percent when tested in accordance with 
ASTM D4318, and not more than 15 percent by weight may be finer than
No. 200 sieve when tested in accordance with ASTM D1140.

1.3.9.2   California Bearing Ratio Values

Bearing Ratio:  At 0.1 inch penetration, provide a bearing ratio of at
least 30 percent when compacted at optimum moisture content at 95 percent 
ASTM D1557 maximum dry density as determined in accordance with ASTM D1883 
for a laboratory soaking period of not less than 4 days.  Provide one 
percent maximum expansion.

1.3.10   Pipe Bedding Material

Bedding material shall consist of clean, granular, basaltic gravel, 
conforming to ASTM D448, No. 67 size.

1.3.11   Crushed Rock Subbedding Material

Subbedding material shall consist of clean, granular, basaltic gravel 
conforming to ASTM D448, No. 5 size.
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1.3.12   Controlled Low Strength Material (CLSM)

CLSM may be used to backfill cavities or voids found in coral reef 
deposits.  CLSM shall have a compressive strength of 50 to 150 psi and be 
excavatable using conventional earthwork equipment.  CLSM shall be flowable 
and self-compacting.  An admixture shall be added to the CLSM to reduce 
shrinkage.

1.3.13   Subgrade

The material in excavation (cuts) and fills (embankments) immediately below 
any subbase, base, pavement, or other improvement.  Also, as a secondary 
definition, the level below which work above is referenced.

1.3.14   Lift

A layer (or course) of soil placed on top of a previously prepared or 
placed soil.

1.4   SYSTEM DESCRIPTION

1.4.1   Classification of Excavation

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.4.2   Blasting

Blasting will not be permitted.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Utilization of Excavated Materials; G

SD-06 Test Reports

Fill and Backfill Material Testing
Select Granular Material Testing
Pipe Bedding and Crushed Rock Subbedding Testing
Controlled Low Strength Material (CLSM)
Moisture-Density Relations Tests
Field Dry Density and Moisture Content Tests
Check Tests on In-Place Densities
Testing
Borrow Site Testing

  Within 24 hours of conclusion of physical tests, submit 3 copies 
of test results, including calibration curves and results of 
calibration tests.

SD-07 Certificates
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Testing

PART 2   PRODUCTS

2.1   REQUIREMENTS FOR OFFSITE SOILS

Test offsite soils brought in for use as backfill for Total Petroleum 
Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and 
full Toxicity Characteristic Leaching Procedure (TCLP) including 
ignitability, corrosivity and reactivity.  Backfill shall contain a maximum 
of 100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a 
maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene 
(BTEX) and shall pass the TCPL test.  Determine TPH concentrations by using 
EPA 600/4-79/020 Method 418.1.  Determine BTEX concentrations by using 
EPA SW-846.3-3 Method 5030/8020.  Perform TCLP in accordance with 
EPA SW-846.3-3 Method 1311.  Provide Borrow Site Testing for TPH, BTEX and 
TCLP from a composite sample of material from the borrow site, with at 
least one test from each borrow site.  Do not bring material onsite until 
tests have been approved by the Project Manager.

2.2   BURIED WARNING AND IDENTIFICATION TAPE

Provide metallic core or metallic-faced, acid- and alkali-resistant, 
polyethylene plastic warning tape manufactured specifically for warning and 
identification of buried utility lines.  Provide tape on rolls, 3 inches 
minimum width, color coded as specified below for the intended utility with 
warning and identification imprinted in bold black letters continuously 
over the entire tape length.  Warning and identification to read, "CAUTION, 
BURIED (intended service) LINE BELOW" or similar wording.  Provide 
permanent color and printing, unaffected by moisture or soil.

Warning Tape Color Codes

Red Electric

Orange Telephone and Other Communications

2.2.1   Warning Tape for Metallic Piping

Provide acid and alkali-resistant polyethylene plastic tape conforming to 
the width, color, and printing requirements specified above, with a minimum 
thickness of 0.003 inch and a minimum strength of 1500 psi lengthwise, and
1250 psi crosswise, with a maximum 350 percent elongation.

2.2.2   Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and 
printing requirements specified above, with a minimum thickness of 0.004 
inch, and a minimum strength of 1500 psi lengthwise and 1250 psi 
crosswise.  Manufacture tape with integral wires, foil backing, or other 
means of enabling detection by a metal detector when tape is buried up to
3 feet deep.  Encase metallic element of the tape in a protective jacket or 
provide with other means of corrosion protection.

2.3   BACKFILL BESIDE STRUCTURES

Soft, spongy, highly plastic, or otherwise unsuitable material is 
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prohibited.  Backfill material beside structures shall be classified as 
select granular fill or select granular backfill.

2.4   BORROW

Provide materials meeting requirements for select granular fill, select 
granular backfill, bedding, and crushed rock subbedding.  Obtain borrow 
materials from sources off of Government property.

2.5   NON-WOVEN GEOTEXTILE FABRIC

Provide a pervious sheet of polyester, nylon, or glass or polypropylene 
filaments woven, spun bonded, fused, or otherwise manufactured into a 
nonraveling fabric with uniform thickness and strength.  Fabric shall have 
the following manufacturer certified minimum average roll properties as 
determined by ASTM D4759:

PROPERTY MINIMUM VALUE TEST METHOD

Grab Tensile Strength 205 lbs ASTM D4632

Grab Tensile Elongation 50 percent ASTM D4632

Trapezoid Tear Strength 80 lbs ASTM D4533

CBR Puncture Strength 500 lbs ASTM D6241

Apparent Opening Size (AOS) 80 U.S. Sieve ASTM D4751

Permittivity 1.4 sec-1 ASTM D4491

Flow Rate 95 gal/min/ft2 ASTM D4491

UV Resistance (at 500 hours) 70 percent strength retained ASTM D4355

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 4 inches.  Spread 
topsoil on areas already graded and prepared for topsoil, or transported 
and deposited in stockpiles convenient to areas that are to receive 
application of the topsoil later, or at locations indicated or specified.  
Keep topsoil separate from other excavated materials, brush, litter, 
objectionable weeds, roots, stones larger than 2 inches in diameter, and 
other materials that would interfere with planting and maintenance 
operations.  Remove from the site any surplus of topsoil from excavations 
and gradings.

3.2   GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits 
of the project to the lines, grades, and elevations indicated and as 
specified.  Perform the grading in accordance with the typical sections 
shown and the tolerances specified in paragraph "FINISHING".  Transport 
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satisfactory excavated materials and place in fill or embankment within the 
limits of the work.  Excavate unsatisfactory materials encountered within 
the limits of the work below grade and replace with satisfactory materials 
as directed.  Include such excavated material and the satisfactory material 
ordered as replacement in excavation.  During construction, perform 
excavation and fill in a manner and sequence that will provide proper 
drainage at all times.

3.2.1   Ditches, Gutters, and Channel Changes

Finish excavation of ditches, gutters, and channel changes by cutting 
accurately to the cross sections, grades, and elevations shown on drawings.
Do not excavate ditches and gutters below grades shown.  Backfill the 
excessive open ditch or gutter excavation with satisfactory, thoroughly 
compacted, material or with suitable stone or cobble to grades shown.  
Dispose excavated material as shown or as directed, except in no case allow 
material be deposited a maximum 4 feet from edge of a ditch.  Maintain 
excavations free from detrimental quantities of leaves, brush, sticks, 
trash, and other debris until final acceptance of the work.

3.2.2   Drainage

Provide for the collection and disposal of surface and subsurface water 
encountered during construction.  Completely drain construction site during 
periods of construction to keep soil materials sufficiently dry.  Construct 
storm drainage features (ponds/basins) at the earliest stages of site 
development, and throughout construction grade the construction area to 
provide positive surface water runoff away from the construction activity 
and or provide temporary ditches, swales, and other drainage features and 
equipment as required to maintain dry soils.  When unsuitable working 
platforms for equipment operation and unsuitable soil support for 
subsequent construction features develop, remove unsuitable material and 
provide new soil material as specified herein.  It is the responsibility of 
the Contractor to assess the soil and ground water conditions presented by 
the plans and specifications and to employ necessary measures to permit 
construction to proceed.

3.2.3   Trench Excavation Requirements

Excavate the trench as recommended by the manufacturer of the pipe to be 
installed.  Slope trench walls below the top of the pipe, or make vertical, 
and of such width as recommended in the manufacturer's printed installation 
manual.  Provide vertical trench walls where no manufacturer's printed 
installation manual is available.  Excavate trench walls which are cut back 
to at least the angle of repose of the soil.  Give special attention to 
slopes which may be adversely affected by weather or moisture content.  Do 
not exceed the trench width below the pipe top of 24 inches plus pipe 
outside diameter (O.D.) for pipes of less than 24 inches inside diameter, 
and do not exceed 36 inches plus pipe outside diameter for sizes larger
than 24 inches inside diameter.  Where recommended trench widths are 
exceeded, provide redesign, stronger pipe, or special installation 
procedures by the Contractor.  The Contractor is responsible for the cost 
of redesign, stronger pipe, or special installation procedures without any 
additional cost to the Government.

3.2.3.1   Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and 
support for the bottom quadrant of each section of the pipe.  Excavate bell 
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holes to the necessary size at each joint or coupling to eliminate point 
bearing.  Remove stones of 3 inches or greater in any dimension, or as 
recommended by the pipe manufacturer, whichever is smaller, to avoid point 
bearing.

Compact the bottom of the trench excavation to provide a firm bottom and to 
check for yielding or soft areas.  Excavate yielding, soft, or unstable 
areas to firm soils and replace with properly compacted select granular 
fill or subbedding material.

If cavities or voids are encountered at the bottom of the bedding level, 
clean the cavities or voids of loose or soft materials to dense coral reef 
deposits or hard, cemented coral and backfill with Controlled Low Strength 
Material or properly compacted select granular fill.

Place bedding and subbedding materials where indicated as specified.  After 
preparing and compacting the bottom of the trench, line the bottom with   
non-woven geotextile fabric.  Overlap geotextile at least 12 inches along 
joints.  Completely wrap bedding and subbedding materials with the fabric.

When removal of unstable material is required due to the Contractor's fault 
or neglect in performing the work, the Contractor is responsible for 
excavating the resulting material and replacing it with compacted 
subbedding material at no additional cost to the Government.

3.2.3.2   Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in 
the bottom of the trench, remove such material at least 6 inches below the 
required grade and replace with suitable materials as provided in paragraph 
"BACKFILLING AND COMPACTION".

3.2.3.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, remove 
such material to the depth directed and replace it to the proper grade with 
select granular material as provided in paragraph "BACKFILLING AND 
COMPACTION".  When removal of unstable material is required due to the 
Contractor's fault or neglect in performing the work, the Contractor is 
responsible for excavating the resulting material and replacing it without 
additional cost to the Government.

3.2.3.4   Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar 
structures of sufficient size to permit the placement and removal of forms 
for the full length and width of structure footings and foundations as 
shown.  Clean rock or loose debris and cut to a firm surface either level, 
stepped, or serrated, as shown or as directed.  Remove loose disintegrated 
rock and thin strata.  Remove unstable materials as specified in "Removal 
of Unstable Material".  When concrete or masonry is to be placed in an 
excavated area, take special care not to disturb the bottom of the 
excavation.  Do not excavate to the final grade level until just before the 
concrete or masonry is to be placed.

3.2.4   Underground Utilities

The Contractor is responsible for movement of construction machinery and 
equipment over pipes and utilities during construction.  Excavation made 
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with power-driven equipment is not permitted within 2 feet of known 
Government-owned utility or subsurface construction.  For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand.  Start hand excavation on each side of the 
indicated obstruction and continue until the obstruction is uncovered or 
until clearance for the new grade is assured.  Support uncovered lines or 
other existing work affected by the contract excavation until approval for 
backfill is granted by the Project Manager.  Report damage to utility lines 
or subsurface construction immediately to the Project Manager.

3.2.5   Structural Excavation

Ensure that footing and slab subgrades have been inspected and approved by 
the Project Manager prior to concrete placement.

3.3   SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the 
particular fill or embankment for which it is to be used.  Obtain borrow 
material from the borrow areas from approved private sources.  Unless 
otherwise provided in the contract, the Contractor is responsible for 
obtaining the right to procure material, pay royalties and other charges 
involved, and bear the expense of developing the sources, including 
rights-of-way for hauling from the owners.  Borrow material from approved 
sources on Government-controlled land may be obtained without payment of 
royalties.  Unless specifically provided, do not obtain borrow within the 
limits of the project site without prior written approval.  Consider 
necessary clearing, grubbing, and satisfactory drainage of borrow pits and 
the disposal of debris thereon related operations to the borrow excavation.

3.4   GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory 
excavated material will be placed in embankments, fills, and required 
backfills.  Do not haul satisfactory material excavated in one grading area 
to another grading area except when so directed in writing.  Keep 
stockpiles in a neat and well drained condition, giving due consideration 
to drainage at all times.  Clear, grub, and seal by rubber-tired equipment, 
the ground surface at stockpile locations; separately stockpile excavated 
satisfactory and unsatisfactory materials.  Protect stockpiles of 
satisfactory materials from contamination which may destroy the quality and 
fitness of the stockpiled material.  If the Contractor fails to protect the 
stockpiles, and any material becomes unsatisfactory, remove and replace 
such material with satisfactory material from approved sources.

3.5   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.  
Only use excavation methods that will leave the foundation rock in a solid 
and unshattered condition.  Roughen the level surfaces, and cut the sloped 
surfaces, as indicated, into rough steps or benches to provide a 
satisfactory bond.  Protect shales from slaking and all surfaces from 
erosion resulting from ponding or water flow.

3.6   GROUND SURFACE PREPARATION

3.6.1   General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as 
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directed by the Project Manager, in surfaces to receive fill or in 
excavated areas.  Scarify the surface to a depth of 6 inches before the 
fill is started.  Plow, step, bench, or break up sloped surfaces steeper 
than 1 vertical to 5 horizontal so that the fill material will bond with 
the existing material.  When subgrades are less than the specified density, 
break up the ground surface to a minimum depth of 6 inches, pulverizing, 
and compacting to the specified density.  When the subgrade is part fill 
and part excavation or natural ground, scarify the excavated or natural 
ground portion to a depth of 12 inches and compact it as specified for the 
adjacent fill.

3.7   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials and unused satisfactory materials removed from 
excavations shall become the property of the Contractor and shall be 
removed from Government property.  Use satisfactory material removed from 
excavations, insofar as practicable, in the construction of fills, 
embankments, subgrades, shoulders, bedding (as backfill), and for similar 
purposes.  Submit procedure and location for disposal of unused 
satisfactory material.  Submit proposed source of borrow material.  Do not 
waste any satisfactory excavated material without specific written 
authorization.

3.8   BURIED TAPE

3.8.1   Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape.  Bury tape
12 inches below finished grade; under pavements and slabs, bury tape
6 inches below top of subgrade.

3.9   BACKFILLING AND COMPACTION

a.  Backfill material shall consist of satisfactory material, select 
granular material, bedding, or crushed rock subbedding material as 
required.  Moisten or aerate material as necessary to provide the 
moisture content that will readily facilitate obtaining the 
specified compaction with the equipment used.

b.  Fill and backfill shall not be placed when weather conditions 
detrimentally affect the quality of the finished course.  Do not 
construct fill and backfill in the rain or on saturated subgrades. 
If weather conditions are windy, hot or arid, with high rate of 
evaporation, schedule the placement in cooler portions of the day 
and furnish equipment to add moisture to the fill or backfill 
during and after placement.

c.  Backfill adjacent to any and all types of structures shall consist 
of select granular fill.  Place and compact fill and backfill to 
prevent wedging action or eccentric loading upon or against the 
structure.  Do not place backfill against concrete structures 
until at least 28 days after concrete is placed.  Do not place 
backfill against hydraulic structures until the structure has 
passed leakage tests.  Ground surface on which backfill is to be 
placed shall be prepared as specified.

d.  Place select granular fill and select granular backfill in loose 
horizontal lifts of not more than 8 inches in loose thickness.  Do 
not place material on surfaces that are muddy.  Compact each lift 
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of fill with equipment well suited to the fill being placed.  
Moisture condition material to within 2 percent of its optimum 
moisture content.  Compact each lift to at least the degree of 
compaction as specified in Table I before placing the overlying 
lift.  Compaction shall be accomplished continuously over the 
entire area.  Sufficient passes shall be made to ensure that 
specified density is obtained.

e.  Place satisfactory fill and satisfactory backfill at the locations 
and to lines and grades indicated.  Use only approved materials in 
constructing fill on the prepared subgrade.  Place satisfactory 
fill and satisfactory backfill in horizontal lifts not exceeding
10 inches in loose thickness.  Do not place material on surfaces 
that are muddy.  Compact each lift to at least the degree of 
compaction as specified in Table I before placing the overlying 
lift with equipment well suited to the soil being compacted.

f.  Place crushed rock subbedding material in loose horizontal lifts 
not more than 12 inches in loose thickness.  Compact with 
compaction equipment to a dense consistency as evident by little 
to no settlement of the gravel under repeated passes of the 
compaction equipment but not less than 6 passes per lift.

g.  Place bedding material in loose horizontal lifts not more than
6 inches in loose thickness.  Compact with compaction equipment to 
a dense consistency as evident by little to no settlement of the 
gravel under repeated passes of the compaction equipment but not 
less than 6 passes per lift.

3.10   TRENCH BACKFILL

Backfill trenches to the grade shown.

3.10.1   Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with 
select granular material or bedding material.

3.10.2   Replacement of Unstable Material

Replace unstable material removed from the bottom of trenches or 
excavations with select granular material.

3.10.3   Bedding (Initial Backfill)

Construct backfill in two operations (initial and final) as specified.  
Bedding shall be of the type specified herein and thickness shown.  Place 
non-woven geotextile fabric and initial backfill consisting of bedding 
material and compact with approved tampers from at least 6 inches below the 
pipe invert to a height of at least 12 inches above the pipe crown for 
pipes less than 12 inches in diameter.  For pipes 12 inches to 24 inches in 
diameter, the bedding shall extend from at least 12 inches below the pipe 
invert to a height of at least 18 inches above the pipe crown.  The 
backfill shall be brought up evenly on both sides of the pipe for the full 
length of the pipe to avoid damage or displacement of pipes.  Care shall be 
taken to ensure thorough compaction of the bedding material under the 
haunches of the pipe.  Bedding material shall be compacted with compaction 
equipment to a dense consistency as evident by little to no settlement of 
the gravel under repeated passes with the compaction equipment, but not 
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less than 6 passes per lift.  Use hand operated, plate type, or other 
suitable hand tampers for compaction of bedding.  Ensure pipes and 
protective coatings are not damaged during compaction.  If necessary, 
alter, change or modify equipment or compaction method and procedures to 
meet specified compaction requirements without damaging pipes.  Bedding and 
initial backfill shall be completely wrapped in non-woven geotextile 
fabric.  The fabric shall overlap a minimum of 12 inches along all joints.

3.10.4   Final Backfill

The remainder of the trench above the bedding shall be filled with 
satisfactory material.  Backfill material shall be placed and compacted as 
follows:  Backfill shall be placed in layers of a maximum of 10 inch loose 
thickness, moisture conditioned to between optimum and 3 percent wet of its 
optimum moisture content, and compacted to at least the degree of 
compaction as indicated in Table I.  For utilities under pavement, the top 
at least 24 inches of trench backfill below the finish pavement surface 
shall consist of AC, base course, and select granular backfill.  Select 
granular backfill shall be placed in not more than 8 inch thick loose 
horizontal lifts, moisture conditioned to within 2 percent of its optimum 
moisture content, and compacted to at least 95 percent of ASTM D1557 
maximum laboratory dry density.

3.11   BACKFILL FOR APPURTENANCES

a.  After manholes or similar structures have been constructed and the 
concrete has been allowed to cure for at least 28 days, backfill 
shall be placed in such a manner that the structure will not be 
damaged by the shock of falling earth.  The backfill material 
shall be placed in loose horizontal lifts not more than 8 inches 
in thickness, and shall be brought up evenly on all sides of the 
structure to prevent eccentric loading and excessive stress.  Each 
lift shall be compacted as specified herein before placing the 
next lift.

b.  Place select granular fill and select granular backfill under 
pavements in loose horizontal lifts of not more than 8 inches in 
thickness.  Do not place material on surfaces that are wet or 
muddy.  Compact with equipment well suited to the soil being 
compacted.  Moisture condition to within 2 percent of its optimum 
moisture content.  Compact each lift to at least 95 percent of 
ASTM D1557 maximum laboratory dry density as specified herein 
before placing the overlaying lift.  Compaction shall be 
accomplished continuously over the entire area.  Sufficient passes 
shall be made to ensure that specified density is obtained.

3.12   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the 
specific utilities are as follows:

3.12.1   Electrical Distribution System

Provide a minimum cover of 24 inches from the finished grade to direct 
burial cable and conduit or duct line, unless otherwise indicated.

3.13   SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas 
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shall be removed and replaced with properly compacted select granular fill 
as directed by the Project Manager.  The surface shall be scarified to a 
depth of at least 6 inches and compacted as specified herein before the 
fill is started.  Sloped surfaces steeper than 1 vertical to 5 horizontal 
shall be plowed, stepped, benched, or broken up so that the fill material 
will bond with the existing material.

After clearing and grubbing and just prior to filling, the moisture content 
of the subgrade in the areas to receive fill shall be checked.  The top at 
least 6 inches of the subgrade shall be compacted to at least the percent 
of ASTM D1557 laboratory maximum dry density indicated in Table I.

Any soft or loose materials, or yielding or pumping areas observed in the 
subgrade that do not readily compact as specified herein shall be over 
excavated to a depth of at least 12 inches or as directed by the Project 
Manager and replaced with properly compacted select granular fill.

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other suitable 
equipment well suited to the soil being compacted.

3.13.1   Construction

Shape subgrade to line, grade, and cross section, and compact as 
specified.  Include plowing, disking, and any moistening or aerating 
required to obtain specified compaction for this operation.  Remove soft or 
otherwise unsatisfactory material and replace with satisfactory excavated 
material or other approved material as directed.  Excavate rock encountered 
in the cut section to a depth of 6 inches below finished grade for the 
subgrade.  Bring up low areas resulting from removal of unsatisfactory 
material or excavation of rock to required grade with satisfactory 
materials, and shape the entire subgrade to line, grade, and cross section 
and compact as specified.  After rolling, the surface of the subgrade for 
roadways shall not show deviations greater than 1/2 inch when tested with
a 12-foot straightedge applied both parallel and at right angles to the 
centerline of the area.  Do not vary the elevation of the finish subgrade 
more than 0.05 foot from the established grade and cross section.

3.13.2   Compaction

Perform compaction by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other suitable equipment 
well suited to the condition and material being compacted.

Compact each layer or lift of material specified so that the in-place dry 
density is not less than the percent ASTM D1557 laboratory maximum dry 
density specified in Table I.
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TABLE I

                                                          Minimum Percent
                                                       ASTM D1557 Laboratory
                                                        Maximum Dry Density

                                                       Granular     Cohesive
                                                       Material     Material

  Fill, Embankment and Backfill

  Satisfactory fill and satisfactory backfill             95          ---

  Select granular fill and select granular 
  backfill under pavements, footings, and
  structures                                              95          ---

  Refill undercut materials                               95          ---

  Utilities under roadway, top 2 feet                     95          ---

  Utilities under roadways, below top 2 feet              90          ---

  Utilities in landscape areas                            90          ---

  Subgrade (Top of fill, backfill, or bottom of excavation)

  Top at least 6 inches                                   95       90 to 95

3.13.2.1   Subgrade for Pavements

Compact subgrade for pavements to at least 95 percent of ASTM D1557 
laboratory maximum dry density for the depth below the surface of the 
pavement shown.  When more than one soil classification is present in the 
subgrade, thoroughly blend, reshape, and compact at least the top 6 inch of 
subgrade.

3.14   FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth 
and compact surface in accordance with the lines, grades, and cross 
sections or elevations shown.  Provide the degree of finish for graded 
areas within 0.1 foot of the grades and elevations indicated except that 
the degree of finish for subgrades specified in paragraph "SUBGRADE 
PREPARATION".  Finish gutters and ditches in a manner that will result in 
effective drainage.  Finish the surface of areas to be turfed from 
settlement or washing to a smoothness suitable for the application of 
turfing materials.  Repair graded, topsoiled, or backfilled areas prior to 
acceptance of the work, and re-established grades to the required 
elevations and slopes.

3.14.1   Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.  
Maintain ditches and drains along subgrade to drain effectively at all 
times.  Do not disturb the finished subgrade by traffic or other 
operation.  Protect and maintain the finished subgrade in a satisfactory 
condition until ballast, subbase, base, or pavement is placed.  Do not 
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permit the storage or stockpiling of materials on the finished subgrade.  
Do not lay subbase, base course, ballast, or pavement until the subgrade 
has been checked and approved, and in no case place subbase, base, 
surfacing, pavement, or ballast on a muddy or spongy subgrade.

3.15   PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a
2 inches depth for bonding of topsoil with subsoil.  Spread topsoil evenly 
to a thickness of 3 inch and grade to the elevations and slopes shown.  Do 
not spread topsoil when excessively wet or dry.  Obtain material required 
for topsoil in excess of that produced by excavation within the grading 
limits from offsite areas.

3.16   TESTING

Perform testing by Contractor's validated testing facility.  Submit 
qualifications of the Contractor's validated testing facilities.  If the 
Contractor elects to establish testing facilities, do not permit work 
requiring testing until the Contractor's facilities have been inspected by 
the Project Manager.

3.16.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136 for 
conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer 
than the No. 200 sieve; ASTM D4318 for liquid limit and for plastic limit; 
and ASTM D1557 for moisture density relations.

3.16.2   Select Granular Material Testing

Test select granular material in accordance with ASTM C136 for conformance 
to ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 
200 sieve; ASTM D4318 for liquid limit and for plastic limit; ASTM D1557 
for moisture density relations; and ASTM D1883 for CBR value.

3.16.3   Pipe Bedding and Crushed Rock Subbedding Testing

Test in accordance with ASTM C136 for conformance to gradation specified in 
ASTM D448.

3.16.4   Moisture-Density Relations Tests

Test in accordance with ASTM D1557.  Submit test results for each material 
at least 7 days prior to the compaction of each material.

3.16.5   Field Dry Density and Moisture Content Tests

a.  Determine field in-place density in accordance with ASTM D1556 or 
ASTM D6938.

b.  Check the calibration curves furnished with the moisture gauges 
along with density calibration checks as described in ASTM D6938; 
check the calibration of both the density and moisture gauges at 
the beginning of a job on each different type of material 
encountered and at intervals as directed by the Project Manager.  
When test results indicate that compaction is not as specified, 
remove the material, replace and recompact to meet specification 
requirements.
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c.  Perform tests on recompacted areas to determine conformance with 
specification requirements.  Appoint a registered professional 
Civil Engineer to certify inspections and test results.  These 
certifications shall state that the tests and observations were 
performed by or under the direct supervision of the engineer and 
that the results are representative of the materials or conditions 
being certified by the tests.  The following number of tests, if 
performed at the appropriate time, will be the minimum acceptable 
for each type operation.

3.16.6   Check Tests on In-Place Densities

Field in-place density shall be determined in accordance with ASTM D1556 or 
ASTM D6938.  If ASTM D6938 is used to test in-place density, verify test 
results by performing at least one test per day using ASTM D1556 at 
location already tested within ASTM D6938.  Perform at least one additional 
test using ASTM D1556 for every 10 tests performed with a nuclear device, 
at locations checked in accordance with ASTM D6938.

Submit field dry density and moisture content test results within 2 working 
days after the tests are performed.  Furnish a plan showing test locations, 
test number, test elevations, and test results.

3.16.7   In-Place Densities

a.  One test per 2,000 square feet, or fraction thereof, of subgrade 
and each lift of fill or backfill for buildings, structures, 
roads, and pavements, but not less than one test per structure.

b.  One test per lift of trench backfill for every 50 feet, or 
fraction thereof, of utility installation.

        -- End of Section --
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SECTION 32 11 23

AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (2010) Standard Method of Test for 
Moisture-Density Relations of Soils Using 
a 4.54-kg (10-lb) Rammer and a 457-mm 
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for 
Correction for Coarse Particles in the 
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C117 (2013) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing

ASTM C127 (2012) Standard Test Method for Density, 
Relative Density (Specific Gravity), and 
Absorption of Coarse Aggregate

ASTM C128 (2012) Standard Test Method for Density, 
Relative Density (Specific Gravity), and 
Absorption of Fine Aggregate

ASTM C131 (2006) Standard Test Method for Resistance 
to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the 
Los Angeles Machine

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C88 (2013) Standard Test Method for Soundness 
of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate

ASTM D1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
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ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167 (2008) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D4318 (2010; E 2014) Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils

ASTM D5821 (2013) Standard Test Method for 
Determining the Percentage of Fractured 
Particles in Coarse Aggregate

ASTM D6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

ASTM D75/D75M (2014) Standard Practice for Sampling 
Aggregates

ASTM E11 (2013) Wire Cloth and Sieves for Testing 
Purposes

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.2.2   Graded-Crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable 
aggregate uniformly moistened and mechanically stabilized by compaction.  
GCA is similar to ABC, but it has more stringent requirements and it 
produces a base course with higher strength and stability.

1.2.3   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum laboratory dry density obtained by 
the test procedure presented in ASTM D1557 abbreviated as a percent of 
laboratory maximum dry density.  Since ASTM D1557 applies only to soils 
that have 30 percent or less by weight of their particles retained on the
3/4 inch sieve, the degree of compaction for material having more than 30 
percent by weight of their particles retained on the 3/4 inch sieve are 
expressed as a percentage of the laboratory maximum dry density in 
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
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SUBMITTAL PROCEDURES:

SD-03 Product Data

Plant, Equipment, and Tools

SD-06 Test Reports

Sampling and Testing
Field Density Tests

1.4   QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor and performed 
by a testing laboratory approved by the Project Manager.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  Test the materials to establish compliance with 
the specified requirements; perform testing at the specified frequency.  
The Project Manager may specify the time and location of the tests.  
Furnish copies of test results to the Project Manager within 24 hours of 
completion of the tests.

1.4.1   Sampling

Take samples for laboratory testing in conformance with ASTM D75/D75M.  
When deemed necessary, the sampling will be observed by the Project Manager.

1.4.2   Tests

Perform the following tests in conformance with the applicable standards 
listed.

1.4.2.1   Sieve Analysis

Make sieve analysis in conformance with ASTM C117 and ASTM C136.  Sieves 
shall conform to ASTM E11.

1.4.2.2   Liquid Limit and Plasticity Index

Determine liquid limit and plasticity index in accordance with ASTM D4318.

1.4.2.3   Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture content 
in accordance with ASTM D1557.

1.4.2.4   Field Density Tests

Measure field density in accordance with ASTM D1556, ASTM D2167 or 
ASTM D6938.  For the method presented in ASTM D1556 use the base plate as 
shown in the drawing.  The calibration curves furnished with the moisture 
gauges shall also be checked along with density calibration checks as 
described in ASTM D6938.  The calibration checks of both the density and 
moisture gauges shall be made by the prepared containers of material 
method, as described in paragraph "Calibration" of ASTM D6938, on each 
different type of material being tested at the beginning of a job and at 
intervals as directed.

a.  Submit certified copies of test results for approval not less than 
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30 days before material is required for the work.

b.  Submit calibration curves and related test results prior to using 
the device or equipment being calibrated.

c.  Submit copies of field test results within 24 hours after the 
tests are performed.

1.4.2.5   Wear Test

Perform wear tests on ABC course material in conformance with ASTM C131.

1.4.2.6   Soundness

Perform soundness tests on GCA in accordance with ASTM C88.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests

Perform one of each of the following tests, on the proposed material prior 
to commencing construction, to demonstrate that the proposed material meets 
all specified requirements when furnished.  If materials from more than one 
source are going to be utilized, this testing shall be completed for each 
source.

a.  Sieve Analysis.

b.  Liquid limit and plasticity index.

c.  Moisture-density relationship.

d.  Wear.

e.  Soundness.

1.4.3.2   In Place Tests

Perform each of the following tests on samples taken from the placed and 
compacted ABC and GCA.  Samples shall be taken and tested at the rates 
indicated.

a.  Perform density tests on every lift of material placed and at a 
frequency of one set of tests for every 250 square yards, or 
portion thereof, of completed area.

b.  Perform sieve analysis on every lift of material placed and at a 
frequency of one sieve analysis for every 500 square yards, or 
portion thereof, of material placed.

c.  Perform liquid limit and plasticity index tests at the same 
frequency as the sieve analysis.

d.  Measure the total thickness of the base course at intervals, in 
such a manner as to ensure one measurement for each 500 square 
yards of base course.  Measurements shall be made in 3 inch 
diameter test holes penetrating the base course.
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1.4.4   Approval of Material

Select the source of the material 30 days prior to the time the material 
will be required in the work.  Tentative approval of material will be based 
on initial test results.  Final approval of the materials will be based on 
sieve analysis, liquid limit, and plasticity index tests performed on 
samples taken from the completed and fully compacted course(s).

PART 2   PRODUCTS

2.1   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  Submit a list of proposed 
equipment, including descriptive data.  Provide adequate equipment having 
the capability of producing the required compaction, meeting grade 
controls, thickness control, and smoothness requirements as set forth 
herein.

2.2   AGGREGATES

Provide ABC and GCA consisting of clean, sound, durable particles of 
crushed stone, crushed gravel, angular sand, or other approved material.  
ABC shall be free of lumps of clay, organic matter, and other objectionable 
materials or coatings.  GCA shall be free of silt and clay as defined by 
ASTM D2487, organic matter, and other objectionable materials or coatings.  
The portion retained on the No. 4 sieve is known as coarse aggregate; that 
portion passing the No. 4 sieve is known as fine aggregate.

2.2.1   Coarse Aggregate

Provide coarse aggregates with angular particles of uniform density.  When 
the coarse aggregate is supplied from more than one source, aggregate from 
each source shall meet the specified requirements and shall be stockpiled 
separately.

a.  Crushed Gravel:  Crushed gravel manufactured by crushing gravels, 
and meets all the requirements specified below.

b.  Crushed Stone:  Provide crushed stone consisting of freshly mined 
quarry rock, meeting all the requirements specified below.

2.2.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces determined in accordance with ASTM D5821.  
When two fractures are contiguous, the angle between planes of the 
fractures must be at least 30 degrees in order to count as two fractured 
faces.  Crushed gravel shall be manufactured from gravel particles 50 
percent of which, by weight, are retained on the maximum size sieve listed 
in TABLE 1.
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2.2.1.2   Graded-Crushed Aggregate Base Course

GCA coarse aggregate shall not show more than 40 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C131.  
GCA coarse aggregate shall not exhibit a loss greater than 18 percent 
weighted average, at five cycles, when tested for soundness in magnesium 
sulfate, or 12 percent weighted average, at five cycles, when tested in 
sodium sulfate in accordance with ASTM C88.  The amount of flat and 
elongated particles shall not exceed 20 percent for the fraction retained 
on the 1/2 inch sieve nor 20 percent for the fraction passing the 1/2 inch 
sieve.  A flat particle is one having a ratio of width to thickness greater 
than 3; an elongated particle is one having a ratio of length to width 
greater than 3.  In the portion retained on each sieve specified, the 
crushed aggregate shall contain at least 90 percent by weight of crushed 
pieces having two or more freshly fractured faces determined in accordance 
with ASTM D5821.  When two fractures are contiguous, the angle between 
planes of the fractures must be at least 30 degrees in order to count as 
two fractured faces.  Crushed gravel shall be manufactured from gravel 
particles 90 percent of which by weight are retained on the maximum size 
sieve listed in TABLE 1.

2.2.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.2.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, or other 
finely divided mineral matter processed or naturally combined with the 
coarse aggregate.

2.2.2.2   Graded-Crushed Aggregate Base Course

Provide GCA fine aggregate consisting of angular particles produced by 
crushing stone or gravel that meets the requirements for wear and soundness 
specified for GCA coarse aggregate.

2.2.3   Gradation Requirements

Apply the specified gradation requirements to the completed base course.  
The aggregates shall be continuously well graded within the limits 
specified in TABLE 1.  Sieves shall conform to ASTM E11.

TABLE 1.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

Sieve Designation

2 inch 100

1-1/2 inch 90-100

3/4 inch 50-90
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TABLE 1.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

Sieve Designation

No. 4 25

No. 200 3-9

NOTE 1:  Particles having diameters less than No. 635 shall not be in 
excess of 3 percent by weight of the total sample tested.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  
If materials from different sources are used for the coarse and fine 
aggregates, they shall be tested in accordance with ASTM C127 and 
ASTM C128 to determine their specific gravities.  If the specific 
gravities vary by more than 10 percent, the percentages passing the 
various sieves shall be corrected as directed by the Project Manager.

2.3   LIQUID LIMIT AND PLASTICITY INDEX

Apply liquid limit and plasticity index requirements to the completed 
course and to any component that is blended to meet the required 
gradation.  The portion of any component or of the completed course passing 
the No. 40 sieve shall be either nonplastic or have a liquid limit not 
greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC or GCA is constructed in more than one layer, clean the 
previously constructed layer of loose and foreign matter by sweeping with 
power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Provide adequate drainage 
during the entire period of construction to prevent water from collecting 
or standing on the working area.  Provide line and grade stakes as 
necessary for control.  Grade stakes shall be in lines parallel to the 
centerline of the area under construction and suitably spaced for string 
lining.

3.2   OPERATION OF AGGREGATE SOURCES

Clearing, stripping, and excavating are the responsibility of the 
Contractor.  Operate the aggregate sources to produce the quantity and 
quality of materials meeting the specified requirements in the specified 
time limit.  Upon completion of the work, the aggregate sources on 
Government property shall be conditioned to drain readily and shall be left 
in a satisfactory condition.  Aggregate sources on private lands shall be 
conditioned in agreement with local laws or authorities.

3.3   STOCKPILING MATERIAL

Clear and level storage sites prior to stockpiling of material.  Stockpile 
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all materials, including approved material available from excavation and 
grading, in the manner and at the locations designated.  Aggregates shall 
be stockpiled on the cleared and leveled areas designated by the Project 
Manager to prevent segregation.  Materials obtained from different sources 
shall be stockpiled separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the base course(s), the underlying course or subgrade 
shall be cleaned of all foreign substances.  The surface of the underlying 
course or subgrade shall meet specified compaction and surface tolerances.  
The underlying course shall conform to Section 31 00 00 EARTHWORK.  Ruts or 
soft yielding spots in the underlying courses, areas having inadequate 
compaction, and deviations of the surface from the requirements set forth 
herein shall be corrected by loosening and removing soft or unsatisfactory 
material and by adding approved material, reshaping to line and grade, and 
recompacting to specified density requirements.  For cohesionless 
underlying courses containing sands or gravels, as defined in ASTM D2487, 
the surface shall be stabilized prior to placement of the base course(s).  
Stabilization shall be accomplished by mixing ABC or GCA into the 
underlying course and compacting by approved methods.  The stabilized 
material shall be considered as part of the underlying course and shall 
meet all requirements of the underlying course.  The finished underlying 
course shall not be disturbed by traffic or other operations and shall be 
maintained in a satisfactory condition until the base course is placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

Mix the coarse and fine aggregates in a stationary plant, or in a traveling 
plant or bucket loader on an approved paved working area.  Make adjustments 
in mixing procedures or in equipment, as directed, to obtain true grades, 
to minimize segregation or degradation, to obtain the required water 
content, and to ensure a satisfactory base course meeting all requirements 
of this specification.

3.5.2   Placing

Place the mixed material on the prepared subgrade or subbase in layers of 
uniform thickness with an approved spreader.  When a compacted layer
6 inches or less in thickness is required, place the material in a single 
layer.  When a compacted layer in excess of 6 inches is required, place the 
material in layers of equal thickness.  No layer shall be thicker than
6 inches or thinner than 3 inches when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the base 
course is placed in more than one layer, the previously constructed layers 
shall be cleaned of loose and foreign matter by sweeping with power 
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in 
placing procedures or equipment shall be made as may be directed to obtain 
true grades, to minimize segregation and degradation, to adjust the water 
content, and to ensure an acceptable base course.

3.5.3   Grade Control

The finished and completed base course shall conform to the lines, grades, 
and cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required base course thickness so that 
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the finished base course and the subsequent surface course will meet the 
designated grades.

3.5.4   Edges of Base Course

The base course(s) shall be placed so that the completed section will be a 
minimum of 2 feet wider, on all sides, than the next layer that will be 
placed above it.  Additionally, place approved fill material along the 
outer edges of the base course in sufficient quantities to compact to the 
thickness of the course being constructed, or to the thickness of each 
layer in a multiple layer course, allowing in each operation at least a
2 foot width of this material to be rolled and compacted simultaneously 
with rolling and compacting of each layer of base course.  If this base 
course material is to be placed adjacent to another pavement section, then 
the layers for both of these sections shall be placed and compacted along 
this edge at the same time.

3.5.5   Compaction

Compact each layer of the base course, as specified, with approved 
compaction equipment.  Maintain water content during the compaction 
procedure to within plus or minus 2 percent of the optimum water content 
determined from laboratory tests as specified in this Section.  Begin 
rolling at the outside edge of the surface and proceed to the center, 
overlapping on successive trips at least one-half the width of the roller.  
Alternate trips of the roller shall be slightly different lengths.  Speed 
of the roller shall be such that displacement of the aggregate does not 
occur.  In all places not accessible to the rollers, the mixture shall be 
compacted with hand-operated power tampers.  Continue compaction until each 
layer has a degree of compaction that is at least 95 percent of laboratory 
maximum density through the full depth of the layer.  Make such adjustments 
in compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory base course.  Any materials 
that are found to be unsatisfactory shall be removed and replaced with 
satisfactory material or reworked, as directed, to meet the requirements of 
this specification.

3.5.6   Thickness

Construct the compacted thickness of the base course as indicated.  No
individual layer shall be thicker than 6 inches nor be thinner than
3 inches in compacted thickness.  The total compacted thickness of the base 
course(s) shall be within 1/2 inch of the thickness indicated.  Where the 
measured thickness is more than 1/2 inch deficient, correct such areas by 
scarifying, adding new material of proper gradation, reblading, and 
recompacting as directed.  Where the measured thickness is more than 1/2 
inch thicker than indicated, the course shall be considered as conforming 
to the specified thickness requirements.  Average job thickness shall be 
the average of all thickness measurements taken for the job, but shall be 
within 1/4 inch of the thickness indicated.  The total thickness of the 
base course shall be measured at intervals in such a manner as to ensure 
one measurement for each 500 square yards of base course.  Measurements 
shall be made in 3 inch diameter test holes penetrating the base course.

3.5.7   Finishing

The surface of the top layer of base course shall be finished after final 
compaction by cutting any overbuild to grade and rolling with a steel- 
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wheeled roller.  Thin layers of material shall not be added to the top 
layer of base course to meet grade.  If the elevation of the top layer of 
base course is 1/2 inch or more below grade, then the top layer should be 
scarified to a depth of at least 3 inches and new material shall be blended 
in and compacted to bring to grade.  Adjustments to rolling and finishing 
procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and ensure an 
acceptable base course.  Should the surface become rough, corrugated, 
uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.5.8   Smoothness

The surface of the top layer shall show no deviations in excess of 3/8 inch 
when tested with a 12 foot straightedge.  Take measurements in successive 
positions parallel to the centerline of the area to be paved.  Measurements 
shall also be taken perpendicular to the centerline at 50 foot intervals.  
Deviations exceeding this amount shall be corrected by removing material 
and replacing with new material, or by reworking existing material and 
compacting it to meet these specifications.

3.6   TRAFFIC

Completed portions of the base course may be opened to limited traffic, 
provided there is no marring or distorting of the surface by the traffic.  
Heavy equipment shall not be permitted except when necessary to 
construction, and then the area shall be protected against marring or 
damage to the completed work.

3.7   MAINTENANCE

Maintain the base course in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any base course that is not paved over 
prior to the onset of winter, shall be retested to verify that it still 
complies with the requirements of this specification.  Any area of base 
course that is damaged shall be reworked or replaced as necessary to comply 
with this specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Dispose of any unsuitable materials that must be removed as directed.  No 
additional payments will be made for materials that must be replaced.

       -- End of Section --
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SECTION 32 12 10

BITUMINOUS TACK AND PRIME COATS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 102 (2009) Standard Method of Test for Spot 
Test of Asphaltic Materials

AASHTO T 40 (2002; R 2006) Sampling Bituminous 
Materials

ASTM INTERNATIONAL (ASTM)

ASTM D140/D140M (2014) Standard Practice for Sampling 
Bituminous Materials

ASTM D2995 (1999; R 2009) Determining Application 
Rate of Bituminous Distributors

ASTM D977 (2013; E 2014) Emulsified Asphalt

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-06 Test Reports

Sampling and Testing

1.3   DELIVERY, STORAGE, AND HANDLING

Inspect the materials delivered to the site for contamination and damage.  
Unload and store the materials with a minimum of handling.

1.4   ENVIRONMENTAL REQUIREMENTS

Apply bituminous coat only when the surface to receive the bituminous coat 
is dry.
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PART 2   PRODUCTS

2.1   PLANT, EQUIPMENT, MACHINES AND TOOLS

Plant, equipment, machines and tools used in the work are subject to 
approval and must be maintained in a satisfactory working condition at all 
times.  Calibrated equipment such as asphalt distributors, scales, batching 
equipment, spreaders and similar equipment, must have been recalibrated by 
a calibration laboratory within 12 months prior to commencing work.

2.1.1   Bituminous Distributor

Provide a distributor with pneumatic tires of such size and number that the 
load produced on the base surface does not exceed 650 psi of tire width to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  Design and equip the distributor to 
spray the bituminous material in a uniform coverage at the specified 
temperature, at readily determined and controlled rates from 0.05 to 2.0 
gallons per square yard, with a pressure range of 25 to 75 psi and with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Include with the distributor equipment 
a separate power unit for the bitumen pump, full-circulation spray bars, 
tachometer, pressure gauges, volume-measuring devices, adequate heaters for 
heating of materials to the proper application temperature, a thermometer 
for reading the temperature of tank contents, and a hand hose attachment 
suitable for applying bituminous material manually to areas inaccessible to 
the distributor.  Equip the distributor to circulate and agitate the 
bituminous material during the heating process.

2.1.2   Heating Equipment for Storage Tanks

The equipment for heating the bituminous material shall be steam, electric, 
or hot oil heaters.  Provide steam heaters consisting of steam coils and 
equipment for producing steam, so designed that the steam cannot get into 
the material.  Fix an armored thermometer to the tank with a temperature 
range from 40 to 400 degrees F so that the temperature of the bituminous 
material may be determined at all times.

2.1.3   Power Brooms and Power Blowers

Use power brooms and power blowers suitable for cleaning the surfaces to 
which the bituminous coat is to be applied.

2.2   PRIME COAT

2.2.1   Emulsified Asphalt

Provide emulsified asphalt conforming to ASTM D977, Type SS1h.

2.3   TACK COAT

2.3.1   Emulsified Asphalt

Provide emulsified asphalt conforming to ASTM D977, Type SS1h.  Dilute the 
emulsified asphalt with equal parts of water.  The base asphalt used to 
manufacture the emulsion shall show a negative spot when tested in 
accordance with AASHTO T 102 using standard naphtha.

SECTION 32 12 10  Page 2



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, remove all loose material, 
dirt, clay, or other objectionable material from the surface to be treated 
by means of a power broom or blower supplemented with hand brooms.  The 
surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Project Manager.

3.2.1   Tack Coat

Apply bituminous material for the tack coat in quantities of not less than
0.05 gallon nor more than 0.15 gallon per square yard of pavement surface.

3.2.2   Prime Coat

Apply bituminous material for the prime coat in quantities of not less than
0.18 gallon nor more than 0.35 gallon per square yard of pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes, 
kinematic.  Furnish the temperature viscosity relation to the Project 
Manager.

3.3.2   Temperature Ranges

The viscosity requirements determine the application temperature to be 
used.  The following is a normal range of application temperatures:

Degrees F

Emulsions

SS-1h 70-160

*This temperature range exceed the flash point of 
the material and care should be taken when heating.

3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, apply the 
bituminous prime or tack coat with the Bituminous Distributor at the 
specified rate with uniform distribution over the surface to be treated.  
Properly treat all areas and spots missed by the distributor with the hand 
spray.  Until the succeeding layer of pavement is placed, maintain the 
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surface by protecting the surface against damage and by repairing deficient 
areas at no additional cost to the Government.  If required, spread clean 
dry sand to effectively blot up any excess bituminous material.  No 
smoking, fires, or flames other than those from the heaters that are a part 
of the equipment are permitted within 25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  Prevent all traffic, except for paving equipment used in 
constructing the surfacing, from using the underlying material, whether 
primed or not, until the surfacing is completed. The bituminous coat shall 
conform to all requirements as described herein.

3.4.2   Prime Coat

Apply a prime coat at locations shown on the Drawings.  Apply the 
bituminous material uniformly over the surface to be treated at a pressure 
range of 25 to 75 psi; the rate shall be as specified above in paragraph 
"APPLICATION RATE".  To obtain uniform application of the prime coat on the 
surface treated at the junction of previous and subsequent applications, 
spread building paper on the surface for a sufficient distance back from 
the ends of each application to start and stop the prime coat on the paper 
and to ensure that all sprayers will operate at full force on the surface 
to be treated.  Immediately after application remove and destroy the 
building paper.

3.4.3   Tack Coat

Apply tack coat at the locations shown on the drawings.  Apply the tack 
coat when the surface to be treated is dry.  Immediately following the 
preparation of the surface for treatment, apply the bituminous material by 
means of the bituminous distributor, within the limits of temperature 
specified herein and at a rate as specified above in paragraph "APPLICATION 
RATE".  Apply the bituminous material so that uniform distribution is 
obtained over the entire surface to be treated.  Treat lightly coated areas 
and spots missed by the distributor with the bituminous material.  
Following the application of bituminous material, allow the surface to cure 
without being disturbed for period of time necessary to permit setting of 
the tack coat.  Apply the bituminous tack coat only as far in advance of 
the placing of the overlying layer as required for that day's operation.  
Maintain and protect the treated surface from damage until the succeeding 
course of pavement is placed.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, allow the bituminous coat to cure and 
to obtain evaporation of any volatiles or moisture.  Maintain the coated 
surface until the succeeding layer of pavement is placed, by protecting the 
surface against damage and by repairing and recoating deficient areas.  
Allow the prime coat to cure without being disturbed for a period of at 
least 48 hours or longer, as may be necessary to attain penetration into 
the treated course.  Furnish and spread enough sand to effectively blot up 
and cure excess bituminous material.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor 
as directed, under the supervision of the Project Manager.  The sample may 
be retained and tested by the Government at no cost to the Contractor.
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3.7   SAMPLING AND TESTING

Submit copies of all test results for emulsified asphalt, and bituminous 
materials, within 24 hours of completion of tests.  Perform sampling and 
testing by an approved commercial testing laboratory or by facilities 
furnished by the Contractor.  No work requiring testing will be permitted 
until the facilities have been inspected and approved.

3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D140/D140M or AASHTO T 40.  Sources from which 
bituminous materials are to be obtained shall be selected and notification 
furnished the Project Manager within 15 days after the award of the 
contract.

3.7.2   Calibration Test

Furnish all equipment, materials, and labor necessary to calibrate the 
bituminous distributor.  Calibration shall be made with the approved job 
material and prior to applying the bituminous coat material to the prepared 
surface.  Calibrate the bituminous distributor in accordance with ASTM D2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, apply three lengths of at 
least 100 feet for the full width of the distributor bar to evaluate the 
amount of bituminous material that can be satisfactorily applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, apply the trial application rate of bituminous 
tack coat materials in the amount of 0.05 gallons per square yard.  Other 
trial applications shall be made using various amounts of material as may 
be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, apply the trial application rate of bituminous 
materials in the amount of 0.25 gallon per square yard.  Other trial 
applications shall be made using various amounts of material as may be 
deemed necessary.

3.7.4   Sampling and Testing During Construction

Perform quality control sampling and testing as required in paragraph 
"FIELD QUALITY CONTROL".

3.8   TRAFFIC CONTROLS

Keep traffic off surfaces freshly treated with bituminous material.  
Provide sufficient warning signs and barricades so that traffic will not 
travel over freshly treated surfaces.

        -- End of Section --
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SECTION 32 12 16

HOT-MIX ASPHALT (HMA) FOR ROADS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 140 (2013) Standard Specification for 
Emulsified Asphalt

AASHTO M 156 (2013) Standard Specification for 
Requirements for Mixing Plants for 
Hot-Mixed, Hot-Laid Bituminous Paving 
Mixtures

AASHTO M 17 (2011) Standard Specification for Mineral 
Filler for Bituminous Paving Mixtures

AASHTO M 320 (2010) Standard Specification for 
Performance-Graded Asphalt Binder

AASHTO T 104 (1999) Standard Method of Test for 
Soundess of Aggregate by Use of Sodium 
Sulfate or Magnesium Sulfate

AASHTO T 11 (2005) Standard Method of Test for 
Materials Finer Than 75-µm (No. 200) Sieve 
in Mineral Aggregates by Washing

AASHTO T 176 (2008) Standard Method of Test for Plastic 
Fines in Graded Aggregates and Soils by 
Use of the Sand Equivalent Test

AASHTO T 182 (2002) Standard Method of Test for Coating 
and Stripping of Bitumen-Aggregate Mixtures

AASHTO T 245 (2013) Standard Method of Test for 
Resistance to Plastic Flow of Bituminous 
Mixtures Using Marshall Apparatus

AASHTO T 246 (2010) Standard Method of Test for 
Resistance to Deformation and Cohesion of 
Bituminous Mixture by Means of Hveem 
Apparatus

AASHTO T 247 (2002) Standard Method of Test for 
Preparation of Test Specimens for 
Biuminous Mixture by Means of California 
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Kneading Compactor

AASHTO T 27 (2011) Standard Method of Test for Sieve 
Analysis of Fine and Coarse Aggregates

AASHTO T 84 (2013) Standard Method of Test for 
Specific Gravity and Absorption of Fine 
Aggregate

AASHTO T 85 (2013) Standard Method of Test for 
Specific Gravity and Absorption of Coarse 
Aggregate

AASHTO T 96 (2002) Standard Method of Test for 
Resistance to Degradation of Small-Size 
Coarse Aggregate by Abrasion and Impact in 
the Los Angeles Machine

ASTM INTERNATIONAL (ASTM)

ASTM C207 (2011) Standard Specification for Hydrated 
Lime for Masonry Purposes

ASTM D1461 (2011) Moisture or Volatile Distillates in 
Bituminous Paving Mixtures

ASTM D2489/D2489M (2008) Estimating Degree of Particle 
Coating of Bituminous-Aggregate Mixtures

ASTM D3666 (2013) Standard Specification for Minimum 
Requirements for Agencies Testing and 
Inspecting Road and Paving Materials

ASTM D4791 (2010) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate

ASTM D5148 (2010) Standard Test Method for Centrifuge 
Kerosine Equivalent

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Mix Design
Material Acceptance

SD-04 Samples

Asphalt Cement Binder
Aggregates

SD-06 Test Reports
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Aggregates

SD-07 Certificates

Asphalt Cement Binder
Testing Laboratory

1.3   ENVIRONMENTAL REQUIREMENTS

Do not place the hot-mix asphalt upon a wet surface.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

Perform the work consisting of pavement courses composed of mineral 
aggregate and asphalt material heated and mixed in a central mixing plant 
and placed on a prepared course.  HMA designed and constructed in 
accordance with this section shall conform to the lines, grades, 
thicknesses, and typical cross sections indicated.  Construct each course 
to the depth, section, or elevation required by the drawings and roll, 
finish, and approve it before the placement of the next course.

2.1.1   Asphalt Mixing Plant

Plants used for the preparation of hot-mix asphalt shall conform to the 
requirements of AASHTO M 156 with the following changes:

2.1.1.1   Truck Scales

Weigh the asphalt mixture on approved, certified scales at the Contractor's 
expense.  Inspect and seal scales at least annually by an approved 
calibration laboratory.

2.1.1.2   Testing Facilities

Provide laboratory facilities at the plant for the use of the Government's 
acceptance testing and the Contractor's quality control testing.

2.1.1.3   Inspection of Plant

Provide the Project Manager with access at all times, to all areas of the 
plant for checking adequacy of equipment; inspecting operation of the 
plant; verifying weights, proportions, and material properties; checking 
the temperatures maintained in the preparation of the mixtures and for 
taking samples.  Provide assistance as requested, for the Government to 
procure any desired samples.

2.1.1.4   Storage Bins

Use of storage bins for temporary storage of hot-mix asphalt will be 
permitted as follows:

a.  The asphalt mixture may be stored in non-insulated storage bins 
for a period of time not exceeding 3 hours.

b.  The asphalt mixture may be stored in insulated storage bins for a 
period of time not exceeding 8 hours.  The mix drawn from bins 
shall meet the same requirements as mix loaded directly into 
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trucks.

2.1.2   Hauling Equipment

Provide trucks for hauling hot-mix asphalt having tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.

2.1.3   Asphalt Pavers

Provide asphalt pavers which are self-propelled, with an activated screed, 
heated as necessary, and capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
grade.  The paver shall have sufficient power to propel itself and the 
hauling equipment without adversely affecting the finished surface.

2.1.3.1   Receiving Hopper

Provide paver with a receiving hopper of sufficient capacity to permit a 
uniform spreading operation and equipped with a distribution system to 
place the mixture uniformly in front of the screed without segregation.  
The screed shall effectively produce a finished surface of the required 
evenness and texture without tearing, shoving, or gouging the mixture.

2.1.4   Rollers

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Do not use equipment which 
causes excessive crushing of the aggregate.

2.2   AGGREGATES

Aggregate for hot-mix asphalt (HMA) pavement shall be crushed and screened 
basalt free of soft or disintegrated pieces, clay, dirt, and other 
deleterious substances.  Course aggregate is defined as material retained 
on No. 4 sieve, and fine aggregate is defined as material passing No. 4 
sieve.

At least 90 percent, by weight, of material retained on No. 4 sieve shall 
consist of crushed particles.  At least 70 percent of material passing No. 
4 sieve and retained on No. 8 sieve shall consist of crushed particles.  A 
crushed particle is defined as having at least one mechanically fractured 
face.  The combined aggregate for HMA pavement, including filler, if any, 
shall conform to TABLE 1 - HMA TEST REQUIREMENTS and TABLE 2 - HMA GRADING 
REQUIREMENTS.
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TABLE 1 - HMA TEST REQUIREMENTS

TEST TEST METHOD REQUIREMENT

Sand Equivalent AASHTO T 176 45 percent minimum

Los Angeles Abrasion AASHTO T 96 30 percent minimum

Stripping AASHTO T 182 Above 95 percent

K-factor ASTM D5148 Kc-2.0 maximum
Km-1.7 maximum

Flat and elongated 
pieces (length to 
thickness ratio of 
3)

ASTM D4791
(By weight)

25 percent maximum

Grading AASHTO T 11
AASHTO T 27

Job-mix formula based on 
TABLE 2

Soundness AASHTO T 104
(5 cycles using
sodium sulfate)

9 percent maximum

Absorption AASHTO T 84
AASHTO T 85

5 percent maximum

TABLE 2 - HMA GRADING REQUIREMENTS

SIEVE SIZES COMBINED AGGREGATE PERCENT PASSING BY WEIGHT

1 inch ---

3/4 inch 100

1/2 inch 90-100

3/8 inch 72-90

No. 4 45-68

No. 8 32-48

No. 16 21-37

No. 30 15-27

No. 50 9-21

No. 100 6-16

No. 200 4-8

If chemical additive resulting in bituminous film retention greater than 95 
percent is used, aggregates not meeting stripping test requirements for HMA 
pavement may be used.
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2.3   ASPHALT CEMENT BINDER

Performance-graded (PG) asphalt binder shall be PG 64-16 and conform to 
AASHTO M 320.  Mixing application temperature shall be by 
temperature/viscosity graph.

2.4   EMULSIFIED ASPHALT

Anionic emulsified asphalt shall conform to AASHTO M 140, except 
penetration on residue for Type SS-1 and Type RS-1 shall be 50-120.  Mixing 
application temperature shall be 75 to 130 degrees Fahrenheit.

2.5   FILLER

Filler shall conform to AASHTO M 17.

2.6   HYDRATED LIME

Hydrated lime shall conform to ASTM C207, Type N.

2.7   MIX DESIGN

2.7.1   General

HMA pavement shall be plant mixed and shall include mixture of aggregate 
and asphalt cement, and may include reclaimed asphalt pavement (RAP) or 
filler, or both.

HMA pavement shall include surface course and may include one or more 
binder courses, depending on HMA pavement thickness indicated in the 
contract documents.

RAP is defined as removed or reprocessed pavement materials containing 
asphalt and aggregates.  Process RAP by crushing until 100 percent of RAP 
passes 3/4-inch sieve.  Size, grade uniformly, and combine materials such 
that blend of RAP and aggregate material conforms to grading requirements 
of paragraph "AGGREGATES".

In surface and binder courses, aggregate for HMA may include RAP quantities 
up to 15 percent of total mix weight.

Quantities of filler material to correct deficiencies in aggregate 
gradation passing the No. 200 sieve shall not exceed 3 percent by weight of 
fine aggregates.

2.7.2   Job-Mix Formula and Tests

Design job-mix formula in accordance with procedures contained in current 
edition of Asphalt Institute's Mix Design Methods for Asphalt Concrete and 
Other Hot Mix Types, Manual Series No. 2 (MS-2) for either Marshall Method 
or Hveem Method of Mix Design.

Limit compacted lift thickness and asphalt content of job-mix formula as 
specified below.

Minimum to Maximum Compacted Thickness
for Individual Lifts (inches)                             1-1/2 to 3

Asphalt Content Limits (Percent of Total Weight of Mix)   4.3 to 6.5
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Asphalt content limits for porous aggregate may be exceeded only if 
accepted in writing by the Project Manager.

Meet job-mix formula design criteria specified in TABLE 3.

TABLE 3 - JOB-MIX FORMULA DESIGN CRITERIA

Hveem Method Mix Criteria (AASHTO T 246 and AASHTO T 247)

Stability, minimum (pounds) 37

Air Voids (percent)1 3-5

Marshall Method Mix Criteria (AASHTO T 245)

Compaction (number of blows each end of specimen) 75

Stability, minimum (pounds) 1,800

Flow (x 0.01 inch) 8-16

Air Voids (percent)* 3-5

* Air Voids:  AASHTO T 166 or AASHTO T 275;
              AASHTO T 209, AASHTO T 269

Minimum percent voids in mineral aggregates (VMA) of job-mix formula shall 
be as specified in TABLE 4.

TABLE 4 - MINIMUM PERCENT VOIDS IN MINERAL AGGREGATES (VMA)

Nominal Maximum Particle Size (inches) 1-1/2 1 3/4 1/2 3/8

VMA (percent)* 11 12 13 14 15

* VMA:  See Asphalt Institute Manual
  MS-2, Chapter 4

2.7.3   Range of Tolerances for HMA

Provide HMA within allowable tolerances of accepted job-mix formula as 
specified in TABLE 5.
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TABLE 5 - RANGE OF TOLERANCES FOR HMA

Passing No. 4 and larger sieves (percent) +/-7

Passing No. 8 to No. 100 sieves (inclusive) (percent) +/-4

Passing No. 200 sieve (percent) +/-3

Asphalt Content (percent) +/-0.4

Mixture Temperature (degrees F) +/-20

PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

Heat the asphalt cement material avoiding local overheating and providing a 
continuous supply of the asphalt material to the mixer at a uniform 
temperature.  The temperature of unmodified asphalts shall be no more than
325 degrees F when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

Heat and dry the aggregate for the mixture prior to mixing.  No damage 
shall occur to the aggregates due to the maximum temperature and rate of 
heating used.  The temperature of the aggregate and mineral filler shall 
not exceed 350 degrees F when the asphalt cement is added.  The temperature 
shall not be lower than is required to obtain complete coating and uniform 
distribution on the aggregate particles and to provide a mixture of 
satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the mix design.  Mix 
the combined materials until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  Establish the wet 
mixing time for all plants based on the procedure for determining the 
percentage of coated particles described in ASTM D2489/D2489M, for each 
individual plant and for each type of aggregate used.  The wet mixing time 
will be set to at least achieve 95 percent of coated particles.  The 
moisture content of all hot-mix asphalt upon discharge from the plant shall 
not exceed 0.5 percent by total weight of mixture as measured by ASTM D1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, clean the underlying course 
of dust and debris.  Apply a tack coat in accordance with the contract 
specifications.

3.5   TESTING LABORATORY

Submit certification of compliance and Plant Scale Calibration 
Certification.  Use a laboratory to develop the mix design that meets the 
requirements of ASTM D3666.  The Government will inspect the laboratory 
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equipment and test procedures prior to the start of hot mix operations for 
conformance to ASTM D3666.  A statement signed by the manager of the 
laboratory stating that it meets these requirements or clearly listing all 
deficiencies shall be submitted to the Project Manager prior to the start 
of construction.  The statement shall contain as a minimum:

a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

b.  A listing of equipment to be used in developing the job mix.

c.  A copy of the laboratory's quality control system.

d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.6   TRANSPORTING AND PLACING

3.6.1   Transporting

Transport the hot-mix asphalt from the mixing plant to the site in clean, 
tight vehicles.  Schedule deliveries so that placing and compacting of 
mixture is uniform with minimum stopping and starting of the paver.  
Provide adequate artificial lighting for night placements.  Hauling over 
freshly placed material will not be permitted until the material has been 
compacted as specified, and allowed to cool to 140 degrees F.  To deliver 
mix to the paver, use a material transfer vehicle operated to produce 
continuous forward motion of the paver.

3.6.2   Placing

Place and compact the mix at a temperature suitable for obtaining density, 
surface smoothness, and other specified requirements.  Upon arrival, place 
the mixture to the full width by an asphalt paver; it shall be struck off 
in a uniform layer of such depth that, when the work is completed, it will 
have the required thickness and conform to the grade and contour 
indicated.  Regulate the speed of the paver to eliminate pulling and 
tearing of the asphalt mat.

3.7   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  Compact the surface as soon as possible without causing 
displacement, cracking or shoving.  The sequence of rolling operations and 
the type of rollers used shall be at the discretion of the Contractor.  The 
speed of the roller shall, at all times, be sufficiently slow to avoid 
displacement of the hot mixture and be effective in compaction.  Any 
displacement occurring as a result of reversing the direction of the 
roller, or from any other cause, shall be corrected at once.  Continue 
rolling until the surface is of uniform texture, true to grade and cross 
section, and the required field density is obtained.  To prevent adhesion 
of the mixture to the roller, keep the wheels properly moistened but 
excessive water will not be permitted.  In areas not accessible to the 
roller, the mixture shall be thoroughly compacted with hand tampers.  Any 
mixture that becomes loose and broken, mixed with dirt, contains 
check-cracking, or is in any way defective shall be removed full depth, 
replaced with fresh hot mixture and immediately compacted to conform to the 
surrounding area.  This work shall be done at the Contractor's expense.  
Skin patching will not be allowed.
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3.8   MATERIAL ACCEPTANCE

3.8.1   Surface Smoothness

Use the following straight edge testing method to test and evaluate surface 
smoothness of the pavement.  Perform all testing in the presence of the 
Project Manager.  Keep detailed notes of the results of the testing and 
furnish a copy to the Government immediately after each day's testing.  
Where drawings show required deviations from a plane surface (crowns, 
drainage inlets, etc.), the surface shall be finished to meet the approval 
of the Project Manager.

3.8.1.1   Smoothness Requirements

3.8.1.1.1   Straightedge Testing

The finished surfaces of the pavements shall have no abrupt change of
1/4 inch or more, and all pavements shall be within the tolerances of
1/4 inch in both the longitudinal and transverse directions, when tested 
with an approved 12 feet straightedge.

3.8.1.2   Testing Method

After the final rolling, but not later than 24 hours after placement, test 
the surface of the newly placed pavement in such a manner as to reveal all 
surface irregularities exceeding the tolerances specified above.  If any 
pavement areas are ground, these areas shall be retested immediately after 
grinding.

3.8.1.2.1   Straightedge Testing

Hold the straightedge in contact with the surface and move it ahead 
one-half the length of the straightedge for each successive measurement.  
Determine the amount of surface irregularity by placing the freestanding 
(unleveled) straightedge on the pavement surface and allowing it to rest 
upon the two highest spots covered by its length, and measuring the maximum 
gap between the straightedge and the pavement surface in the area between 
these two high points.

        -- End of Section --
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SECTION 32 16 13

CONCRETE SIDEWALKS AND CURBS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

ASTM INTERNATIONAL (ASTM)

ASTM A1064/A1064M (2013) Standard Specification for 
Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for 
Concrete

ASTM A615/A615M (2014) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM C143/C143M (2012) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C172/C172M (2014) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM D1751 (2004; E 2013; R 2013) Standard 
Specification for Preformed Expansion 
Joint Filler for Concrete Paving and 
Structural Construction (Nonextruding and 
Resilient Bituminous Types)

ASTM D1752 (2004a; R 2013) Standard Specification for 

SECTION 32 16 13  Page 1



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D5893/D5893M (2010) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements

INTERNATIONAL CODE COUNCIL (ICC)

ICC A117.1 (2009) Accessible and Usable Buildings and 
Facilities

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Provide plant, equipment, machines, and tools used in the work subject to 
approval and maintained in a satisfactory working condition at all times.  
The equipment shall have the capability of producing the required product, 
meeting grade controls, thickness control and smoothness requirements as 
specified.  Use of the equipment shall be discontinued if it produces 
unsatisfactory results.  The Project Manager shall have access at all times 
to the plant and equipment to ensure proper operation and compliance with 
specifications.

1.2.2   Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Concrete

SD-06 Test Reports

Field Quality Control

1.4   ENVIRONMENTAL REQUIREMENTS

1.4.1   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 85 degrees F 
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 95 degrees F 
at any time.
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PART 2   PRODUCTS

2.1   CONCRETE

Provide concrete conforming to the applicable requirements of Section 
03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE, except as otherwise 
specified.  Concrete shall have a minimum compressive strength of 3000 psi 
at 28 days.  Maximum size of aggregate shall be 1-1/2 inches.  Submit 
copies of certified delivery tickets for all concrete used in the 
construction.

2.1.1   Slump

The concrete slump shall be 2 inches plus or minus 1 inch where determined 
in accordance with ASTM C143/C143M.

2.1.2   Reinforcement Steel

Reinforcement bars shall conform to ASTM A615/A615M.  Wire mesh 
reinforcement shall conform to ASTM A1064/A1064M.

2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C309, 
Type 2.

2.3   JOINT FILLER STRIPS

2.3.1   Contraction Joint Filler for Curb

Contraction joint filler for curb shall consist of hard-pressed fiberboard.

2.3.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D1751 or ASTM D1752, 
1/2 inch thick, unless otherwise indicated.

2.4   JOINT SEALANTS

Joint sealant, cold-applied shall conform to ASTM C920 or ASTM D5893/D5893M.

2.5   FORM WORK

Design and construct form work to ensure that the finished concrete will 
conform accurately to the indicated dimensions, lines, and elevations, and 
within the tolerances specified.  Forms shall be of wood or steel, 
straight, of sufficient strength to resist springing during depositing and 
consolidating concrete.  Wood forms shall be surfaced plank, 2 inches 
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nominal thickness, straight and free from warp, twist, loose knots, splits 
or other defects.  Wood forms shall have a nominal length of 10 feet.  
Radius bends may be formed with 3/4 inch boards, laminated to the required 
thickness.  Steel forms shall be channel-formed sections with a flat top 
surface and with welded braces at each end and at not less than two 
intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of 10 feet with a minimum of 3 welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

2.5.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.5.2   Curb Forms

Curb outside forms shall have a height equal to the full depth of the curb.  
The inside form of curb shall have batter as indicated and shall be 
securely fastened to and supported by the outside form.  Rigid forms shall 
be provided for curb returns, except that benders or thin plank forms may 
be used for curb or curb returns with a radius of 10 feet or more, where 
grade changes occur in the return, or where the central angle is such that 
a rigid form with a central angle of 90 degrees cannot be used.  Back forms 
for curb returns may be made of 1-1/2 inch benders, for the full height of 
the curb, cleated together.  In lieu of inside forms for curbs, a curb 
"mule" may be used for forming and finishing this surface, provided the 
results are approved.

2.6   Detectable Warning System

Detectable Warning Systems shown on the contract plans are to meet 
requirements of ICC A117.1 - Section 705.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted as 
shown on drawings.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

 3.1.2   Curb Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb.  The subgrade shall be of 
materials equal in bearing quality to the subgrade under the adjacent 
pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
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conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.

3.2   FORM SETTING

Set forms to the indicated alignment, grade and dimensions.  Hold forms 
rigidly in place by a minimum of 3 stakes per form placed at intervals not 
to exceed 4 feet.  Corners, deep sections, and radius bends shall have 
additional stakes and braces, as required.  Clamps, spreaders, and braces 
shall be used where required to ensure rigidity in the forms.  Forms shall 
be removed without injuring the concrete.  Bars or heavy tools shall not be 
used against the concrete in removing the forms.  Any concrete found 
defective after form removal shall be promptly and satisfactorily 
repaired.  Forms shall be cleaned and coated with form oil each time before 
concrete is placed.  Wood forms may, instead, be thoroughly wetted with 
water before concrete is placed.

3.2.1   Sidewalks

Set forms for sidewalks with the upper edge true to line and grade with an 
allowable tolerance of 1/8 inch in any 10 foot long section.  After forms 
are set, grade and alignment shall be checked with a 10 foot straightedge.  
Forms shall have a transverse slope of 1/4 inch per foot with the low side 
adjacent to the roadway.  Side forms shall not be removed for 12 hours 
after finishing has been completed.

 3.2.2   Curbs

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Place concrete in the forms in one layer.  When consolidated and finished, 
the sidewalks shall be of the thickness indicated.  After concrete has been 
placed in the forms, a strike-off guided by side forms shall be used to 
bring the surface to proper section to be compacted.  The concrete shall be 
consolidated by tamping and spading or with an approved vibrator, and the 
surface shall be finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, finish the surface with a wood or 
magnesium float or darby to a smooth and uniformly fine granular or sandy 
texture free of waves, irregularities, or tool marks.  A scored surface 
shall be produced by brooming with a fiber-bristle brush in a direction 
transverse to that of the traffic, followed by edging.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 1/8 inch.  Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 

SECTION 32 16 13  Page 5



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

surface face of the edger.  Corners and edges which have crumbled and areas 
which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 5/16 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.4   CURB CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.

3.4.2   Curb Finishing

Approved slip formed curb machines may be used in lieu of hand placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The top of the curb shall be rounded with an edging tool to a radius of 1/2 
inch.  Immediately after removing the front curb form, the face of the curb 
shall be rubbed with a wood or concrete rubbing block and water until 
blemishes, form marks, and tool marks have been removed.  The front curb 
surface, while still wet, shall be brushed in the same manner as the curb 
top.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 1/4 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 5 feet on centers, whichever is less, and shall be 
continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks 10 feet or more in 
width.  Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs.  Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated.  Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated.  Expansion joints 
are not required between sidewalks and curb that abut the sidewalk 
longitudinally.

SECTION 32 16 13  Page 6



PHYSICAL SECURITY AND IMPROVEMENTS CA-1328-D
TS KMR PHYSICAL SECURITY AND AASF #2 FENCE REPLACEMENT

3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a 1/8 inch blade to the depth indicated.  An ample 
supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations.

3.5.2   Sidewalk Expansion Joints

Expansion joints shall be formed with 1/2 inch joint filler strips.  Joint 
filler in expansion joints surrounding structures and features within the 
sidewalk may consist of preformed filler material conforming to ASTM D1752 
or building paper.  Joint filler shall be held in place with steel pins or 
other devices to prevent warping of the filler during floating and 
finishing.  Immediately after finishing operations are completed, joint 
edges shall be rounded with an edging tool having a radius of 1/8 inch, and 
concrete over the joint filler shall be removed.  At the end of the curing 
period, expansion joints shall be cleaned and filled with cold-applied 
joint sealant.  Joint sealant shall be gray or stone in color.  The joint 
opening shall be thoroughly cleaned before the sealing material is placed.  
Sealing material shall not be spilled on exposed surfaces of the concrete.  
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 50 degrees F at the time of application of 
joint sealing material.  Excess material on exposed surfaces of the 
concrete shall be removed immediately and concrete surfaces cleaned.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.

3.6   CURB JOINTS

Curb joints shall be constructed at right angles to the line of curb.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 5 feet nor 
greater than 15 feet in length.

a.  Contraction joints (except for slip forming) shall be constructed 
by means of 1/8 inch thick separators and of a section conforming 
to the cross section of thecurb.  Separators shall be removed as 
soon as practicable after concrete has set sufficiently to 
preserve the width and shape of the joint and prior to finishing.

b.  When slip forming is used, the contraction joints shall be cut in 
the top portion of the curb hardened concrete in a continuous cut 
across the curb, using a power-driven saw.  The depth of cut shall 
be at least one-fourth of the curb depth and 1/8 inch in width.
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3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb.  Expansion 
joints shall be provided in curb directly opposite expansion joints of 
abutting portland cement concrete pavement, and shall be of the same type 
and thickness as joints in the pavement.  Where curb does not abut Portland 
cement concrete pavement, expansion joints at least 1/2 inch in width shall 
be provided at intervals not less than 30 feet nor greater than 120 feet.  
Expansion joints shall be sealed immediately following curing of the 
concrete or as soon thereafter as weather conditions permit.  Expansion 
joints and the top 1 inch depth of curb contraction-joints shall be sealed 
with joint sealant.  The joint opening shall be thoroughly cleaned before 
the sealing material is placed.  Sealing material shall not be spilled on 
exposed surfaces of the concrete.  Concrete at the joint shall be surface 
dry and atmospheric and concrete temperatures shall be above 50 degrees F 
at the time of application of joint sealing material.  Excess material on 
exposed surfaces of the concrete shall be removed immediately and concrete 
surfaces cleaned.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Protect concrete against loss of moisture and rapid temperature changes for 
at least 7 days from the beginning of the curing operation.  Protect 
unhardened concrete from rain and flowing water.  All equipment needed for 
adequate curing and protection of the concrete shall be on hand and ready 
for use before actual concrete placement begins.  Protection shall be 
provided as necessary to prevent cracking of the pavement due to 
temperature changes during the curing period.

3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 6 inches.  The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 12 inches when a continuous sheet is not used.  The curing 
medium shall not be less than 18 inches wider than the concrete surface to 
be cured, and shall be securely weighted down by heavy wood planks, or a 
bank of moist earth placed along edges and laps in the sheets.  Sheets 
shall be satisfactorily repaired or replaced if torn or otherwise damaged 
during curing.  The curing medium shall remain on the concrete surface to 
be cured for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
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Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 200 square 
feet/gallon for the total of both coats.  The second coat shall be applied 
in a direction approximately at right angles to the direction of 
application of the first coat.  The compound shall form a uniform, 
continuous, coherent film that will not check, crack, or peel and shall be 
free from pinholes or other imperfections.  If pinholes, abrasion, or other 
discontinuities exist, an additional coat shall be applied to the affected 
areas within 30 minutes.  Concrete surfaces that are subjected to heavy 
rainfall within 3 hours after the curing compound has been applied shall be 
resprayed by the method and at the coverage specified above.  Areas where 
the curing compound is damaged by subsequent construction operations within 
the curing period shall be resprayed.  Necessary precautions shall be taken 
to ensure that the concrete is properly cured at sawed joints, and that no 
curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed before the concrete 
in the region of the joint is resprayed with curing compound.  The method 
used for sealing the joint groove shall prevent loss of moisture from the 
joint during the entire specified curing period.  Approved standby 
facilities for curing concrete pavement shall be provided at a location 
accessible to the jobsite for use in the event of mechanical failure of the 
spraying equipment or other conditions that might prevent correct 
application of the membrane-curing compound at the proper time.  Concrete 
surfaces to which membrane-curing compounds have been applied shall be 
adequately protected during the entire curing period from pedestrian and 
vehicular traffic, except as required for joint-sawing operations and 
surface tests, and from any other possible damage to the continuity of the 
membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  Repair 
damaged concrete and clean concrete discolored during construction.  
Concrete that is damaged shall be removed and reconstructed for the entire 
length between regularly scheduled joints.  Refinishing the damaged portion 
will not be acceptable.  Removed damaged portions shall be disposed of as 
directed.

3.8   FIELD QUALITY CONTROL

Submit copies of all test reports within 24 hours of completion of the test.

3.8.1   General Requirements

Perform the inspection and tests described and meet the specified 
requirements for inspection details and frequency of testing.  Based upon 
the results of these inspections and tests, take the action and submit 
reports as required below, and any additional tests to ensure that the 
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requirements of these specifications are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

Provide molded concrete specimens for strength tests.  Samples of concrete 
placed each day shall be taken not less than once a day nor less than once 
for every 250 cubic yards of concrete.  The samples for strength tests 
shall be taken in accordance with ASTM C172/C172M.  Cylinders for 
acceptance shall be molded in conformance with ASTM C31/C31M by an approved 
testing laboratory.  Each strength test result shall be the average of 2 
test cylinders from the same concrete sample tested at 28 days, unless 
otherwise specified or approved.  Concrete specified on the basis of 
compressive strength will be considered satisfactory if the averages of all 
sets of three consecutive strength test results equal or exceed the 
specified strength, and no individual strength test result falls below the 
specified strength by more than 500 psi.

3.8.2.2   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 250 cubic yards, or fraction thereof, of concrete placed 
during each shift.  Additional tests shall be performed when excessive 
variation in the workability of the concrete is noted or when excessive 
crumbling or slumping is noted along the edges of slip-formed concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming 
machine.  If a slip form paver is used for sidewalk placement, the subgrade 
shall be true to grade prior to concrete placement and the thickness will 
be determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 1/4 inch.  
Pavement areas requiring grade or surface smoothness corrections in excess 
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of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

         -- End of Section --
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SECTION 32 17 24

PAVEMENT MARKINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 247 (2013) Standard Specification for Glass 
Beads Used in Pavement Markings

ASTM INTERNATIONAL (ASTM)

ASTM D4280 (2012) Extended Life Type, Nonplowable,  
Raised, Retroreflective Pavement Markers

ASTM D4505 (2012) Preformed Retroflective Pavement 
Marking Tape for Extended Service Life

ASTM D792 (2013) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM E28 (2014) Softening Point of Resins Derived 
from Naval Stores by Ring and Ball 
Apparatus

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (Rev D; Notice 1) Beads (Glass Spheres) 
Retro-Reflective (Metric)

FS TT-P-1952 (Rev E) Paint, Traffic and Airfield 
Markings, Waterborne

1.2   SYSTEM DESCRIPTION

All machines, tools and equipment used in the performance of the work shall 
be approved and maintained in satisfactory operating condition.  Submit 
lists of proposed equipment, including descriptive data, and notifications 
of proposed Contractor actions as specified in this section.  List of 
removal equipment shall include descriptive data indicating area of 
coverage per pass, pressure adjustment range, tank and flow capacities, and 
safety precautions required for the equipment operation.  Equipment 
operating on roads shall display low speed traffic markings and traffic 
warning lights.
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1.2.1   Paint Application Equipment

1.2.1.1   Hand-Operated, Push-Type Machines

All machines, tools, and equipment used in performance of the work shall be 
approved and maintained in satisfactory operating condition.  Hand-operated 
push-type machines of a type commonly used for application of paint to 
pavement surfaces will be acceptable for marking small streets and parking 
areas.  Applicator machine shall be equipped with the necessary paint tanks 
and spraying nozzles, and shall be capable of applying paint uniformly at 
coverage specified.  Sandblasting equipment shall be provided as required 
for cleaning surfaces to be painted.  Hand-operated spray guns shall be 
provided for use in areas where push-type machines cannot be used.

1.2.2   Thermoplastic Application Equipment

1.2.2.1   Thermoplastic Material

Thermoplastic material shall be applied to the primed pavement surface by 
spray techniques or by the extrusion method, wherein one side of the 
shaping die is the pavement and the other three sides are contained by, or 
are part of, suitable equipment for heating and controlling the flow of 
material.  By either method, the markings shall be applied with equipment 
that is capable of providing continuous uniformity in the dimensions of the 
stripe.

1.2.2.2   Application Equipment

a.  Application equipment shall provide continuous mixing and 
agitation of the material.  Conveying parts of the equipment 
between the main material reservoir and the extrusion shoe or 
spray gun shall prevent accumulation and clogging.  All parts of 
the equipment which come into contact with the material shall be 
easily accessible and exposable for cleaning and maintenance.  All 
mixing and conveying parts up to and including the extrusion shoes 
and spray guns shall maintain the material at the required 
temperature with heat-transfer oil or electrical-element- 
controlled heat.

b.  The application equipment shall be constructed to ensure 
continuous uniformity in the dimensions of the stripe.  The 
applicator shall provide a means for cleanly cutting off stripe 
ends squarely and shall provide a method of applying "skiplines".  
The equipment shall be capable of applying varying widths of 
traffic markings.

c.  The applicator shall be equipped with a drop-on type bead 
dispenser capable of uniformly dispensing reflective glass spheres 
at controlled rates of flow.  The bead dispenser shall be 
automatically operated and shall begin flow prior to the flow of 
composition to assure that the strip is fully reflectorized.

1.2.2.3   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true 
arc.  The equipment used for the placement of thermoplastic pavement 
markings shall be of portable applicator type.
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Portable Application Equipment:  The portable applicator shall be 
defined as hand-operated equipment, specifically designed for placing 
special markings such as crosswalks, stopbars, legends, arrows, and 
short lengths of lane, edge and centerlines.  The portable applicator 
shall be capable of applying thermoplastic pavement markings by the 
extrusion method.  The portable applicator shall be loaded with hot 
thermoplastic composition from the melting kettles on the mobile 
applicator.  The portable applicator shall be equipped with all the 
necessary components, including a materials storage reservoir, bead 
dispenser, extrusion shoe, and heating accessories, so as to be capable 
of holding the molten thermoplastic at a temperature of 375 to 425 
degrees F, of extruding a line of 3 to 12 inches in width, and in 
thicknesses of not less than 0.125 inch nor more than 0.190 inch and of 
generally uniform cross section.

1.2.3   Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the 
paint dispenser and shall operate automatically and simultaneously with the 
applicator through the same control mechanism.  The dispenser shall be 
capable of adjustment and designed to provide uniform flow of reflective 
media over the full length and width of the stripe at the rate of coverage 
specified in paragraph "APPLICATION", at all operating speeds of the 
applicator to which it is attached.

1.2.4   Surface Preparation Equipment

1.2.4.1   Waterblast Equipment

The water pressure shall be specified at 2600 psi at 140 degrees F in order 
to adequately clean the surfaces to be marked.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment
Composition Requirements
Qualifications

SD-06 Test Reports

Sampling and Testing

SD-07 Certificates

Volatile Organic Compound (VOC)

1.4   QUALITY ASSURANCE

1.4.1   Qualifications

Submit documentation certifying that pertinent personnel are qualified for 
equipment operation and handling of chemicals.
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1.4.2   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to 
newly painted surfaces or displacement of raised pavement markers.  
Painting equipment shall be marked with large warning signs indicating 
slow-moving painting equipment in operation.

1.4.3   Maintenance of Traffic

1.4.3.1   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided.

1.5   DELIVERY, STORAGE, AND HANDLING

All materials shall be delivered and stored in sealed containers that 
plainly show the designated name, formula or specification number, batch 
number, color, date of manufacture, manufacturer's name, and directions, 
all of which shall be plainly legible at time of use.

1.6   ENVIRONMENTAL REQUIREMENTS

Operation shall cease during thunderstorms.  Operation shall cease during 
rainfall, except for waterblasting and removal of previously applied 
chemicals.  Waterblasting shall cease where surface water accumulation 
alters the effectiveness of material removal.

PART 2   PRODUCTS

2.1   PAINT

The paint shall be homogeneous, easily stirred to smooth consistency, and 
shall show no hard settlement or other objectionable characteristics during 
a storage period of 6 months.  Paints for roads, parking areas, and streets 
shall conform to FS TT-P-1952.  Pavement marking paints shall comply with 
applicable state and local laws enacted to ensure compliance with Federal 
Clean Air Standards.  Paint materials shall conform to the restrictions of 
the local Air Pollution Control District.

2.2   THERMOPLASTIC COMPOUNDS

The thermoplastic reflectorized pavement marking compound shall be extruded 
or sprayed in a molten state onto a primed pavement surface.  Following a 
surface application of glass beads and upon cooling to normal pavement 
temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by 
traffic.

2.2.1   Composition Requirements

Submit Manufacturer's current printed product description and Material 
Safety Data Sheets (MSDS) for each type paint/color proposed for use.  The 
binder component shall be formulated as a hydrocarbon resin.  The pigment, 
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beads and filler shall be uniformly dispersed in the binder resin.  The 
thermoplastic composition shall be free from all skins, dirt, and foreign 
objects and shall comply with the following requirements:

Component Percent by Weight

White Yellow

Binder 17 min. 17 min.

Titanium dioxide 10 min. -

Glass beads 20 min. 20 min.

Calcium carbonate and 
inert fillers

49 max. *

Yellow pigments - *

*Amount and type of yellow pigment, calcium carbonate and inert fillers 
shall be at the option of the manufacturer, providing the other 
composition requirements of this specification are met.

2.2.2   Physical Properties

2.2.2.1   Color

The color shall be as indicated.

2.2.2.2   Drying Time

When installed at 70 degrees F and in thicknesses between 1/8 and 3/16 inch, 
after curing 15 minutes.

2.2.2.3   Softening Point

The composition shall have a softening point of not less than 194 degrees F 
when tested in accordance with ASTM E28.

2.2.2.4   Specific Gravity

The specific gravity of the composition shall be between 1.9 and 2.2 as 
determined in accordance with ASTM D792.

2.2.3   Asphalt Concrete Primer

The primer for asphalt concrete pavements shall be a thermosetting adhesive 
with a solids content of pigment reinforced synthetic rubber and synthetic 
plastic resin dissolved and/or dispersed in a volatile organic compound 
(VOC).  Submit certificate stating that the proposed pavement marking paint 
meets the VOC regulations of the local Air Pollution Control District 
having jurisdiction over the geographical area in which the project is 
located.  Solids content shall not be less than 10 percent by weight at 70 
degrees F and 60 percent relative humidity.  A wet film thickness of 0.005 
inch plus or minus 0.001 inch, shall dry to a tack-free condition in less 
than 5 minutes.
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2.2.4   Portland Cement Concrete Primer

The primer for Portland cement concrete pavements shall be an epoxy resin 
primer.  The primer shall be of the type recommended by the manufacturer of 
the thermoplastic composition.  Epoxy primers recommended by the 
manufacturer shall be approved by the Project Manager prior to use.  
Requests for approval shall be accompanied with technical data, 
instructions for use, and a 1 quart sample of the primer material.

2.3   PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance 
with ASTM D4505 Type I or IV, Class optional.

2.4   RAISED REFLECTIVE MARKERS

Either metallic or nonmetallic markers of the button or prismatic reflector 
type may be used.  Markers shall be of permanent colors, as specified for 
pavement marking, and shall retain the color and brightness under the 
action of traffic.  Button markers shall have a diameter of not less than
4 inches, and shall be spaced not more than 40 feet apart on solid 
longitudinal lines.  Broken centerline marker spacings shall be in segments 
of 10 feet with gaps of 30 feet between segments.  Markers shall have 
rounded surfaces presenting a smooth contour to traffic and shall not 
project more than 3/4 inch above level of pavement.  Pavement markers and 
adhesive epoxy shall conform to ASTM D4280.

2.5   REFLECTIVE MEDIA

Reflective media for roads and streets shall conform to FS TT-B-1325, Type 
I, Gradation A or AASHTO M 247, Type I.

2.6   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed 
and labeled containers, or segregated at source of supply, sufficiently in 
advance of needs to allow 60 days for testing.  Submit certified copies of 
the test reports, prior to the use of the materials at the jobsite.  
Testing shall be performed in an approved independent laboratory.  Upon 
notification by the Contractor that the material is at the site or source 
of supply, a sample shall be taken by random selection from sealed 
containers in the presence of the Project Manager.  Samples shall be 
clearly identified by designated name, specification number, batch number, 
manufacturer's formulation number, project contract number, intended use, 
and quantity involved.  Materials will be sampled and tested by the 
Government.  No material shall be used at the project prior to receipt by 
the Contractor of written notice that the materials meet the laboratory 
requirements.  The cost of initial testing of samples from each lot of 
materials will be borne by the Government.  If the sample fails to meet 
specification requirements, the material represented by the sample shall be 
replaced and the new material will be tested.  Cost of sampling and testing 
the new material will be borne by the Contractor. Testing shall be 
performed in an approved independent laboratory.  If materials are approved 
based on reports furnished by the Contractor, samples will be retained by 
the Government for possible future testing should the material appear 
defective during or after application.
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PART 3   EXECUTION

3.1   SURFACE PREPARATION

Thoroughly clean surfaces to be marked before application of the pavement 
marking material.  Dust, dirt, and other granular surface deposits shall be 
removed by sweeping, blowing with compressed air, rinsing with water or a 
combination of these methods as required.  Rubber deposits, surface 
laitance, existing paint markings, and other coatings adhering to the 
pavement shall be completely removed with scrapers, wire brushes, 
sandblasting, approved chemicals, or mechanical abrasion as directed.  
Areas of old pavement affected with oil or grease shall be scrubbed with 
several applications of trisodium phosphate solution or other approved 
detergent or degreaser, and rinsed thoroughly after each application.  
After cleaning, oil-soaked areas shall be sealed with cut shellac to 
prevent bleeding through the new paint.  Pavement surfaces shall be allowed 
to dry, when water is used for cleaning, prior to striping or marking.  
Surfaces shall be recleaned, when work has been stopped due to rain.

3.2   APPLICATION

All pavement markings and patterns shall be placed as shown on the plans.

3.2.1   Paint

Paint shall be applied to clean, dry surfaces, and only when air and 
pavement temperatures are less than 95 degrees F.  New asphalt pavement 
surfaces shall be allowed to cure for a period of not less than 30 days 
before applications of paint.  Provide guide lines and templates as 
necessary to control paint application.  Special precautions shall be taken 
in marking numbers, letters, and symbols.  Edges of markings shall be 
sharply outlined.

3.2.1.1   Rate of Application

a.  Reflective Markings:  Pigmented binder shall be applied evenly to 
the pavement area to be coated at a rate of 105 plus or minus 5 
square feet/gallon.  Glass spheres shall be applied uniformly to 
the wet paint on road and street pavement at a rate of 6 plus or 
minus 0.5 pounds of glass spheres per gallon of paint.

b.  Nonreflective Markings:  Paint shall be applied evenly to the 
pavement surface to be coated at a rate of 105 plus or minus 5 
square feet/gallon.

3.2.1.2   Drying

The maximum drying time requirements of the paint specifications will be 
strictly enforced to prevent undue softening of bitumen, and pickup, 
displacement, or discoloration by tires of traffic.  If there is a delay in 
drying of the markings, painting operations shall be discontinued until 
cause of the slow drying is determined and corrected.

3.2.2   Thermoplastic Compounds

Thermoplastic pavement markings shall be placed upon dry pavement; surface 
dry only will not be considered an acceptable condition.  Thermoplastics, 
as placed, shall be free from dirt or tint.
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3.2.2.1   Longitudinal Markings

All centerline, skipline, edgeline, and other longitudinal type markings 
shall be applied with a mobile applicator.  All special markings, 
crosswalks, stop bars, legends, arrows, and similar patterns shall be 
placed with a portable applicator, using the extrusion method.

3.2.2.2   Primer

After surface preparation has been completed the asphalt and/or concrete 
pavement surface shall be primed.  The primer shall be applied with spray 
equipment.  Primer materials shall be allowed to "set-up" prior to applying 
the thermoplastic composition.  The asphalt concrete primer shall be 
allowed to dry to a tack-free condition, usually occurring in less than 10 
minutes.

Asphalt Concrete Primer:  Primer shall be applied to all asphalt 
concrete pavements at a wet film thickness of 0.005 inch, plus or minus 
0.001 inch (265-400 square feet/gallon).

3.2.2.3   Markings

After the primer has "set-up", the thermoplastic shall be applied at 
temperatures no lower than 375 degrees F nor higher than 425 degrees F at 
the point of deposition.  Immediately after installation of the marking, 
drop-on glass spheres shall be mechanically applied so that the spheres are 
held by and imbedded in the surface of the molten material.

a.  Extruded Markings:  All extruded thermoplastic markings shall be 
applied at the specified width and at a thickness of not less than 
0.125 inch nor more than 0.190 inch.

b.  Sprayed Markings:  All sprayed thermoplastic markings shall be 
applied at the specified width and the thicknesses designated in 
the contract plans.  If the plans do not specify a thickness, 
centerline markings shall be applied at a wet thickness of 0.090 
inch, plus or minus 0.005 inch, and edgeline markings at a wet 
thickness of 0.060 inch plus or minus 0.005 inch.

c.  Reflective Glass Spheres:  Immediately following application, 
reflective glass spheres shall be dropped onto the molten 
thermoplastic marking at the rate of 1 pound/20 square feet of 
compound.

3.2.3   Preformed Tape

The preformed markings shall be placed in accordance with the 
manufacturer's written instructions.

3.2.4   Raised Reflective Markers

Prefabricated markers shall be aligned carefully at the required spacing 
and permanently fixed in place by means of epoxy resin adhesives.  To ensure
 good bond, pavement in areas where markers will be set shall be thoroughly 
cleaned by sandblasting and use of compressed air prior to applying 
adhesive.
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3.2.5   Reflective Media

Application of reflective media shall immediately follow application of 
pigmented binder.  Drop-on application of glass spheres shall be 
accomplished to ensure that reflective media is evenly distributed at the 
specified rate of coverage.  Should there be malfunction of either paint 
applicator or reflective media dispenser, operations shall be discontinued 
immediately until deficiency is corrected.

         -- End of Section --
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SECTION 32 31 13

HIGH-SECURITY CHAIN LINK FENCES AND GATES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A1023/A1023M (2009; E 2012) Standard Specification for 
Stranded Carbon Steel Wire Ropes for 
General Purposes

ASTM A116 (2011) Standard Specification for 
Metallic-Coated, Steel Woven Wire Fence 
Fabric

ASTM A121 (2013) Standard Specification for 
Metallic-Coated Carbon Steel Barbed Wire

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts, Studs, and Threaded Rod 60000 
PSI Tensile Strength

ASTM A392 (2011a) Standard Specification for 
Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A475 (2014) Standard Specification for 
Zinc-Coated Steel Wire Strand

ASTM A491 (2011) Standard Specification for 
Aluminum-Coated Steel Chain-Link Fence 
Fabric

ASTM A563 (2014) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A824 (2001; R 2012) Standard Specification for 
Metallic-Coated Steel Marcelled Tension 
Wire for Use With Chain Link Fence

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus
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ASTM C94/C94M (2014a) Standard Specification for 
Ready-Mixed Concrete

ASTM F1043 (2013) Strength and Protective Coatings on 
Metal Industrial Chain-Link Fence Framework

ASTM F1083 (2013) Standard Specification for Pipe, 
Steel, Hot-Dipped Zinc Coated (Galvanized) 
Welded, for Fence Structures

ASTM F1145 (2011) Standard Specification for 
Turnbuckles, Swaged, Welded, Forged

ASTM F1184 (2005; R 2010) Industrial and Commercial 
Horizontal Slide Gates

ASTM F567 (2014a) Standard Practice for Installation 
of Chain Link Fence

ASTM F626 (2014) Standard Specification for Fence 
Fittings

ASTM F844 (2013) Standard Specification for Washers, 
Steel, Plain (Flat), Unhardened for 
General Use

ASTM F900 (2011) Industrial and Commercial Swing 
Gates

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS FF-C-450 (Rev. D) Clamps, Wire Rope

FS RR-F-191/3 (Rev E; Am 1) Fencing, Wire and Post, 
Metal (Chain-Link Fence Posts, Top Rails 
and Braces)

FS RR-F-191/4 (Rev F) Fencing, Wire and Post, Metal 
(Chain-Link Fence Accessories)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fence Installation
Installation Drawings
Location of Gate, Corner, End, and Pull Posts
Gate Assembly
Gate Hardware and Accessories

SD-03 Product Data

Fence Installation
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Gate Assembly
Gate Hardware and Accessories

SD-04 Samples

Fabric
Posts
Post Caps
Braces
Line Posts
Bottom Rail
Tension Wire
Barbed Wire
Barbed Wire Supporting Arms
Stretcher Bars
Gate Posts
Gate Hardware and Accessories
Padlocks
Wire Ties

SD-06 Test Reports

Zinc Coating
Aluminum Alloy Coating

SD-07 Certificates

Chain Link Fence
Reports
Zinc Coating
Aluminum Alloy Coating
Fabric
Barbed Wire
Stretcher Bars
Gate Hardware and Accessories
Concrete

SD-08 Manufacturer's Instructions

Fence Installation
Gate Assembly
Hardware Assembly
Accessories

1.3   QUALITY ASSURANCE

1.3.1   Required Report Data

Submit reports, signed by an official authorized to certify on behalf of 
the manufacturer, of chain-link fencing listing and accessories regarding 
weight in ounces for zinc coating and chemical composition and thickness of 
aluminum alloy coating.

1.3.2   Assembly and Installation Drawings

Submit Manufacturer's instructions and complete Fence Installation Drawings 
for review and approval by the Project Manager prior to shipment.  Drawing 
details shall include, but are not limited to:  Fence Installation, 
Location of gate, corner, end, and pull posts, Gate Assembly, and Gate 
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Hardware and Accessories.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition.  Store materials off 
the ground to provide protection against oxidation caused by ground contact.

PART 2   PRODUCTS

2.1   FENCE FABRIC

2.1.1   General

Provide ASTM A392, Class 2, zinc-coated steel wire with minimum coating 
weight of 2.0 ounces of zinc per square foot of coated surface or ASTM A491, 
Type I, aluminum-coated steel wire.  Fabricate fence fabric of
9 gauge wire woven in 2 inch mesh conforming to ASTM A116.  Set fabric 
height as shown.  Fabric shall be twisted and barbed on the top selvage
and knuckled on the bottom selvage.  Secure fabric to posts using stretcher 
bars or ties spaced 15 inches on center, or by integrally weaving to 
integral fastening loops of end, corner, pull, and gate posts for full 
length of each post.  Install fabric on opposite side of posts from area 
being secured.

2.2   POSTS

2.2.1   Metal Posts for Chain Link Fence

Provide posts conforming to ASTM F1083, zinc-coated.  Group IA, with 
external coating Type A steel pipe.  Group IC steel pipe, zinc-coated with 
external coating Type A or Type B.  Post sizes shall be as indicated in
the Table below.  Line posts and terminal (corner, gate, and pull) posts 
selected shall be of the same designation throughout the fence.  Provide 
gate post for the gate type specified subject to the limitation specified 
in ASTM F900 and/or ASTM F1184.  Post spacing shall conform to the 
recommended guidelines as set forth in the CLFMI "Wind Load Guide for the 
Selection of Line Post Spacing and Size" unless specified to exceed those 
guidelines.

FS RR-F-191/3 line posts; Class 1, steel pipe, Grade B.  End, corner, and 
pull posts; Class 1, steel pipe, Grade B.

TABLE 1 - FENCE POST SIZE

PIPE SIZE

Bottom or Brace Rails 1-5/8 inches

Line Posts (See NOTE below) 2-1/2 inches

Corner, end, anchor posts and pull posts 4 inches

Single Gate Posts 4 inches

Double Gate Posts - Equal or less than 24 feet 4 inches
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TABLE 1 - FENCE POST SIZE

Double Gate Posts - Greater than 24 feet and less than 
36 feet

6-5/8 inches

NOTE:  For fencing reinforcement, last line post to receive cable 
       reinforcing shall be 4 inch.

2.2.2   Accessories

a.  Provide accessories conforming to ASTM F626.  Ferrous accessories 
shall be zinc or aluminum coated.

b.  Furnish truss rods for each terminal post.  Provide truss rods 
with turnbuckles or other equivalent provisions for adjustment.

c.  Provide Barbed wire supporting arms of the single 45 degree 
outward angle 3-strand or V 6 strand arm type and of the design 
required for the post furnished.  Secure arms by top tension wire.

d.  Furnish post caps in accordance with manufacturer's standard 
accessories.

e.  Provide 9 gauge steel tie wire for attaching fabric to rails, 
braces, and posts and match the coating of the fence fabric.  
Miscellaneous hardware coatings shall conform to ASTM A153/A153M 
unless modified.

2.3   BRACES AND RAILS

ASTM F1083, zinc-coated, Group IA, steel pipe, size NPS 1-1/4.  Group IC 
steel pipe, zinc-coated, shall meet the strength and coating requirements 
of ASTM F1043.

Braces and bottom rail; Class 1, steel pipe, Grade B, in minimum sizes 
listed in FS RR-F-191/3 for each class and grade.  Steel pipe, Class 1, 
Grade B shall meet the following performance criteria when subjected to 
salt spray testing in accordance with ASTM B117:  Exterior 1,000 hours with 
maximum 5 percent red rust; Interior 650 hours with maximum 5 percent red 
rust.

2.4   WIRE

2.4.1   Wire Ties

Submit samples as specified.  FS RR-F-191/4.  Provide wire ties constructed 
of the same material as the fencing fabric.

2.4.2   Barbed Wire

Provide barbed wire conforming to ASTM A121 zinc-coated, Type Z, Class 3, 
or aluminum-coated, Type A, with 12.5 gauge wire with 14 gauge, round, 
4-point barbs spaced no more than 5 inches apart.

2.4.3   Tension Wire

Provide Type I or Type II tension wire, Class 4 coating, in accordance with 
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ASTM A824.

2.5   CONCRETE

ASTM C94/C94M, using 3/4 inch maximum size aggregate, and having minimum 
compressive strength of 4000 psi at 28 days.  Grout shall consist of one 
part portland cement to three parts clean, well-graded sand and the minimum 
amount of water to produce a workable mix.

2.6   FENCING REINFORCING

Cables shall be minimum 3/4 inch diameter, Class 6 by 19 wire rope.  The 
wire rope shall be regular lay, extra improved plow steel (EIPS), 
independent wire rope core (IWRC), Class A in accordance with 
ASTM A1023/A1023M and galvanized in accordance with ASTM A475.

Turnbuckles shall be 1-1/4 inch by 18 inch, Type 1, Grade 1, Class 4 zinc 
coated in accordance with ASTM F1145.

Wire rope clamps shall be Type 1, Class 1, galvanized in accordance with 
FS FF-C-450.

Threaded rods, U-bolts and bolts shall be in accordance with ASTM A307 and 
shall be installed with ASTM F844 washers and ASTM A563 nuts.  Entire bolt 
assembly shall be galvanized in accordance with ASTM A153/A153M.  Install 
according to manufacturer's recommendations.

2.7   GATES

2.7.1   Gate Assembly

Provide gate assembly conforming to ASTM F900 and/or ASTM F1184 of the type 
and swing shown.  Provide gate frames conforming to strength and coating 
requirements of ASTM F1083 for Group IA, steel pipe, with external coating 
Type A, nominal pipe size (NPS) 1-1/2.  Provide gate frames conforming to 
strength and coating requirements of ASTM F1043, for Group IC, steel pipe 
with external coating Type A or Type B, nominal pipe size (NPS) 1-1/2.  
Gate fabric shall be as specified for chain link fabric.

2.7.2   Gate Leaves

For gate leaves, more than 8 feet wide, provide either intermediate members 
and diagonal truss rods or tubular members as necessary to provide rigid 
construction, free from sag or twist.  Gate leaves less than 8 feet wide 
shall have truss rods or intermediate braces.  Provide intermediate braces 
on all gate frames with an electro-mechanical lock.  Attach fabric to the 
gate frame by method standard with the manufacturer except that welding 
will not be permitted.

2.7.3   Gate Hardware and Accessories

Submit manufacturer's catalog data.  Furnish and install latches, hinges, 
stops, keepers, rollers, and other hardware items as required for the 
operation of the gate.  Arrange latches for padlocking so that the padlock 
will be accessible from both sides of the gate.  Provide stops for holding 
the gates in the open position.  For high security applications, each end 
member of gate frames shall be extended sufficiently above the top member 
to carry three strands of barbed wire in horizontal alignment with barbed 
wire strands on the fence.
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2.8   PADLOCKS

The Contractor shall purchase and provide padlocks and keys for all newly 
installed gates.  Padlocks and keys shall be "AMERICAN LOCK", Series 
A5260.  There shall be no master key for all padlocks.  The padlocks shall 
be keyed differently.  Provide a total of 7 sets of keys for each padlock.  
All keys shall be stamped "DO NOT DUPLICATE".

PART 3   EXECUTION

3.1   FENCE INSTALLATION

Perform complete installation conforming to ASTM F567.

3.1.1   Line and Grade

Install fence to the lines and grades indicated.  Clear the area on either 
side of the fence line to the extent indicated.  Space line posts 
equidistant at intervals not exceeding 10 feet.  Terminal (corner, gate, 
and pull) posts shall be set at abrupt changes in vertical and horizontal 
alignment.  Provide fabric continuous between terminal posts; however, runs 
between terminal posts shall not exceed 500 feet.  Repair any damage to 
galvanized surfaces, including welding, with paint containing zinc dust in 
accordance with ASTM A780/A780M.

3.1.2   Excavation

Clear all post holes of loose material.  Spread waste material where 
directed.  Eliminate  ground surface irregularities along the fence line to 
the extent necessary to maintain a 2 inch clearance between the bottom of 
the fabric and finish grade.

3.2   POST INSTALLATION

3.2.1   Earth and Bedrock

a.  Set posts plumb and in alignment.  Except where solid rock is 
encountered, set posts in concrete to the depth indicated on the 
drawings.  Where solid rock is encountered with no overburden, set 
posts to a minimum depth of 18 inches in rock.  Where solid rock 
is covered with an overburden of soil or loose rock, set posts to 
the minimum depth indicated on the drawing unless a penetration of
18 inches in solid rock is achieved before reaching the indicated 
depth, in which case terminate depth of penetration.  Grout all 
portions of posts set in rock.

b.  Portions of posts not set in rock shall be set in concrete from 
the rock to ground level.  Posts set in concrete shall be set in 
holes not less than the diameter shown on the drawings.  Make 
diameters of holes in solid rock at least 1 inch greater than the 
largest cross section of the post.  Thoroughly consolidate 
concrete and grout around each post, free of voids and finished to 
form a dome.  Allow concrete and grout to cure for 72 hours prior 
to attachment of any item to the posts.  Group II line posts may 
be mechanically driven, for temporary fence construction only, if 
rock is not encountered.  Set driven posts to a minimum depth of
3 feet and protect with drive caps when setting.
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c.  Test fence post rigidity by applying a 50 pound force on the post, 
perpendicular to the fabric, at 5 feet above ground.  Post 
movement measured at the point where the force is applied shall be 
less than or equal to 3/4 inch from the relaxed position.  Test 
every tenth post for rigidity.  When a post fails this test, make 
further tests on the next four posts on either side of the failed 
post.  All failed posts shall be removed, replaced, and retested 
at the Contractor's expense.

3.3   RAILS

Bolt bottom rail to double rail ends and securely fasten double rail ends 
to the posts.  Peen bolts to prevent easy removal.  Install bottom rail 
before chain link fabric.

3.4   FABRIC INSTALLATION

a.  Install chain link fabric on the side of the post indicated.  
Attach fabric to terminal posts with stretcher bars and tension 
bands.  Space bands at approximately 15 inch intervals.  Install 
fabric and pull taut to provide a smooth and uniform appearance 
free from sag, without permanently distorting the fabric diamond 
or reducing the fabric height.  Fasten fabric to line posts at 
approximately 15 inch intervals and fastened to all rails and 
tension wires at approximately 12 inch intervals.

b.  Cut fabric by untwisting and removing pickets.  Accomplish 
splicing by weaving a single picket into the ends of the rolls to 
be joined.  The bottom of the installed fabric shall be 2 plus or 
minus 1/2 inch above the ground.

c.  After the fabric installation is complete, exercise the fabric by 
applying a 50 pound push-pull force at the center of the fabric 
between posts; the use of a 30 pound pull at the center of the 
panel shall cause fabric deflection of not more than 2.5 inches 
when pulling fabric from the post side of the fence; every second 
fence panel shall meet this requirement; resecure and retest all 
failed panels at the Contractor's expense.

3.5   SUPPORTING ARMS

Install barbed wire supporting arms and barbed wire as indicated on the 
drawings and as recommended by the manufacturer.  Anchor supporting arms 
with 3/8 inch diameter plain pin rivets or, at the Contractor's option, 
with studs driven by low-velocity explosive-actuated tools for steel, 
wrought iron, ductile iron, or malleable iron.  Studs driven by an 
explosive-actuated tool shall not be used with gray iron or other material 
that can be fractured.  Use a minimum of two studs per support arm.  Pull 
barbed wire taut and attach to the arms with clips or other means that will 
prevent easy removal.

3.6   FENCING REINFORCEMENT INSTALLATION

Cables shall be continuous from deadman to deadman.  No splices in cable 
shall be allowed.  Cable barrier shall be installed between fence posts and 
fence fabric as detailed on the drawings.  U-bolts on line posts shall be 
installed perpendicular to the strands of the wire rope and shall be 
tightened after sag in cable barrier has been removed.  Concrete deadman 
spacing shall be at maximum 200 feet intervals and turning points (external 
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corners).

Wire rope ends shall terminate around turnbuckles, gate posts or extra 
heavy-duty wire rope thimbles (at gates).  These terminations shall require
18 inch minimum of rope for turn back and a minimum of 4 clips each of 
equal spacing.

Welded brace rails shall be installed as indicated on the drawings and at 
corner, end, gate and pull posts.  Any areas where coating is damaged or 
removed shall be covered with a zinc rich compound.

3.7   GATE INSTALLATION

a.  Install gates at the locations shown.  Mount gates to swing as 
indicated.  Install latches, stops, and keepers as required.  
Install gates as recommended by the manufacturer.

b.  Attach padlocks to gates or gate posts with chains.  Weld or 
otherwise secure hinge pins, and hardware assembly to prevent 
removal.

3.8   SECURITY

Install new security fencing, remove existing security fencing, and perform 
related work to provide continuous security for facility.  Schedule and 
fully coordinate work with Project Manager and cognizant Security Officer.

3.9   CLEANUP

Remove waste fencing materials and other debris from the work site each 
workday.

       -- End of Section --
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SECTION 33 71 02

UNDERGROUND ELECTRICAL DISTRIBUTION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B3 (2013) Standard Specification for Soft or 
Annealed Copper Wire

ASTM B8 (2011) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM F512 (2012) Smooth-Wall Poly (Vinyl Chloride) 
(PVC) Conduit and Fittings for Underground 
Installation

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7 
2013) National Electrical Safety Code

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2013) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C119.1 (2011) Electric Connectors - Sealed 
Insulated Underground Connector Systems 
Rated 600 Volts

NEMA RN 1 (2005; R 2013) Polyvinyl-Chloride (PVC) 
Externally Coated Galvanized Rigid Steel 
Conduit and Intermediate Metal Conduit
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NEMA TC 2 (2013) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2013) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA TC 9 (2004) Standard for Fittings for Polyvinyl 
Chloride (PVC) Plastic Utilities Duct for 
Underground Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS (SCTE)

ANSI/SCTE 77 (2013) Specification for Underground 
Enclosure Integrity

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758 (2012b) Customer-Owned Outside Plant 
Telecommunications Infrastructure Standard

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS Bull 1751F-644 (2002) Underground Plant Construction

UNDERWRITERS LABORATORIES (UL)

UL 44 (2014; Reprint Jun 2014) 
Thermoset-Insulated Wires and Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 486A-486B (2013; Reprint Feb 2014) Wire Connectors

UL 510 (2005; Reprint Jul 2013) Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012; Reprint Jun 2014) Conduit, Tubing 
and Cable Fittings

UL 6 (2007; reprint Nov 2010) Electrical Rigid 
Metal Conduit-Steel

UL 651 (2011; Reprint May 2014) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

UL 83 (2014) Thermoplastic-Insulated Wires and 
Cables
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UL 854 (2004; Reprint Sep 2011) Standard for 
Service-Entrance Cables

1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
electronics terms used in these specifications, and on the 
drawings, are as defined in IEEE Stds Dictionary.

b.  In the text of this section, the words conduit and duct are used 
interchangeably and have the same meaning.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Composite/Fiberglass Handholes

SD-06 Test Reports

Field Acceptance Checks and Tests
Cable Installation Plan and Procedure

  Six copies of the information described below in 8-1/2 by 11 inch
 binders having a minimum of three rings from which material may 
readily be removed and replaced, including a separate section for 
each cable pull.  Separate sections by heavy plastic dividers with 
tabs, with all data sheets signed and dated by the person 
supervising the pull.

  a.  Site layout drawing with cable pulls numerically identified.

  b.  A list of equipment used, with calibration certifications. 
The manufacturer and quantity of lubricant used on pull.

  c.  The cable manufacturer and type of cable.

  d.  The dates of cable pulls, time of day, and ambient 
temperature.

  e.  The length of cable pull and calculated cable pulling 
tensions.

  f.  The actual cable pulling tensions encountered during pull.

SD-07 Certificates

Cable Installer Qualifications

1.4   QUALITY ASSURANCE

1.4.1   Cable Installer Qualifications

Provide at least one onsite person in a supervisory position with a 
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documentable level of competency and experience to supervise all cable 
pulling operations.  Provide a resume showing the cable installers' 
experience in the last three years, including a list of references complete 
with points of contact, addresses and telephone numbers.  Cable installer 
must demonstrate experience with a minimum of three medium voltage cable 
installations.  The Project Manager reserves the right to require 
additional proof of competency or to reject the individual and call for an 
alternate qualified cable installer.

1.4.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "must" had been substituted 
for "should" wherever it appears.  Interpret references in these 
publications to the "authority having jurisdiction", or words of similar 
meaning, to mean the Project Manager.  Equipment, materials, installation, 
and workmanship must be in accordance with the mandatory and advisory 
provisions of IEEE C2 and NFPA 70 unless more stringent requirements are 
specified or indicated.

1.4.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products must have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period must include applications of equipment and materials under similar 
circumstances and of similar size.  The product must have been for sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items must be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.4.3.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.4.3.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
are not acceptable, unless specified otherwise.

PART 2   PRODUCTS

2.1   CONDUIT, DUCTS, AND FITTINGS

2.1.1   Rigid Metal Conduit

UL 6.

2.1.1.1   Rigid Metallic Conduit, PVC Coated

NEMA RN 1, Type A40, except that hardness must be nominal 85 Shore A 
durometer, dielectric strength must be minimum 400 volts per mil at 60 Hz, 
and tensile strength must be minimum 3500 psi.
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2.1.2   PVC Conduit for Direct Burial

UL 651, Schedule 40.

2.1.3   PVC Duct for Concrete Encasement

UL 651 and ASTM F512, NEMA TC 2, Type EPC-40-PVC.

2.1.4   Conduit Sealing Compound

Compounds for sealing ducts and conduit must have a putty-like consistency 
workable with the hands at temperatures as low as 35 degrees F, must 
neither slump at a temperature of 300 degrees F, nor harden materially when 
exposed to the air.  Compounds must adhere to clean surfaces of fiber or
PVC ducts; metallic conduits or conduit coatings; concrete, masonry, or 
lead; any cable sheaths, jackets, covers, or insulation materials; and the 
common metals.  Compounds must form a seal without dissolving, noticeably 
changing characteristics, or removing any of the ingredients.  Compounds 
must have no injurious effect upon the hands of workmen or upon materials.

2.1.5   Fittings

2.1.5.1   Metal Fittings

UL 514B.

2.1.5.2   PVC Conduit Fittings

NEMA TC 3.

2.1.5.3   PVC Duct Fittings

NEMA TC 9.

2.1.5.4   Outlet Boxes for Steel Conduit

Outlet boxes for use with rigid or flexible steel conduit must be 
cast-metal cadmium or zinc-coated if of ferrous metal with gasketed 
closures and must conform to UL 514A.

2.2   LOW VOLTAGE INSULATED CONDUCTORS AND CABLES

Insulated conductors must be rated 600 volts and conform to the 
requirements of NFPA 70, including listing requirements.  Wires and cables 
manufactured more than 24 months prior to date of delivery to the site are 
not acceptable.  Service entrance conductors must conform to UL 854, type 
USE.

2.2.1   Conductor Types

Cable and duct sizes indicated are for copper conductors and THHN/THWN 
unless otherwise noted.  Conductors No.  10 AWG and smaller must be solid.  
Conductors No. 8 AWG and larger must be stranded.  All conductors must be 
copper.

2.2.2   Conductor Material

Unless specified or indicated otherwise or required by NFPA 70, wires in 
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conduit, other than service entrance, must be 600-volt, Type THWN/THHN 
conforming to UL 83 or Type XHHW conforming to UL 44.  Copper conductors 
must be annealed copper complying with ASTM B3 and ASTM B8.

2.2.3   In Duct

Cables must be single-conductor cable.

2.2.4   Cable Marking

Insulated conductors must have the date of manufacture and other 
identification imprinted on the outer surface of each cable at regular 
intervals throughout the cable length. 

Identify each cable by means of a fiber, laminated plastic, or non-ferrous 
metal tags, or approved equal, in each handhole, junction box, and each 
terminal.  Each tag must contain the following information; cable type, 
conductor size, circuit number, circuit voltage, cable destination and 
phase identification.

Conductors must be color coded.  Provide conductor identification within 
each enclosure where a tap, splice, or termination is made.  Conductor 
identification must be by color-coded insulated conductors, plastic-coated 
self-sticking printed markers, colored nylon cable ties and plates, heat 
shrink type sleeves,or colored electrical tape.  Control circuit 
terminations must be properly identified.  Color must be green for 
grounding conductors and white for neutrals; except where neutrals of more 
than one system are installed in same raceway or box, other neutrals must 
be white with a different colored (not green) stripe for each.  Color of 
ungrounded conductors in different voltage systems must be as follows:

208/120 volt, three-phase

(1)  Phase A - black

(2)  Phase B - red

(3)  Phase C - blue

2.3   LOW VOLTAGE WIRE CONNECTORS AND TERMINALS

Must provide a uniform compression over the entire conductor contact 
surface.  Use solderless terminal lugs on stranded conductors.

For use with copper conductors:  UL 486A-486B.

2.4   LOW VOLTAGE SPLICES

Provide splices in conductors with a compression connector on the conductor 
and by insulating and waterproofing using one of the following methods 
which are suitable for continuous submersion in water and comply with 
ANSI C119.1.

2.4.1   Heat Shrinkable Splice

Provide heat shrinkable splice insulation by means of a thermoplastic 
adhesive sealant material applied in accordance with the manufacturer's 
written instructions.
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2.4.2   Cold Shrink Rubber Splice

Provide a cold-shrink rubber splice which consists of EPDM rubber tube 
which has been factory stretched onto a spiraled core which is removed 
during splice installation.  The installation must not require heat or 
flame, or any additional materials such as covering or adhesive.  It must 
be designed for use with inline compression type connectors, or indoor, 
outdoor, direct-burial or submerged locations.

2.5   TAPE

2.5.1   Insulating Tape

UL 510, plastic insulating tape, capable of performing in a continuous 
temperature environment of 80 degrees C.

2.5.2   Buried Warning and Identification Tape

Provide detectable tape in accordance with Section 31 00 00 EARTHWORK.

2.6   PULL ROPE

Plastic or flat pull line (bull line) having a minimum tensile strength of
200 pounds.

2.7   GROUNDING AND BONDING

2.7.1   Driven Ground Rods

Provide copper-clad steel ground rods conforming to UL 467 not less than
3/4 inch in diameter by 10 feet in length.

2.7.2   Grounding Conductors

Stranded-bare copper conductors must conform to ASTM B8, Class B, 
soft-drawn unless otherwise indicated.  Solid-bare copper conductors must 
conform to ASTM B1 for sizes No. 8 and smaller.  Insulated conductors must 
be of the same material as phase conductors and green color-coded, except 
that conductors must be rated no more than 600 volts.  Aluminum is not 
acceptable.

2.8   CAST-IN-PLACE CONCRETE

Provide concrete for encasement of underground ducts with 3000 psi minimum 
28-day compressive strength.  Concrete associated with electrical work for 
other than encasement of underground ducts must be 4000 psi minimum 28-day 
compressive strength unless specified otherwise.

2.9   UNDERGROUND STRUCTURES

Provide underground structures as indicated.  Locate duct entrances and 
windows near the corners of structures to facilitate cable racking.  Covers 
must fit the frames without undue play.

2.9.1   Composite/Fiberglass Handholes and Covers

Provide handholes and covers of polymer concrete, reinforced with heavy 
weave fiberglass conforming to ANSI/SCTE 77.
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2.10   CABLE TAGS IN HANDHOLES

Provide tags for each power cable located in handholes.  The tags must be 
polyethylene.  Do not provide handwritten letters.  The first position on 
the power cable tag must denote the voltage.  The second through sixth 
positions on the tag must identify the circuit.  The next to last position 
must denote the phase of the circuit and include the Greek "phi" symbol.  
The last position must denote the cable size.  As an example, a tag could 
have the following designation:  "11.5 NAS 1-8(Phase A)500", denoting that 
the tagged cable is on the 11.5kV system circuit number NAS 1-8, 
underground, Phase A, sized at 500 kcmil.

2.10.1   Polyethylene Cable Tags

Provide tags of polyethylene that have an average tensile strength of 3250 
pounds per square inch; and that are 0.08 inch thick (minimum), 
non-corrosive non-conductive; resistive to acids, alkalis, organic 
solvents, and salt water; and distortion resistant to 170 degrees F.  
Provide 0.05 inch (minimum) thick black polyethylene tag holder.  Provide a 
one-piece nylon, self-locking tie at each end of the cable tag.  Ties must 
have a minimum loop tensile strength of 175 pounds.  The cable tags must 
have black block letters, numbers, and symbols one inch high on a yellow 
background.  Letters, numbers, and symbols must not fall off or change 
positions regardless of the cable tags' orientation.

PART 3   EXECUTION

3.1   INSTALLATION

Install equipment and devices in accordance with the manufacturer's 
published instructions and with the requirements and recommendations of 
NFPA 70 and IEEE C2 as applicable.  In addition to these requirements, 
install telecommunications in accordance with TIA-758 and RUS Bull 1751F-644.

3.2   CABLE INSPECTION

Inspect each cable reel for correct storage positions, signs of physical 
damage, and broken end seals prior to installation.  If end seal is broken, 
remove moisture from cable prior to installation in accordance with the 
cable manufacturer's recommendations.

3.3   CABLE INSTALLATION PLAN AND PROCEDURE

Obtain from the manufacturer an installation manual or set of instructions 
which addresses such aspects as cable construction, insulation type, cable 
diameter, bending radius, cable temperature limits for installation, 
lubricants, coefficient of friction, conduit cleaning, storage procedures, 
moisture seals, testing for and purging moisture, maximum allowable pulling 
tension, and maximum allowable sidewall bearing pressure.  Prepare a 
checklist of significant requirements and submit along with the 
manufacturer's instructions in accordance with SUBMITTALS.  Install cable 
strictly in accordance with the cable manufacturer's recommendations and 
the approved installation plan.

3.4   UNDERGROUND FEEDERS SUPPLYING BUILDINGS

Terminate underground feeders supplying building at a point 5 feet outside 
the building and projections thereof, except that conductors must be 
continuous to the terminating point indicated.  Coordinate connections of 
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the feeders to the service entrance equipment with Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.  Provide PVC, Type EPC-40 conduit from the 
supply equipment to a point 5 feet outside the building and projections 
thereof.  Protect ends of underground conduit with plastic plugs until 
connections are made.

Encase the underground portion of the conduit in a concrete envelope and 
bury as specified for underground duct with concrete encasement.

3.5   UNDERGROUND CONDUIT AND DUCT SYSTEMS

3.5.1   Requirements

Run conduit in straight lines except where a change of direction is 
necessary. Provide numbers and sizes of ducts as indicated.  Ducts must 
have a continuous slope downward toward underground structures and away 
from buildings, laid with a minimum slope of 3 inches per 100 feet.  
Depending on the contour of the finished grade, the high-point may be at a 
terminal, a handhole, or between handholes.  Short-radius manufactured 
90-degree duct bends may be used only for pole or equipment risers, unless 
specifically indicated as acceptable.  The minimum manufactured bend radius 
must be 18 inches for ducts of less than 3 inch diameter, and 36 inches for 
ducts 3 inches or greater in diameter.  Otherwise, long sweep bends having 
a minimum radius of 25 feet must be used for a change of direction of more 
than 5 degrees, either horizontally or vertically.  Both curved and 
straight sections may be used to form long sweep bends, but the maximum 
curve used must be 30 degrees and manufactured bends must be used.  Provide 
ducts with end bells whenever duct lines terminate in structures.

3.5.2   Treatment

Ducts must be kept clean of concrete, dirt, or foreign substances during 
construction.  Field cuts requiring tapers must be made with proper tools 
and match factory tapers.  A coupling recommended by the duct manufacturer 
must be used whenever an existing duct is connected to a duct of different 
material or shape.  Ducts must be stored to avoid warping and deterioration 
with ends sufficiently plugged to prevent entry of any water or solid 
substances.  Ducts must be thoroughly cleaned before being laid.  PVC ducts 
must be stored on a flat surface and protected from the direct rays of the 
sun.

3.5.3   Conduit Cleaning

As each conduit run is completed, for conduit sizes 3 inches and larger, 
draw a flexible testing mandrel approximately 12 inches long with a 
diameter less than the inside diameter of the conduit through the conduit.  
After which, draw a stiff bristle brush through until conduit is clear of 
particles of earth, sand and gravel; then immediately install conduit 
plugs.  For conduit sizes less than 3 inches, draw a stiff bristle brush 
through until conduit is clear of particles of earth, sand and gravel; then 
immediately install conduit plugs. 

3.5.4   Jacking and Drilling Under Roads and Structures

Conduits to be installed under existing paved areas which are not to be 
disturbed, and under roads, must be zinc-coated, rigid steel, jacked into 
place.  Where ducts are jacked under existing pavement, rigid steel conduit 
must be installed because of its strength.  To protect the 
corrosion-resistant conduit coating, predrilling or installing conduit 
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inside a larger iron pipe sleeve (jack-and-sleeve) is required.  Separators 
or spacing blocks must be made of steel, concrete, plastic, or a 
combination of these materials placed not farther apart than
4 feet on centers.

3.5.5   Galvanized Conduit Concrete Penetrations

Galvanized conduits which penetrate concrete (slabs, pavement, and walls) 
in wet locations must be PVC coated and must extend from at least 2 inches 
within the concrete to the first coupling or fitting outside the concrete 
(minimum of 6 inches from penetration).

3.5.6   Multiple Conduits

Stagger the joints of the conduits by rows (horizontally) and layers 
(vertically) to strengthen the conduit assembly.  Provide PVC duct spacers 
that interlock vertically and horizontally.  Spacer assembly must consist 
of base spacers, intermediate spacers, ties, and locking device on top to 
provide a completely enclosed and locked-in conduit assembly.  Install 
spacers per manufacturer's instructions, but provide a minimum of two 
spacer assemblies per 10 feet of conduit assembly.

3.5.7   Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty must be provided with plugs 
on each end.  Plugs must contain a weephole or screen to allow water 
drainage.  Provide a plastic pull rope having 3 feet of slack at each end 
of unused or empty conduits.

3.5.8   Conduit and Duct Without Concrete Encasement

Depths to top of the conduit must be not less than 24 inches below finished 
grade.  Provide not less than 3 inches clearance from the conduit to each 
side of the trench.  Grade bottom of trench smooth; where rock, soft spots, 
or sharp-edged materials are encountered, excavate the bottom for an 
additional 3 inches, fill and tamp level with original bottom with sand or 
earth free from particles, that would be retained on a 1/4 inch sieve.  The 
first 6 inch layer of backfill cover must be sand compacted as previously 
specified.  The rest of the excavation must be backfilled and compacted in 
3 to 6 inch layers.  Provide color, type and depth of warning tape as 
specified in Section 31 00 00 EARTHWORK.

3.5.8.1   Encasement Under Roads and Structures

Under roads and paved areas, install conduits in concrete encasement of 
rectangular cross-section providing a minimum of 3 inch concrete cover 
around ducts.  Concrete encasement must extend at least 5 feet beyond the 
edges of paved areas and roads.  Depths to top of the concrete envelope 
must be not less than 24 inches below finished grade. 

3.5.9   Duct Encased in Concrete

Construct underground duct lines of individual conduits encased in 
concrete.  Depths to top of the concrete envelope must be not less than
18 inches below finished grade, except under roads and pavement, concrete 
envelope must be not less than 24 inches below finished grade.  Do not mix 
different kinds of conduit in any one duct bank.  Concrete encasement 
surrounding the bank must be rectangular in cross-section and must provide 
at least 3 inches of concrete cover for ducts.  Separate conduits by a 
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minimum concrete thickness of 3 inches.  Before pouring concrete, anchor 
duct bank assemblies to prevent the assemblies from floating during 
concrete pouring.  Anchoring must be done by driving reinforcing rods 
adjacent to duct spacer assemblies and attaching the rods to the spacer 
assembly.  Provide color, type and depth of warning tape as specified in 
Section 31 00 00 EARTHWORK.

3.5.9.1   Connections to Existing Underground Structures

For duct bank connections to existing structures, break the structure wall 
out to the dimensions required and preserve steel in the structure wall. 
Cut steel and extend into the duct bank envelope.  Chip the perimeter 
surface of the duct bank opening to form a key or flared surface, providing 
a positive connection with the duct bank envelope.

3.5.9.2   Removal of Ducts

Where duct lines are removed from existing underground structures, close 
the openings to waterproof the structure.  Chip out the wall opening to 
provide a key for the new section of wall.

3.6   CABLE PULLING

Test existing duct lines with a mandrel and thoroughly swab out to remove 
foreign material before pulling cables.  Pull cables down grade with the 
feed-in point at the buildings of the highest elevation.  Use flexible 
cable feeds to convey cables through handhole opening and into duct runs.  
Do not exceed the specified cable bending radii when installing cable under 
any conditions, including turnups into switches, transformers, switchgear, 
switchboards, and other enclosures.  If basket-grip type cable-pulling 
devices are used to pull cable in place, cut off the section of cable under 
the grip before splicing and terminating.

3.6.1   Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer 
for assisting in pulling jacketed cables.

3.7   CABLES IN UNDERGROUND STRUCTURES

Do not install cables utilizing the shortest path between penetrations, but 
route along those walls providing the longest route and the maximum spare 
cable lengths. Form cables to closely parallel walls, not to interfere with 
duct entrances, and support on brackets and cable insulators.  Support 
cable splices in underground structures by racks on each side of the 
splice.  Locate splices to prevent cyclic bending in the spliced sheath.  
Install cables at middle and bottom of cable racks, leaving top space open 
for future cables, except as otherwise indicated for existing 
installations.  Provide one spare three-insulator rack arm for each cable 
rack in each underground structure.

3.7.1   Cable Tag Installation

Install cable tags in each handhole as specified, including each splice.  
Tag wire and cable provided by this contract.  Install cable tags over the 
fireproofing, if any, and locate the tags so that they are clearly visible 
without disturbing any cabling or wiring in the handholes.
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3.8   CONDUCTORS INSTALLED IN PARALLEL

Conductors must be grouped such that each conduit of a parallel run 
contains 1 Phase A conductor, 1 Phase B conductor, 1 Phase C conductor, and 
1 neutral conductor.

3.9   LOW VOLTAGE CABLE SPLICING AND TERMINATING

Make terminations and splices with materials and methods as indicated or 
specified herein and as designated by the written instructions of the 
manufacturer.  Do not allow the cables to be moved until after the splicing 
material has completely set.  Make splices in underground distribution 
systems only in accessible locations such as handholes or aboveground 
termination pedestals.

3.10   GROUNDING SYSTEMS

NFPA 70 and IEEE C2, except provide grounding systems with a resistance to 
solid earth ground not exceeding 25 ohms.

3.10.1   Grounding Electrodes

Provide cone pointed driven ground rods driven full depth plus 6 inches, 
installed to provide an earth ground of the appropriate value for the 
particular equipment being grounded.

If the specified ground resistance is not met, an additional ground rod 
must be provided in accordance with the requirements of NFPA 70 (placed not 
less than 6 feet from the first rod).  Should the resultant (combined) 
resistance exceed the specified resistance, measured not less than 48 hours 
after rainfall, notify the Project Manager immediately.

3.10.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible, by exothermic weld or compression connector.

a.  Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed 
up" or which show convex surfaces indicating improper cleaning are 
not acceptable.  Mechanical connectors are not required at 
exothermic welds.

b.  Make compression connections using a hydraulic compression tool to 
provide the correct circumferential pressure.  Tools and dies must 
be as recommended by the manufacturer.  An embossing die code or 
other standard method must provide visible indication that a 
connector has been adequately compressed on the ground wire.

3.10.3   Grounding Conductors

Provide bare grounding conductors, except where installed in conduit with 
associated phase conductors.  Ground cable sheaths, cable shields, conduit, 
and equipment with No. 6 AWG. Ground other noncurrent-carrying metal parts 
and equipment frames of metal-enclosed equipment.  Ground metallic frames 
and covers of handholes and pull boxes with a braided, copper ground strap 
with equivalent ampacity of No. 6 AWG.
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3.10.4   Ground Cable Crossing Expansion Joints

Protect ground cables crossing expansion joints or similar separations in 
structures and pavements by use of approved devices or methods of 
installation which provide the necessary slack in the cable across the 
joint to permit movement.  Use stranded or other approved flexible copper 
cable across such separations.

3.11   EXCAVATING, BACKFILLING, AND COMPACTING

Provide in accordance with NFPA 70 and Section 31 00 00 EARTHWORK.

3.11.1   Reconditioning of Surfaces

3.11.1.1   Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces 
disturbed during installation of duct.  Preserve sod and topsoil removed 
during excavation and reinstall after backfilling is completed.  Replace 
sod that is damaged by sod of quality equal to that removed.  When the 
surface is disturbed in a newly seeded area, re-seed the restored surface 
with the same quantity and formula of seed as that used in the original 
seeding, and provide topsoiling, fertilizing, liming, seeding, sodding, 
sprigging, or mulching.

3.11.1.2   Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways 
and other areas of pavement where surface treatment of any kind exists, 
restore such surface treatment or pavement the same thickness and in the 
same kind as previously existed, except as otherwise specified, and to 
match and tie into the adjacent and surrounding existing surfaces.

3.12   CAST-IN-PLACE CONCRETE

Provide concrete as indicated on drawings and in accordance with Section 
03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE.

3.12.1   Concrete Slabs for Equipment

Unless otherwise indicated, the slab must be at least 8 inches thick, 
reinforced with a 6 by 6 - W2.9 by W2.9 mesh, placed uniformly 4 inches 
from the top of the slab.  Slab must be placed on a 6 inch thick, 
well-compacted gravel base.  Top of concrete slab must be approximately
4 inches above finished grade with gradual slope for drainage.  Edges above 
grade must have 1/2 inch chamfer.  Slab must be of adequate size to project 
at least 8 inches beyond the equipment.

Stub up conduits, with bushings, 2 inches into cable wells in the concrete 
pad.  Coordinate dimensions of cable wells with cable training areas.

3.12.2   Sealing

When the installation is complete, seal all conduit and other entries into 
the equipment enclosure with an approved sealing compound.  Seals must be 
of sufficient strength and durability to protect all energized live parts 
of the equipment from rodents, insects, or other foreign matter.
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3.13   FIELD QUALITY CONTROL

3.13.1   Performance of Field Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.13.1.1   Low Voltage Cables, 600-Volt

Perform tests after installation of cable, splices and terminations and 
before terminating to equipment or splicing to existing circuits.

a.  Visual and Mechanical Inspection:

(1)  Inspect exposed cable sections for physical damage.

(2)  Verify that cable is supplied and connected in accordance 
with contract plans and specifications.

(3)  Verify tightness of accessible bolted electrical connections.

(4)  Inspect compression-applied connectors for correct cable 
match and indentation.

(5)  Visually inspect jacket and insulation condition.

(6)  Inspect for proper phase identification and arrangement.

b.  Electrical Tests:

(1)  Perform insulation resistance tests on wiring No. 6 AWG and 
larger diameter using instrument which applies voltage of 
approximately 1000 volts dc for one minute.

(2)  Perform continuity tests to ensure correct cable connection.

3.13.1.2   Grounding System

a.  Visual and Mechanical Inspection:  Inspect ground system for 
compliance with contract plans and specifications.

b.  Electrical Tests:  Perform ground-impedance measurements utilizing 
the fall-of-potential method in accordance with IEEE 81.  On 
systems consisting of interconnected ground rods, perform tests 
after interconnections are complete.  On systems consisting of a 
single ground rod perform tests before any wire is connected.  
Take measurements in normally dry weather, not less than 48 hours 
after rainfall.  Use a portable megohmmeter tester in accordance 
with manufacturer's instructions to test each ground or group of 
grounds.  The instrument must be equipped with a meter reading 
directly in ohms or fractions thereof to indicate the ground value 
of the ground rod or grounding systems under test.
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3.13.2   Follow-Up Verification

Upon completion of acceptance checks and tests, show by demonstration in 
service that circuits and devices are in good operating condition and 
properly performing the intended function.  As an exception to requirements 
stated elsewhere in the contract, the Project Manager must be given 5 
working days advance notice of the dates and times of checking and testing.

       -- End of Section --
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SECTION 34 41 26

ACCESS CONTROL POINT CONTROL SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO GDHS-5 (2011, Errata 2012) A Policy on Geometric 
Design of Highways and Streets

AASHTO RSDG-4 (2011; Errata 2012) Roadside Design Guide

ASTM INTERNATIONAL (ASTM)

ASTM A1023/A1023M (2009; E 2012) Standard Specification for 
Stranded Carbon Steel Wire Ropes for 
General Purposes

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D698 (2012; E 2014) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.))

ASTM F2656 (2007) Standard Test Method for Vehicle 
Crash Testing of Perimeter Barriers

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO/IEC 17025 (2005) General Requirements for the 
Competence of Testing and Calibration 
Laboratories

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
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(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

NEMA TS-2 (2003) Traffic Controller Assemblies with 
NTCIP Requirements - Version 02.06

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 3 
2014) National Electrical Code

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 2011) Safety and Health 
Requirements Manual

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2009) Manual on Uniform Traffic Control 
Devices

NCHRP 350 (1993) Recommended Procedures for the 
Safety Performance Evaluation of Highway 
Features

UNDERWRITERS LABORATORIES (UL)

UL 1076 (1995; Reprint Sep 2010) Proprietary 
Burglar Alarm Units and Systems

UL 796 (2010; Reprint Sep 2013) Standard for 
Printed-Wiring Boards

1.2   ACRONYM LIST

a.  ACP - Access Control Point
b.  ACPCS - Access Control Point Control System
c.  AVBCS - Active Vehicle Barrier Control System
d.  DTS - Data Transmission System
e.  EFO - Emergency Fast Operate (active barrier emergency fast close 

control)
f.  GCC - Gatehouse Control Console
g.  PVT - Performance Verification Test
h.  UPS - Uninterruptible Power Supply
i.  VPD - Vehicle Presence Detector

1.3   SYSTEM DESCRIPTION

Furnish and install a complete and functional ACPCS for the Access Control 
Point including actuated traffic arms, actuated traffic arm controls, 
vehicle presence detectors, data transmission, and all interconnecting 
conduit and wiring.  Provide a Health and Safety Plan in accordance with 
EM 385-1-1.
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1.3.1   Design Strategy

The primary objective of the ACP is to prevent an unauthorized vehicle from 
entering the Installation.

1.3.2   Barrier System Description

Provide a complete passive vehicle barrier system meeting design and 
performance requirements presented in this Specification Section and in the 
Contract Drawings. Vehicle barriers covered by this Specification Section 
includes post/cable barriers.

1.3.3   Crash Resistance Requirements

Minimum performance requirements for the post/cable barriers are provided 
in this Specification Section.  Similar-type vehicle barriers meeting 
higher crash resistance rating may be submitted for approval.

1.3.3.1   Impact Condition

Make the post/cable barriers to withstand an impact corresponding to ASTM F 
2656, Impact Condition ASTM M50SD-STD-02.01.

1.3.3.2   Penetration Rating

When subjected to the specified Impact Condition, vehicle  barriers are to 
respond with Penetration rating equal to or better than ASTM M50 as defined 
in ASTM F2656.

1.3.4   Crash Resistance Demonstration of Compliance

Submit the following demonstration of compliance with the specified crash 
resistance requirements for each manufactured post/cable vehicle barrier 
proposed for this project.

1.3.4.1   Crash Test Report

Submit a Crash Test Report for a barrier with an identical configuration to 
the barrier being provided, from a testing laboratory accredited by a 
nationally recognized agency in accordance with ISO/IEC 17025.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Crash Resistance Demonstration of Compliance
Crash Test Report

SD-02 Shop Drawings

Shop Drawings, including testing lab as-built certification
Group I Technical Data Package; G
Group IV Technical Data Package; G
Group V Technical Data Package; G
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SD-03 Product Data

Group I Technical Data Package; G
Group II Technical Data Package; G
Group IV Technical Data Package; G
Group V Technical Data Package; G

SD-04 Samples

Post Color

SD-05 Design Data

Calculations for all Proposed UPS Systems
Group I Technical Data Package; G

SD-06 Test Reports

Contractor Field Test, including test plan, test schedule, 
  and report
Performance Verification Test (PVT), including test plan,
  test schedule, and report
Test Report
Group III Technical Data Package; G
Group IV Technical Data Package; G

SD-07 Certificates

Group I Technical Data Package; G
Technical Specialists; G

SD-08 Manufacturer's Instructions

Manufacturer's Written Installation Instructions
Group I Technical Data Package; G

SD-11 Closeout Submittal

As-Tested Certification
Installation Certification

1.5   QUALITY ASSURANCE

1.5.1   Project Manager Qualifications

Designate a Project Manager for all work under this specification.  The 
Project Manager shall provide technical and managerial leadership to all 
contractor personnel and Subcontractors during the design, manufacturer, 
and installation phases of this specification.  The Project Manager shall 
be the primary point of contact for the Government for this specification.  
The Project Manager shall have a minimum of 5 years of experience in the 
design, manufacture, and installation of similar systems.

1.5.2   Installation Superintendent Qualifications

Designate an Installation Superintendent responsible for onsite 
installation team direction and leadership.  The Superintendent shall 
provide first line supervision of tradesmen and Subcontractors.  The 
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Superintendent shall be responsible for job planning and shall coordinate 
the work with trades, Subcontractors, vendors, and site personnel.  The 
Superintendent shall be responsible for scheduling materials, equipment, 
and labor to maintain the flow of work commensurate with the task 
schedule.  The Superintendent shall administer and execute the provisions 
of the Accident Prevention Plan.  The Superintendent shall have a minimum 
of 5 years of experience in the installation, operation, and testing of 
similar systems.

1.5.3   QC Representative Qualifications

Provide a Quality Control Representative responsible for establishing, 
executing and reporting on the Government approved Contractor Quality 
Control Plan as required in the Group I Technical Data Package.  Quality 
Control Representative shall report independently to the Project Manager on 
matters of quality control.  The Quality Control Representative shall have 
a minimum of 5 years experience in performing quality control duties.

1.5.4   Technical Specialists Qualifications

Provide the services of technical specialists for the Traffic Controller 
Unit subsystem.  Submit names and qualifications for each of the technical 
specialists involved.  The technical specialists shall have a minimum of 5 
years of experience in the installation, operation, and testing of all 
components, software, and interconnecting wiring of their particular 
equipment/subsystem.  In addition, the technical specialist for the Traffic 
Controller Unit subsystem shall have valid International Municipal Signals 
Association (IMSA) certifications for Traffic Signals and Work Zone 
Safety.  Submit the names and qualifications (including proof of IMSA 
certifications for the Traffic Controller Unit subsystem technical 
specialist) of the candidate technical specialists to the Project Manager 
for approval.  Each technical specialist shall be present in the factory 
during manufacture and assembly of the subsystem, during Factory Tests of 
the subsystem, during subsystem installation in the field, and shall serve 
as the Contractor's Commissioning Specialist for their designated 
equipment/subsystem for the commissioning tests as specified.

1.5.5   Line Supervision

1.5.5.1   General

All signal and Data Transmission System (DTS) lines shall be supervised by 
the system.  The system shall supervise the signal lines by monitoring the 
circuit for changes or disturbances in the signal and for conditions as 
described in UL 1076 for line security equipment.  The system shall 
initiate an alarm in response to a current change of 10 percent or 
greater.  The system shall also initiate an alarm in response to opening, 
closing, shorting, or grounding of the signal and DTS lines.

1.5.5.2   Data Transmission System (DTS)

Provide DTS as specified in Section 27 10 00 BUILDING TELECOMMUNICATIONS 
CABLING SYSTEM.

1.5.6   Manufacturer

Use a company specializing in manufacturing the products specified in this 
Specification Section.
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1.5.7   As-Tested Certification

Submit written verification that vehicle barriers provided under this 
contract are the As-Tested configurations.

1.5.8   Installation Certification

Submit written verification that the vehicle barriers provided under this 
contract are installed in the As-Tested configurations, including soil 
conditions at foundations.

1.6   DELIVERY OF TECHNICAL DATA AND COMPUTER SOFTWARE

All items of computer software and technical data (including technical data 
which relates to computer software), which is specifically identified in 
this specification shall be delivered in accordance with the CONTRACT 
CLAUSES, SPECIAL CONTRACT REQUIREMENTS, and in accordance with the Contract 
Data Requirements List (CDRL), DD FORM 1423, which is attached to and 
thereby made a part of this contract.  All data delivered shall be 
identified by reference to the particular specification paragraph against 
which it is furnished.

1.6.1   Group I Technical Data Package

Submit Group 1 Technical Data Package 30 days after receipt of the Notice 
to Proceed.  The data package includes system descriptions, analyses, 
calculations used in sizing equipment specified, manufacturer's data for 
all equipment and end devices provided under these specifications.  
Descriptions and calculations shall show how the equipment will operate as 
a system to meet the performance of this specification.  The software data 
package consists of descriptions of the operation and capability of all 
subsystem software.  Key control plan for all Contractor provided 
enclosures requiring locks and all keyed control switches.  The key control 
plan shall include the following:  (1) Procedures that will be used to log 
and positively control all keys during installation.  (2) A listing of all 
keys and where they are used.  (3) A listing of all persons allowed access 
to the keys.  Quality Control Plan for approval.  The QC Plan shall 
describe all Contractor and Subcontractor activities during design, 
manufacture, and installation of the ACPCS.  The QC Plan shall include all 
Contractor and Subcontractor technical data reviews, inspections, 
certifications, and approvals and the QC documentation procedures.  
Certifications from the manufacturers of the following equipment shall be 
submitted with the data package:  Traffic Controller Unit, Traffic Arm, 
Annunciator, Alarm Panels, and all sensors including vehicle presence and 
tamper.  The data package shall include the following:

a.  Functional System Block Diagram, identifying all major equipment, 
interconnecting wire types and quantities, approximate distances, 
and communications protocols.

b.  Block and Wiring Diagrams of each subsystem.

c.  Drawing showing layout and dimensions of the Gatehouse Control 
Console with the Alarm Display.

d.  Drawing showing equipment layout in the Gatehouse including the 
Gatehouse Control Console, UPS, and other hardware intended to be 
located in the Gatehouse.
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e.  Drawing showing equipment layout around the vehicle presence 
detectors and Traffic Arms.

f.  Device wiring and installation drawings.

g.  Point to point wiring diagram of complete interconnected system 
including database listing of wire numbers, to and from 
designations, and wire characteristics.

h.  Details of connections to power sources, including power supplies 
and grounding.

i.  Details of surge protection device installation.

j.  Vehicle presence detector locations and sensor detection patterns.

k.  Communications speeds and protocol descriptions.

l.  CD-ROM/CD-RW/DVD-RW drive speed and protocol descriptions.

m.  Alarm response time.

n.  Command response time.

o.  Start-up operations including system and database backup 
operations.

p.  Expansion capability and method of implementation.

q.  Sample copy of sequence of events report.

r.  Uninterruptible Power Supply (UPS) Calculations.

1.6.2   Group II Technical Data Package

Submit Group II Technical Data Package within 60 days of Notice to 
Proceed.  Prepare and submit a report of "Current Site Conditions" to the 
Government documenting site conditions that significantly differ from the 
design drawings or conditions that affect performance of the system to be 
installed.  Provide specification sheets, or written functional 
requirements to support the findings, and a cost estimate to correct those 
site changes or conditions.  Do not perform any field work until the 
"Current Site Conditions" report is approved by the Government.  Do not 
correct any deficiencies identified in the report without written 
permission from the Government.

1.6.3   Group III Technical Data Package

Submit Test Plan for the Factory Acceptance Test, Test Plan for Contractor 
Field Test, Factory Acceptance Test Report, and Contractor Field Test 
Report.  Test Plans, a minimum of 30 days before the scheduled start of all 
factory acceptance tests and 15 days before the scheduled start of the 
Contractor Field Tests.  Submit the Factory Acceptance Test Report and 
Contractor Field Test Report no more than 1 week after the completion of 
each test.

1.6.4   Group IV Technical Data Package

Submit Group IV Technical Data Package 30 days prior to the start of the 
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Performance Verification Test.  Submit the Performance Verification Test 
Report no more than 1 week after the test.  Submit the Commissioning Report 
no more than 2 weeks after completion of the Endurance Test.  The data 
package shall contain an Operator's Manual fully explaining all procedures 
and instructions for the operation of the system, including:

a.  System start-up and shutdown procedures.

b.  Use of system and application software.

c.  Recovery and restart procedures.

d.  Use of report generator and generation of reports.

e.  Data entry.

f.  Operator commands.

g.  Alarm and system messages and printing formats.

h.  System entry requirements.

i.  Test Plan for the Performance Verification Test.

j.  Performance Verification Test Report.

k.  Commissioning Report.

1.6.4.1   Application Software

Where an application software installed on a computer (computers) is 
involved, provide the default (manufacturer's standard) software 
installation package on optical disk.  Provide also, on optical disk 
separate from the default software, the complete image of the installed 
software, with all custom changes and configuration data specific for the 
installed system.  The software image shall be the same as that of the 
system used when it is put in operation before the final acceptance tests, 
and a subsequent one that is used for the final (30-day) acceptance tests, 
after all pending corrections and adjustments have been implemented.

1.6.4.2   Software Manual

The software manual shall describe the functions of all software and shall 
include all other information necessary to enable proper loading, testing, 
and operation.  The manual shall include:

a.  Definition of terms and functions.

b.  Use of system and application software.

c.  Procedures for system initialization, start-up and shutdown.

d.  Alarm reports.

e.  Reports generation.

f.  Database format and date entry requirements.

g.  Directory of all disk files.
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h.  Description of all communication protocols, including data 
formats, command characters, and a sample of each type of data 
transfer.

i.  Interface definition.

1.6.4.3   Hardware Manual

The hardware manual shall describe all equipment furnished including:

a.  General description and specifications.

b.  Installation and checkout procedures.

c.  Equipment electrical schematics and layout drawings.

d.  System schematics and layout drawings.

e.  Alignment and calibration procedures.

f.  Manufacturer's repair parts list indicating sources of supply.

g.  Interface definition.

1.6.4.4   Functional Design Manual

The functional design manual shall identify the operational requirements 
for the system and explain the theory of operation, design philosophy, and 
specific functions.  A description of hardware and software functions, 
interfaces, and requirements shall be included for all system operating 
modes.

1.6.4.5   Maintenance Manual

The maintenance manual shall include descriptions of maintenance for all 
equipment including inspection, periodic prevention maintenance (include 
specific time intervals for each recommended preventative maintenance 
tasks), fault diagnosis, and repair or replacement of defective components.

1.6.4.6   Training Documentation

Lesson plans and training manuals for the training phases, including type 
of training to be provided, and a list of reference material, shall be 
delivered for Government approval.

1.6.4.7   Data Entry

Enter all data needed to make the system operational.  Deliver the data to 
the Government on data entry forms, utilizing data from the contract 
documents, Contractor's field surveys, and other pertinent information in 
the Contractor's possession required for complete installation of the 
database.  Identify and request from the Government, any additional data 
needed to provide a complete and operational ACPCS.  The completed forms 
shall be delivered to the Government for review and approval at least 30 
days prior to the Contractor's scheduled need dates.  When the ACPCS 
database is to be populated in whole or in part from an existing or 
Government furnished electronic database, demonstrate the field mapping 
scheme to correctly input the data. 
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1.6.5   Group V Technical Data Package

Provide the Group V Technical Data Package within 30 days after completing 
the Endurance Test.  The data package shall include:

1.6.5.1   Group IV Manuals

Submit finalized Group IV Manuals, as specified in Group IV Technical Data 
Package, bound in hardback, loose-leaf binders.  The draft copy used during 
site testing shall be updated with any changes required prior to final 
delivery of the manuals.  Each manual's contents shall be identified on the 
cover.  Each manual shall include names, addresses, and telephone numbers 
of each Subcontractor installing equipment and systems, and the nearest 
service representative for each item of equipment.  The manuals shall have 
a table of contents and tab sheets.  Tab sheets shall be placed at the 
beginning of each chapter or section and at the beginning of each 
appendix.  The final copies delivered after completion of the endurance 
test shall include modifications made during installation, checkout, and 
acceptance.  The number of copies of each manual to be delivered shall be 
as specified on DD FORM 1423.

1.6.5.2   Final System Drawings

Maintain a separate set of drawings (including site, civil, electrical, 
mechanical, structural, and architectural plans, elevations, and details), 
elementary diagrams, wiring diagrams, control diagrams, and programming 
flow charts of the system to be used for final system drawings.  This set 
shall be accurately kept up-to-date with all changes and additions to the 
ACPCS and shall be delivered to the Government with the final endurance 
test report.  In addition to being complete and accurate, this set of 
drawings shall be kept neat and shall not be used for installation 
purposes.  Final drawings submitted with the endurance test report shall be 
finished drawings on optical disk in AutoCAD 2006 or more recent format.

1.7   WARRANTY

Provide all labor, equipment, and materials required to maintain the entire 
system in an operational state as specified, for a period of two years 
after formal written acceptance of the system to include scheduled and 
nonscheduled adjustments.

1.8   MAINTENANCE AND SERVICE

1.8.1   Description of Work

The adjustment and repair of the system includes all traffic arms, computer 
equipment, software updates, communications transmission equipment and DTS, 
local processors, vehicle presence detection sensors, facility interface, 
and support equipment.  All repair, calibration, and other work shall be 
provided and performed in accordance with the manufacturer's documentation 
and instruction.  Responsibility shall be limited to Contractor installed 
equipment.

1.8.2   Service Personnel

Service personnel shall be certified in the maintenance and repair of the 
specific type of equipment installed and qualified to accomplish work 
promptly and satisfactorily.  The Government shall be advised in writing of 
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the name of the designated service representative, and of any change in 
personnel.

1.8.3   Schedule of Work

Perform two minor inspections at 6 month intervals (or more often if 
required by the manufacturer), and two major inspections offset equally 
between the minor inspections to effect quarterly inspection of alternating 
magnitude.

1.8.3.1   Minor Inspections

Minor inspections shall include visual checks and operational tests of 
traffic arms, console equipment, peripheral equipment, local processors, 
sensors, and electrical and mechanical controls.

1.8.3.2   Major Inspections

Major inspections shall include work described under paragraph "Minor 
Inspections" and the following work:

a.  Clean interior and exterior surfaces of all system equipment and 
local processors, including console equipment.

b.  Perform diagnostics on all equipment.

c.  Check, test, and calibrate each device.

d.  Run all system software diagnostics and correct all diagnosed 
problems.

e.  Resolve any previous outstanding problems.

1.8.3.3   Scheduled Work

Scheduled work shall be performed during regular working hours, Monday 
through Friday, excluding federal holidays.

1.8.4   Emergency Service

The Government will initiate service calls to the Contractor when the 
system is not functioning properly.  Qualified personnel shall be available 
to provide service to the complete system.  The Government shall be 
furnished with a telephone number where the service supervisor can be 
reached at all times.  Service personnel shall be at site within 4 hours 
after receiving a request for service.  The system shall be restored to 
proper operating condition within 8 hours after service personnel arrive 
onsite and obtain access to the system.

1.8.5   Operation

Performance verification test procedures shall be used after all scheduled 
maintenance and repair activities to verify proper component and system 
operation.

1.8.6   Records and Logs

Maintain records and logs of each performed task and organize cumulative 
records for each component and for the complete system chronologically 
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resulting in a continuous log to be maintained for all devices.  The log 
shall contain all initial settings.  Complete logs shall be kept and shall 
be available for inspection onsite, demonstrating that planned and 
systematic adjustments and repairs have been accomplished for the system.

1.8.7   Work Requests

Record separately each service call request, as received.  The form shall 
include the serial number identifying the component involved, its location, 
date and time the call was received, specific nature of trouble, names of 
service personnel assigned to the task, instructions describing what has to 
be done, the amount and nature of the material to be used, the time and 
date work started, and the time and date of completion.  Deliver a record 
of the work performed within 5 days after work is accomplished.

1.8.8   System Modifications

Make any recommendations for system modification in writing to the 
Government.  System modifications shall not be made without prior approval 
of the Government.  Any modifications made to the system shall result in 
the updating of the operation and maintenance manuals as well as any other 
documentation affected.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Materials and Equipment

Units of equipment that perform identical, specified functions shall be 
products of a single manufacturer.  All material and equipment shall be new 
and currently in production.  Each major component of equipment shall have 
the manufacturer's model and serial number in a conspicuous place.

2.1.2   Field Enclosures

2.1.2.1   Interior Sensors

Sensors to be used in an interior environment shall have a housing that 
provides protection against dust, falling dirt, and dripping non-corrosive 
liquids.

2.1.2.2   Exterior Sensors

Sensors to be used in an exterior environment shall have a housing that 
provides protection against windblown dust, rain and splashing water, and 
hose directed water.  Sensors shall be undamaged by the formation of ice on 
the enclosure.

2.1.2.3   Interior Electronics

Systems electronics to be used in an interior environment shall be housed 
in enclosures which meet the requirements of NEMA 250, Type 12.

2.1.2.4   Exterior Electronics

Systems electronics to be used in an exterior environment shall be housed 
in enclosures which meet the requirements of NEMA 250, Type 4X.
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2.1.2.5   Corrosion Resistant

System electronics to be used in a corrosive environment as defined in 
NEMA 250 shall be housed in non-metallic non-corrosive enclosures which 
meet the requirements of NEMA 250, Type 4X.

2.1.3   Nameplates

Nameplates shall be provided for major components of the system.  
Nameplates shall have the manufacturer's name, address, type or style, 
model or serial number, and catalog number on a corrosion resistant plate 
secured to the item of equipment.  Nameplates will not be required for 
devices smaller than 1 by 3 inch.

2.1.4   Tamper Switches

Equipment enclosures for the ACPCS equipment shall have hinged doors or 
removable covers.  The doors or covers shall be provided with cover 
operated, corrosion-resistant tamper switches, arranged to initiate an 
alarm signal when the door or cover is moved.  The enclosure and the tamper 
switch shall function together and shall not allow direct line of sight to 
any internal components before the switch activates.  Tamper switches shall 
be inaccessible until the switch is activated; have mounting hardware 
concealed so that the location of the switch cannot be observed from the 
exterior of the enclosure; be connected to circuits which are under 
electrical supervision at all times, irrespective of the protection mode in 
which the circuit is operating; shall be spring-loaded and held in the 
closed position by the door or cover; and shall be wired so that the 
circuit is broken when the door or cover is disturbed.

2.1.5   Locks and Key-Lock Switches

2.1.5.1   Locks

Locks shall be provided on system enclosures for maintenance purposes. 
Locks shall be UL listed, conventional key type lock having a combination 
of 5 cylinder pin and 5-point 3 position side bar.  Keys shall be stamped 
"U.S. GOVT. DO NOT DUP".  The locks shall be arranged so that the key can 
only be withdrawn when in the locked position.  Maintenance locks shall be 
keyed alike and only 2 keys shall be furnished for all of these locks.

2.1.5.2   Key-Lock-Operated Switches

Key-lock-operated switches required to be installed on system components 
shall be UL listed, conventional key type lock having a combination of 5 
cylinder pin and 5-point 3 position side bar.  Keys shall be stamped "U.S. 
GOVT. DO NOT DUP".  Key-lock-operated switches shall be 2 or 3 position, 
with the key removable in specified positions.  All key-lock-operated 
switches shall be keyed differently and only 2 keys shall be furnished for 
each key-lock-operated-switch.  Keys shall be removable in the positions 
described in these specifications or as shown on the drawings.

2.1.5.3   Construction Locks

A set of temporary locks shall be used during installation and 
construction.  The final set of locks installed and delivered to the 
Government shall not include any of the temporary locks.
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2.1.6   System Components

System components shall be designed for continuous operation.  Electronic 
components shall be solid state type, mounted on printed circuit boards 
conforming to UL 796.  Printed circuit board connectors shall be plug-in, 
quick-disconnect type.  Power dissipating components shall incorporate 
safety margins of not less than 25 percent with respect to dissipation 
ratings, maximum voltages, and current carrying capacity.  Control relays 
and similar switching devices shall be solid state type or sealed 
electro-mechanical.

2.1.6.1   Modularity

Equipment shall be designed for increase of system capability by 
installation of modular components.  System components shall be designed to 
facilitate maintenance through replacement of modular subassemblies and 
parts.

2.1.6.2   Maintainability

Components shall be designed to be maintained using commercially available 
tools and equipment.  Components shall be arranged and assembled so they 
are accessible to maintenance personnel.  There shall be no degradation in 
tamper protection, structural integrity, EMI/RFI attenuation, or line 
supervision after maintenance when it is performed in accordance with 
manufacturer's instructions.

2.1.6.3   Interchangeability

The system shall be constructed with off-the-shelf components which are 
physically, electrically and functionally interchangeable with equivalent 
components as complete items.  Replacement of equivalent components shall 
not require modification of either the new component or of other components 
with which the replacement items are used.  Custom designed or 
one-of-a-kind items shall not be used without explicit approval from the 
Project Manager.  Interchangeable components or modules shall not require 
trial and error matching in order to meet integrated system requirements, 
system accuracy, or restore complete system functionality.

2.1.6.4   Product Safety

System components shall conform to applicable rules and requirements of 
NFPA 70.  System components shall be equipped with instruction plates 
including warnings and cautions describing physical safety and any special 
or important procedures to be followed in operating and servicing system 
equipment.

2.1.7   Controls and Designations

Controls and designations shall be as specified in NEMA ICS 1, Special Test 
Equipment.  Provide all special test equipment, special hardware, software, 
tools, and programming or initialization equipment needed to start or 
maintain any part of the system and its components.  Special test equipment 
is defined as any test equipment not normally used in an electronics 
maintenance facility.

2.1.8   System Integration

The ACPCS shall be supplied as an integrated system, and shall include all 
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sub systems specified hereafter.  Hardware integration shall be required 
for the ACPCS to function as one integrated system.  The Contractor is 
responsible for all integration and appetencies required for the system to 
behave as one system.  Supply of separate sub systems without integration 
is not acceptable.  The extent and nature of integration shall be 
extensively documented and demonstrated in the Group 1 Technical Data 
Package.

2.1.9   Environmental Conditions

2.1.9.1   Interior Conditions

Equipment installed in environmentally protected interior areas shall meet 
performance requirements specified for the following ambient conditions:

a.  Temperature:  32 to 120 degrees F.  Components installed in 
unheated security protected areas shall meet performance 
requirements for temperatures as low as zero degrees F;

b.  Pressure:  Sea level to 15,000 feet above sea level;

c.  Relative humidity:  5 to 95 percent;

d.  Fungus:  System components located in fungus growth inductive 
environments shall be completely treated for fungus resistance.  
Treating materials containing a mercury bearing fungicide shall 
not be used.  Treating materials shall not increase the 
flammability of the material or surface being treated.  Treating 
materials shall cause no skin irritation or other injury to 
personnel handling it during fabrication, transportation, 
operation, or maintenance of the equipment, or during use of the 
finished items when used for the purpose intended; and

e.  Acoustical Noise:  Components shall be suitable for use in high 
noise areas above 100 dB, such as boiler rooms, power plants, and 
foundries without adversely affecting their performance.

2.1.9.2   Exterior Conditions

Exterior Conditions Components mounted in locations exposed to weather 
shall be housed in corrosion-resistant enclosures with appropriate 
environmental protection.  Component performance shall not degrade because 
of improper housing design.  Components in enclosures shall meet 
performance requirements when exposed to the following ambient conditions:

a.  Temperature:  -25 to 140 degrees F;

b.  Pressure:  Sea level to 15,000 feet above sea level;

c.  Solar radiation:  Six hours of solar radiation at dry bulb 
temperature of 120 degrees F including 4 hours of solar radiation 
at 104 watts psf;

d.  Sand and Dust:  Wind driven for up to 6 mph;

e.  Rain:  2 inches per hour and 5 inches per hour cyclic with wind 
plus one period of 12 inches per hour;

f.  Humidity:  5 to 95 percent;
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g.  Fungus:  Warm, humid atmosphere conducive to the growth of 
heterotrophic plants;

h.  Salt Fog:  Salt atmosphere with 5 percent salinity;

i.  Wind:  Up to 50 mph with gusts to 66 mph.

2.2   ACTIVE VEHICLE BARRIER CONTROL SYSTEM (AVBCS)

2.2.1   General Requirements

The AVBCS shall collect alarm, status, and control switch inputs at the ACP 
and provide control signals to the Traffic Arms.  The AVBCS shall provide 
alarm, status, and control information to the Guard Booth Control Panel.

2.3   POST/CABLE BARRIERS

Provide post/cable barriers as shown on the drawings.  Include all gates 
shown on drawings.

2.3.1   Minimum Allowable Horizontal Length

The minimum allowable length of a single horizontal run of the post/cable 
barrier is the length of the barrier  tested, as documented in the Crash 
Test Report.  A horizontal run is considered to be a section of the vehicle 
barrier with terminal posts at either end with no intermediate change in 
direction.

If the final layout indicates horizontal runs shorter than the minimum 
allowable horizontal length, notify the Project Manager prior to 
fabrication.

2.3.2   Spacing of Terminal and Line Posts

Verify that the spacing of line and terminal posts is in conformance with 
the Crash Test Report configuration.

2.3.3   Post Color

Color the posts GREY.  Submit samples for approval prior to fabrication.  
Match color of all fittings and connections.

2.3.4   Standard Post/Cable Barrier

Provide post/cable barriers as shown on the drawings.

2.3.4.1   Concrete

Concrete strength is as shown on the drawings and as specified in Section 
03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE.

2.3.4.2   Concrete

Concrete strength is as shown on the drawings and as specified in Section 
03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE.
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2.3.4.3   Reinforcing Steel

Reinforcing steel is fy = 60,000 psi unless otherwise noted on the drawings.

2.3.4.4   Cable

Provide cable as shown on the drawings and per requirements of 
ASTM A1023/A1023M.  No substitutions are acceptable.

2.3.4.5   Pipe Steel

Provide pipe steel as shown on the drawings and provide shop-primed and 
site painted.  Paint color:  GREY.

2.3.4.6   Over-excavation and Backfill

Over-excavate soil below post foundations by at least 12 inches and 
backfill with any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, 
GW-GM, GC, GP-GC, GM-GC, SW, SP.  Ensure the soil is free of debris, roots, 
wood, scrap material, vegetation, refuse, soft unsound particles, and  
deleterious, or objectionable materials.  Unless specified otherwise, make 
the maximum particle diameter one-half the lift thickness at the intended 
location.

Compact the 12 inches of over-excavation to 95 percent of ASTM D698 (unless 
noted otherwise on the drawings).  Backfill areas of over-excavation at 
sides of post foundations to meet same fill and compaction requirements.  
Make the maximum lifts for over excavation and backfill 6 inches.

2.3.4.7   Terminal and Line Post Spacing

Ensure the spacing of line and terminal posts is as shown on the drawings.

2.3.5   Components Requirements

2.3.5.1   Single Manufacturer

Ensure a single manufacturer supplies all parts, components, accessories, 
fittings and fasteners as required by manufacturer's written requirements, 
manufacturer's written installation instructions and written warranty, 
unless otherwise noted in this Specification Section.

2.3.5.2   Metal Component Primer and Color

Ensure all above ground metal components are shop-primed and site 
painted,unless otherwise specified.

2.3.5.3   Accessories

Provide all accessories as required for a complete and finished barrier 
system.  Accessories to be, at a minimum, as required by manufacturer's 
instructions.

2.3.5.4   Fabrication and Shop Assembly

Shop assemble the vehicle barriers to the greatest extent possible.
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2.3.5.5   Manufacturer Verification

Provide written verification that vehicle barriers provided under this 
contract conform to the "As-Tested certification" configuration, based on 
the manufacturer crash testing.

2.3.5.6   Contractor/Installer Verification

Provide written verification that the vehicle barriers provided under this 
contract are installed per the "As-Tested certification" configuration, 
based on the Crash Test Report.

2.3.5.7   Shop Drawings

Show the locations of gates and openings on the Shop Drawings.  Submit Shop 
Drawings that include layout, locations, components, materials, dimensions, 
sizes, weights, finishes of components, installation and operational 
clearances, location of gates and gate swings, terminal and line post sizes 
and locations, details of post anchorage, and post attachment/bracing, and 
other pertinent details as applicable.  Provide Crash Test Report testing 
lab as-built certification drawings at the same time as the Shop Drawings.  
Shop Drawings cannot be approved without the corresponding Crash Test 
Report.

2.4   GATEHOUSE CONTROL CONSOLE (GCC)

Provide a GCC with all necessary displays and controls to allow the 
operator to control ACP equipment.  The GCC shall be mounted in the 
gatehouse in a manner to allow a Gatehouse guard to easily use the controls 
and monitor the displays while, at the same time, oversee ACP operations.  
The GCC shall include the following:

a.  Alarm Display.  See next paragraph for description and 
requirements.

b.  Active Vehicle Barrier Controls.  Provide Active Barrier Master 
Control Panel, as shown on the drawings.

2.5   ALARM DISPLAY IN THE GCC

Provide annunciation on the GCC for displaying alarms for annunciation at 
the Gatehouse.

2.6   GUARD BOOTH AND OVERWATCH POSITION CONTROL PANELS

Provide a Control Panel for Guard Booth.  Control panel shall include the 
indicating lights and alarms.  Control panel shall include an audible 
alarm.  The audible alarm shall be loud enough to be heard over ambient 
traffic noise.  Alarm acknowledgement shall be provided to silence the 
audible alarm.

2.7   UNINTERRUPTIBLE POWER SUPPLIES (UPS)

Provide UPS in the event of loss of normal electrical power for the 
following functions:

a.  Primary communications system.

b.  Security Monitoring subsystem including GCC, Alarm Panels, and all 
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ACP equipment, etc.

c.  AVBCS subsystem including all controls for gate arms.

d.  Active barrier activation systems for one complete operation cycle 
(open to close and close to open).

UPS shall be capable of carrying required loads for a minimum of 10 
minutes.  Submit calculations for all proposed UPS systems identifying all 
connected loads plus 50 percent spare capacity and submit in accordance 
with Group I Technical Data Package.

2.8   INDUCTION LOOPS

Induction loops may be used for vehicle presence detection, wrong-way 
detection, and point over-speed detection.  Induction loops shall be 
capable of detecting passenger vehicles, motorcycles, and high bed trucks.  
Tests for all three types of vehicles shall be conducted on each installed 
loop during the Performance Verification Test.

a.  Tuning:  Automatic, with temperature compensation.

b.  Loop Input:  To withstand minimum 2000V, both normal and common 
modes.

c.  Loop Sensing Frequency:  Minimum four user selectable frequencies 
to minimize cross talk with adjacent loops.

d.  Sensitivity:  User selectable, minimum 12 ranges, 20 to 2500 micro 
henries with a Q factor of minimum 5.

e.  Diagnostic:  Provide diagnostics and related indication for short 
and open loop circuit.

f.  Detector Output:  Dry form C contact set, rated a minimum of 0.25 
A at 24 Volts dc.

g.  Operating humidity:  0 to 95 percent.

h.  Operating temperature:  -40 to 170 degrees F.

i.  Vibration:  NEMA TS-2 -2.1.9 or better.

j.  Shock:  NEMA TS-2 -2.1.10 or better.

k.  User Selectable Operation Modes:  presence, pulse on entrance, 
pulse on exit - factory set on presence mode.

l.  User Selectable Operation:  Fail Safe or Fail Secure - factory set 
at Fail Safe.

m.  User selectable sensitivity boost feature, which boosts 
sensitivity after a presence detection and holds the increased 
sensitivity until the detection drops out, at which time sensor 
sensitivity returns to the original setting.

n.  Power requirement:  120V/60Hz, or be provided with appropriate 
power module/assembly and appurtenance, which is suitable for 
operation with 120V/60Hz.
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o.  Loop Wire:

(1)  Provide number of inductive loops as per manufacturer's 
recommendations based on loop size and distance between loop and 
loop amplifier.

(2)  Ensure that the loop slots in which the loop wire is laid are 
free from debris, sharp objects, and are completely dry.  Clean 
out slots with compressed air before installing loop wire.

(3)  Install loop wire in layers.  Install backer rods over top 
wire at a minimum of 1 foot spacing to ensure uniform placement of 
wire in the slot.  Fill the loop slots with sealant per 
recommendation of the loop wire manufacturer.

(4)  Use 16AWG stranded cable with Cross Linked Polyethylene 
insulation installed in a PVC sleeve.  Loop wire extending from 
the loop to the loop amplifier shall be twisted with a minimum 
twist pitch of 6 per foot.

(5)  Check conductor resistance to ground with "megger" of 500V or 
higher.  Remove and replace the whole installation if ground 
resistance of less than 10 mega-Ohms is measured.

(6)  Provide TVSS (Transient Voltage Surge Suppressor) for both 
loop-wire terminations at or near the loop detector module.  
Ground the TVSS with minimum 10AWG insulated ground wire of high 
strand-count to the closest ground termination point.

(7)  Loops shall be capable of detecting motorcycles, passenger 
vehicles, and high bed trucks with the same sensitivity setting.

2.9   ACTUATED TRAFFIC ARMS

Traffic arms in the ID Check Area shall be controlled by control switches 
in the Guard Booths.  The housing for the traffic arm controller shall be 
weather proof and constructed of stainless steel not less than 14 gauge, 
carbon steel not less than 1/8 inch thick, or cast steel not less than 1/4 
inch thick.  All seams, joints, and supports shall be electric bead 
welded.  Access to the motor compartment shall be provided with a removable 
cover secured in a weather proof manner with a lock.

2.9.1   Traffic Arm Assembly

The traffic arm drive assembly shall be directly linked to the gear motor 
by a heavy duty connecting rod.  The traffic arm travel shall not exceed 4 
seconds for raising or lowering.  Override stops shall be provided to limit 
the gate arm travel in vertical or horizontal position and shall operate 
through 90 degrees.  The assembly shall be capable of a minimum of 500 duty 
cycles per hour.  A motor of at least 1/3 HP shall be used to power the 
system.  The traffic arm assembly shall consist of a hollow aluminum 
assembly, wood, steel or fiberglass material with a length of 9 feet.  
Provide a spare arm for each traffic arm assembly.  The traffic arm shall 
be covered with retroreflective red and white sheeting.  See MUTCD for 
proper orientation of sheeting.  Each traffic arm shall be equipped with an 
obstruction detector that will automatically reverse the traffic arm motor 
when an obstruction is detected.
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2.10   WIRE AND CABLE

Provide all wire, cable, and conduit connecting all Contractor furnished 
and, where indicated on the drawings, Government furnished equipment.  
Wiring shall be in accordance with NFPA 70.  The wiring shall be copper 
cable in accordance with the manufacturers' requirements.  Copper signaling 
line circuits and initiating device circuit field wiring shall be No. 18 
AWG size conductors at a minimum.  Wire size shall be sufficient to prevent 
voltage drop problems.  Circuits operating at 24 VDC shall not operate at 
less than 21.6 volts.  Circuits operating at any other voltage shall not 
have a voltage drop exceeding 5 percent of nominal voltage.

2.10.1   Cable Construction

All cable components shall withstand the environment in which the cable is 
installed for a minimum of 20 years.

2.11   POWER LINE SURGE PROTECTION

Equipment connected to alternating current circuits shall be protected from 
power line surges.  Equipment protection shall withstand surge test 
waveforms described in IEEE C62.41.1 and IEEE C62.41.2.  Fuses shall not be 
used for surge protection.

2.11.1   Device Wiring and Communication Circuit Surge Protection

Inputs shall be protected against surges induced on device wiring.  Outputs 
shall be protected against surges induced on control and device wiring 
installed outdoors and as shown.  Communications equipment shall be 
protected against surges induced on any communications circuit.  Cables and 
conductors which serve as communications circuits between systems shall 
have surge protection circuits installed at each end.  Protection shall be 
furnished at equipment, and additional triple electrode gas surge 
protectors rated for the application on each wireline circuit shall be 
installed within 3 feet of the building cable entrance.  Fuses shall not be 
used for surge protection.  The inputs and outputs shall be tested in both 
normal mode and common mode using the following two waveforms:

a.  A 10 microsecond rise time by 1000 microsecond pulse width 
waveform with a peak voltage of 1500 Volts and a peak current of 
60 amperes.

b.  An 8 microsecond rise time by 20 microsecond pulse width waveform 
with a peak voltage of 1000 Volts and a peak current of 500 
amperes.

2.11.2   Power Line Conditioners

A power line conditioner shall be furnished for equipment in each 
subsystem.  The power line conditioners shall be of the Ferro-resonant 
design, with no moving parts and no tap switching, while electrically 
isolating the secondary from the power line side.  The power line 
conditioners shall be sized for 125 percent of the actual connected kVA 
load.  Characteristics of the power line conditioners shall be as follows:

a.  At 85 percent load, the output voltage shall not deviate by more 
than plus or minus 1 percent of nominal when the input voltage 
fluctuates between minus 20 percent to plus 10 percent of nominal.
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b.  During load changes of zero to full load, the output voltage shall 
not deviate by more than plus or minus 3 percent of nominal.  Full 
correction of load switching disturbances shall be accomplished 
within 5 cycles, and 95 percent correction shall be accomplished 
within 2 cycles of the onset of the disturbance.

c.  Total harmonic distortion shall not exceed 3.5 percent at full 
load.

2.12   FACTORY ACCEPTANCE TEST

2.12.1   General

Provide personnel, equipment, instrumentation, and supplies necessary to 
perform a Factory Acceptance Test of the complete Active Vehicle Barrier 
Control System.  The Factory Acceptance Test shall demonstrate the required 
barrier.  The test shall also demonstrate the required alarm annunciation 
and sequence of events recording.  The test set-up must include the Traffic 
Controller Unit; the Gatehouse Control Console with all control panels, 
control switches; and all Alarm Panels.  The active vehicle barrier open 
and close position switches the VPDs may all be simulated.

2.12.2   Test Plan

In accordance with the Group III Technical Data Package, submit a Test Plan 
including a schedule, test procedures, equipment catalog cuts, one line 
diagrams showing interconnections of all subsystem components, and diagrams 
showing control logic for the barriers, traffic signals, and alarm and 
status points to the Project Manager 30 days prior to the proposed test 
start date of the Factory Acceptance Test.

2.12.3   Test

Upon Test Plan approval by the Project Manager, assemble the test system 
and perform the Factory Acceptance Test.  The Factory Acceptance Test shall 
demonstrate that the subsystems comply with the requirement specified 
herein.  The Factory Acceptance Test shall be conducted during regular 
daytime working hours on weekdays.  The Project Manager reserves the right 
to witness all or a portion of the Factory Acceptance Test.

2.12.4   Test Report

Within seven days of successful completion of the Factory Acceptance Test, 
submit a Test Report to the Project Manager documenting the results of the 
test.  The Test Report shall include the results of all test procedures 
showing all commands, stimuli, and responses to demonstrate compliance with 
the contract requirements.  The Test Report shall also include a 
certification from Technical Specialists from the active vehicle barrier 
and the Traffic Controller Unit that their subsystem meets the contract 
requirements.  The Project Manager will notify the Contractor within 7 days 
of receipt of the Test Report whether the Test Report is approved.  If 
disapproved, the Project Manager will note the specific procedures that are 
disapproved; retest those procedures.  Do not ship equipment to the field 
until the Test Report is approved by the Project Manager.
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PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with all details of the work, verify that site 
conditions are in agreement with the contract drawings.  In accordance with 
Group II Technical Data Package, prepare a report describing any 
differences in site conditions or conditions that will affect performance 
of the system to the Project Manager.  Do not take any corrective action 
without written permission from the Project Manager.

3.1.1   Sub-surface Conflicts

Verify all existing conditions prior to performing any work.  Locate all 
underground utilities and structures, including publicly and privately 
owned, prior to excavating.  Coordinate with all involved parties in order 
to accomplish indicated work with minimal interference to existing 
underground utilities and structures.  If unforeseen conditions exist that 
prohibit the execution of work as indicated, immediately coordinate with 
Project Manager for viable alternative solutions.

3.2   INSTALLATION

3.2.1   Oversight

The Contractor designated Technical Specialist from the AVBCS shall oversee 
installation.

3.2.2   Installation Schedule

Before beginning any site work, provide a schedule of all installation and 
testing activities.  The project activities in the proposed schedule shall 
be arranged in chronological order.  All installation and testing 
activities, specifically those requiring ACP outages, shall be coordinated 
with the Project Manager.  No site work shall be done without an approved 
schedule by the Project Manager.

3.2.3   Wiring

Furnish and install all cables and conduits for all wiring interconnecting 
Contractor furnished equipment.  Install all wiring per NFPA 70.

3.2.4   Grounding

Provide adequate grounding system for all equipment in this scope of work.

3.2.5   Enclosure Penetrations

Enclosure penetrations shall be from the bottom unless the system design 
requires penetrations from other directions.  Penetrations of interior 
enclosures involving transitions of conduit from interior to exterior, and 
penetrations on exterior enclosures shall be sealed with rubber silicone 
sealant to preclude the entry of water.  The conduit riser shall terminate 
in a hot-dipped galvanized metal cable terminator.  The terminator shall be 
filled with an approved sealant as recommended by the cable manufacturer 
and in a manner that does not damage the cable.
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3.2.6   Cold Galvanizing

Field welds and/or brazing on factory galvanized boxes, enclosures, 
conduits, etc., shall be coated with a cold galvanized paint containing at 
least 95 percent zinc by weight.

3.2.7   Other Requirements

Install the system in accordance with the standards for safety included in 
NFPA 70 and the appropriate installation instructions from the 
manufacturers of the equipment.  Components within the system shall be 
configured with appropriate service points to pinpoint system trouble in 
less than 20 minutes.

3.2.8   Layout

All vehicle barrier installations shall be laid out and certified by a 
Registered Professional Land Surveyor in accordance with the Contract 
Documents and approved Shop Drawings, prior to installation.

3.2.9   Soil Conditions

3.2.9.1   Comparable Soils

Certify that the existing soil conditions are comparable to those in the 
Crash Test Report.  If not, either remedy the soil conditions at each 
foundation point or provide additional testing to verify that the actual 
soil conditions provide the required performance.

3.2.9.2   Grade Between Terminal Posts

Ensure that the grade between terminal posts (and for no less than 10 feet 
on either side of the vehicle barriers, along the running length) is 
constant such that the cables consistently match the design distance from 
grade between terminal posts.

3.2.10   Protection

Ensure that adjacent structures, utilities, and roadways are protected from 
damage during construction.

3.2.11   Contractor's Project Manager Oversight

Contractor's project manager shall oversee all vehicle barrier installation 
activities.

3.2.12   Certified Installers

Vehicle Barriers shall be installed by manufacturer certified installers in 
accordance with manufacturer's written installation instructions.  Submit 
Manufacturer's Written Installation Instructions.

3.2.13   Manufacturer's Representative

Manufacturer's representative is required to inspect vehicle barrier 
installation.
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3.2.14   Vertical Alignment

Install all vertical elements plumb and in alignment with a tolerance of
1/2 inch.

3.2.15   Horizontal Alignment

Install all horizontal elements in the alignment indicated on the approved 
Shop Drawings with a tolerance of 1/2 inch in 6 feet-6 inches.

3.2.16   Field Welding

Field welding is unacceptable as it will cause significant damage to the 
galvanizing and powder coat protective finishes.

3.2.17   Field Cutting and Drilling

Avoid unnecessary cutting and drilling of pre-finished components.  If 
necessary to cut or drill or otherwise modify product due to field 
conditions, repair factory finish in accordance manufacturer's written 
installation instructions.

3.2.18   Incidental Infrastructure

Provide all incidental construction as indicated.  Incidental construction 
shall be designed and constructed in accordance with local/state DOT 
requirements, AASHTO GDHS-5, AASHTO RSDG-4, NCHRP 350, and the MUTCD.

3.3   CONTRACTOR FIELD TEST

In accordance with Group III Technical Data Package, the Contractor's 
Commissioning Team shall submit a Test Plan including a test schedule.  
Calibrate and test all equipment, verify communications links between all 
subsystem components and between subsystems, place the integrated system in 
service, and test the integrated system using the approved test procedures 
for the Performance Verification Test.  Deliver a report certifying that 
the installed complete system has been calibrated, tested, and is ready to 
begin performance verification testing.  The report shall also include 
certifications from the Technical Specialists of the Active Vehicle 
Barrier, Traffic Controller Unit, and equipment/subsystems that the 
equipment/subsystems have been installed and tested and that they meet the 
requirements of the specifications.

3.4   COMMISSIONING

3.4.1   General

Commissioning shall consist of successfully completing a Performance 
Verification Test, the training of Installation security and maintenance 
personnel, and successfully completing an Endurance Test as described 
below.  Commissioning shall begin only after the Project Manager approves 
the Test Report from the Contractor Field Test and all materials in the 
Group IV Technical Data Package.

3.4.2   Commissioning Team Leader

Designate a Commissioning Team Leader to be responsible for scheduling all 
tests, coordinating attendance of all required Commissioning Team members, 
conducting the tests, and preparing appropriate Test Reports and the final 
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Commissioning Report.

3.4.3   Commissioning Team

The Commissioning Team shall consists of the Commissioning Team Leader; the 
Technical Specialists from the traffic arm supplier, the Traffic Controller 
Unit subsystem; a representative of the design agent; a Project Manager's 
representative; and a representative from the Installation.  The programmer 
of the Traffic Controller Unit shall also be present during commissioning 
tests if he/she is not the Traffic Controller Unit Technical Specialist.

3.4.4   Training

3.4.4.1   General Requirements

Conduct training courses for designated personnel in the operation and 
maintenance of the ACPCS.  The training shall be oriented to the specific 
system being installed.  Training manuals shall be delivered for each 
trainee with 2 additional copies delivered for archiving at the project 
site.  The manuals shall include an agenda, defined objectives for each 
lesson, and a detailed description of the subject matter for each lesson.  
Furnish audio-visual equipment and other training materials and supplies.  
Where the Contractor presents portions of the course by audio-visual 
material, copies of the audio-visual material shall be delivered to the 
Government either as a part of the printed training manuals or on the same 
media as that used during the training sessions.  A training day is defined 
as 8 hours of classroom instruction, including two 15-minute breaks and 
excluding lunchtime, Monday through Friday, during the daytime shift in 
effect at the training facility.  For guidance in planning the operator 
training for the guards, assume that guards will have a high school 
education or equivalent and are familiar with Access Control Points 
operations.  For maintenance training, assume mechanical and electrical 
maintenance personnel typically employed at military installations.  
Approval of the planned training schedule shall be obtained from the 
Government at least 30 days prior to the training.

3.4.4.2   Guard's Training

The Guard Training Course shall be taught at the project site for a period 
of up to eight hours during or after the Contractor's field testing, but 
before commencing the performance verification test.  A maximum of 12 
personnel shall attend the course.  No part of the training given during 
this course will be counted toward completion of the performance 
verification test.  The course shall include instruction on the specific 
hardware configuration of the installed system and specific instructions 
for operating the installed system.  Upon completion of this course, each 
student shall be able to operate the ACPCS including the following:

a.  Operate the active vehicle barriers in both the Test, Local and 
EFO modes.

b.  Understand the differences between the normal and EFO operation of 
the barriers.

c.  Understand when to use Test, Local and EFO modes for each barrier.

d.  Monitor, acknowledge, and reset alarms.
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3.4.4.3   Maintenance Personnel Training

The Maintenance Personnel Training Course shall be taught at the project 
site for a period of up to eight hours during or after the Contractor's 
field testing, but before commencing the performance verification test.  A 
maximum of 12 personnel shall attend the course.  The course shall include 
the following:

a.  Instruction on each equipment and its configuration in the 
installed system.

b.  Trouble shooting and diagnostic procedures.

c.  Component repair and replacement procedures.

d.  Emphasis on the importance of periodic testing and preventative 
maintenance.  Provide a list of periodic preventative maintenance 
tasks for the active vehicle barriers and other critical equipment.

e.  Calibration procedures.

f.  Review of system drawings to identify device locations, 
communications, topology, and flow.

3.4.4.4   System Manager Training

Two System Managers shall be trained for a minimum of 8 hours in addition 
to the Guard and Maintenance Personnel described above.  System Manager 
Training shall provide training for trainers, such that, system managers 
will be able to train new guards and maintenance personnel in the future.

3.4.5   Performance Verification Test (PVT)

3.4.5.1   Test Plan

In accordance with the Group IV Technical Data Package, the Contractor's 
Commissioning Team Leader shall submit a Test Plan including a schedule, 
test procedures, equipment catalog cuts, one line diagrams showing 
interconnections of all subsystem components, and diagrams showing control 
logic for the barriers, and alarm and status points to the Project Manager 
30 days prior to the proposed start date of the Performance Verification 
Test.  For each test in the PVT, the test procedures shall clearly indicate 
which Commissioning Team members must witness and certify the test.

3.4.5.2   Test Equipment

Have the following equipment available for all PVT tests:

a.  A minimum of 4 hand held radios/walkie-talkies.

b.  Safety vests for all participants.

c.  Stop watch.

d.  Flash lights.

e.  Multi-meter.
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3.4.5.3   Test

Per approved test procedures and under the direction of the Contractor's 
Commissioning Team Leader, the Commissioning Team shall perform a 
Performance Verification Test of the installed Access Control Point Control 
System.  The PVT shall demonstrate that the system complies with the 
requirements specified herein.  Where possible, the PVT shall be conducted 
during regular daytime working hours on weekdays.  At the successful 
completion of each test in the PVT, appropriate Commissioning Team Members 
shall sign the completed test procedure to certify that the test was 
successful.

3.4.5.4   Test Report

Within 7 days of successful completion of the PVT, the Contractor's 
Commissioning Team Leader shall submit a Test Report to the Project Manager 
documenting the results of the test.  The Test Report shall include the 
results of all test procedures showing all commands, stimuli, and responses 
to demonstrate compliance with the contract requirements.  The Test Report 
shall also include a certification from each Commissioning Team member that 
the tests were successful.  The Project Manager will notify the Contractor, 
within 7 days of receipt of the Test Report, whether the Test Report is 
approved.  If disapproved, the Project Manager will note the specific 
procedures that are disapproved;  retest those procedures.  Do not start 
the Endurance Test until the PVT Test Report is approved by the Project 
Manager.

3.4.6   Adjusting and Cleaning

3.4.6.1   Clean Jobsite

Clean jobsite of excess materials and other debris.

3.4.6.2   Above Ground Components

Thoroughly clean all above ground components of concrete spatter and dirt.

3.4.6.3   Tensioning

After installing all barriers, ensure that the tensioning of all cable is 
in accordance with manufacturer's written installation instructions.

3.4.6.4   Metal Finishes

Repair damage to coated and painted finishes in accordance with 
manufacturer's written installation instructions.  In the case where the 
manufacturer does not have written instructions, submit recommended coating 
repair instructions (referencing published standards) for approval.

3.4.7   Commissioning Report

Upon successful completion of the Endurance Test, the Contractor's 
Commissioning Team Leader shall prepare a Commissioning Report documenting 
that the Contractor has successfully completed the PVT and Endurance Test 
and recommending that the completed system be accepted.  The Commissioning 
Report shall include signatures of the Commissioning Team.
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3.5   APPENDIX A

APPENDIX A

Normally Deployed Active Barrier Safety System

1    NORMALLY DEPLOYED SYSTEM FEATURES.  Provide the following features for 
the Barrier Normally Closed Safety System:

1.1  Vehicle presence detectors located immediately before and immediately 
after each barrier.  Presence detectors can be induction loops, video motion 
sensors, or other suitable technologies capable of sensing vehicle presence.

1.2  One Master Control Panel and one Guard Booth Control panel for each 
Guard Booth along with all control switches and indicating lights as shown on 
the Drawings.  The Master Control Panel will normally be located in the 
Gatehouse for use by the lead ACP guard.

1.3  An Actuated Traffic Arm for each inbound lane in the ID Check Area. ATAs 
shall be installed near the Guard Booths as shown on the Drawings.  An ATA 
Control Panel with Open and Close control switches for the ATA shall be 
provided and mounted in the Guard Booth.

2    BARRIER CONTROL SWITCHES.

2.1  Per the Drawings, the traffic arm control system shall have one Control 
Power On/Off switch, one key operated 3 position Manual - Auto - Off mode 
selector switch for the traffic arms.

3    TRAFFIC SIGNAL AND BARRIER CONTROLS.

3.1  AUTO MODE OF OPERATION.

3.1.1  The close circuit for all barriers shall be supervised by the Vehicle 
Presence Detectors (VPDs) in front of and behind the barrier, such that if 
either VPD detects a vehicle, the barrier close circuit shall be suppressed.

3.2  MANUAL MODE OF OPERATION. When the Barriers Manual - Auto - Off mode 
switch is placed in the Manual mode, the barriers shall be controlled from 
the individual barrier Open and Close switches on the Master Control Panel.  
Initiation of a Close command to an open barrier shall cause that barrier's 
Traffic Signal to change from Green to Amber for 3 seconds and then to Red.  
After an additional one second of Red, the barrier's close circuit shall be 
energized through the VPD's immediately in front of and behind the barrier.  
If the VPDs are clear, the barrier shall close.  Initiation of an Open 
commend to a closed barrier shall energize the open circuit for the barrier 
and open the barrier.  After the barrier is fully open, the Traffic Signal 
shall change from Red to Green.  In the Manual mode, barriers can be opened.

       -- End of Section --
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